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Report  showing  the  name  of  employ^  in  the 

New  Mexico,  additional  associate  J  ustice  of 

Newport  Creek,  Maryland,  report  on  surrey  of 

Newport  Harbor,  Rhode  Island,  report  on  examination  of 

New  York: 

Letter  from  assistant  treasurer  at,  in  relation  to  clerical  f< 

the  office  of 

Recrniting  office,  letter  of  Secretary  of  War  recommend 

additional  clerk  for 

Nooksack,  Ski^it,  and  Snohomish  Rivers,  Washington,  report 

amination  of. 

liorth  Riyer,  Massachusetts,  report  on  examination  of  shoals  at 

of  the . 

North  Riyer,  Salem,  Mass.,  report  on  examination  of 

Northwest  Seal  Rock  light  station,  California,  purchase  of  fog 

for 

Nottoway  River,  Virginia,  report  on  examination  of 


1 


O. 


Ohio  River,  report  on  snrvey  of,  between  mouth  of  Green  Ri 
Evansville,  Ind 

Ordnance,  annual  report  of  the  Chief  of 

Ordnance  and  ordnance  stores,  appropriation  for,  for  the  Dis 
Columbia 

Owensborough  Harbor,  Kentucky,  report  of  examination  of . . . 

P. 

Pacific  railroad  claims,  statementof 

Pamlico  and  Bay  Rivers,  North  Carolina,  report  on  examination  c 

way  between 

Patapsco  River,  Maryland,  report  on  examination  of 

Pease  River,  Florida,  report  on  examination  of 

Pensauken  Creek,  New  Jersey,  report  on  examination  of 

Pension  agencies,  deficiencies  for  clerk  hire,  etc 

Pensions : 

Estimate  of  deficiency  for  payment  of  Army  and  Navy  .... 

Lay  testimony,  report  relating  to 

Pepperell  Cove.  Maine,  report  on  examination  of , 

Philadelphia,  Pa.,  site  and  public  building  for  the  mint  at 

Phoenix,  Ariz.,  estimate  for  Indian  school  at 

Piscataway  Creek,  Maryland,  report  on  examination  of 

Piscataway  Creek,  Virginia,  report  on  examination  of 

Population  of  the  Unitod  States,  report  of  Superintendent  of  tl 

sus  givins  complete  returns  of  the 

Portage  LaKc,  Michigan,  report  on  examinrtion  of  harbor  lines 
Port  Angeles,  Wash.,  estimate  of  deficiency  for  the  survey  a 

praisment  of  land  for  town  site  at 

Port  Oxford  Harbor,  Oregon,  report  in  relation  to 

Port  Royal,  S.  C,  estimate  of  additional  appropriation  for  co 

tion  of  dry  dock  at 

Port  Townsend,  Puget  Sound,  and  Oak  Bay,  Washington,  repor 

amination  for  ship  channel  between 

Post-Office  Department,  annual  report  of  transactions  of  busii 

the,  for  1890 

Postmaster-General, 

Communications  from : 

Annual  report  of 

Mail  service  in  rural  districts,  report  in  relation  to  alleged 
lar  •...•••• • 
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PoBtmaeter-QeneTal— Continued. 
Communioaiiont  from : 
Post-Offlce  Dopartment,  annual  report  of  transactions  of  bus! 

for  the.  1890 

Potomac  Creek,  Virj^inia,  report  of  examination  of 

President  of  tbe  United  States, 
Communioations  from : 

Annual  message: :. 

I      Barrundia,  G^n.  J.  Martin,  letter  relating  to  the  killing  of  .. 
Gun  factories  and  steel  forgings,  report  relating  to,  for  high-p 

guns 

Letters,  in  relation  to  the  execution  of  rogatory,  in  foreign  conn 
Seal  fisneries  of  the  Behriug  Sea,  correspondence  relating  to. 

World's  Columbian  Commission,  report  of  the 

Princess  Bay,  Staten  Island,  New  York,  report  on  examination  of 
Public  buildings,  letter  requesting  appropriation  for  electric  lig] 

certain  speciled 

Atlanta,  Ga.,  relative  to  heating  apparatus,  etc..  for 

Augusta,  Ga.,  appropriation  for  ueating  and  ventilating  appa 

for  the 

Binghamton,  N.  T.,  appropriation  for,  at 

Bu&Io,  N.  Y.,  relative  to  further  legislation  in  regard  to.... 

Cheyenne  Biver  Agency,  S.  Dak.,  estimates  for 

Leavenworth,  Kans.,  appropriation  for  repairs  to  the 

Philadelphia,  Pa.    Letter  requesting  passage  of  bill  for . 

Bochester,  N.  Y.,  appropriation  for,  at 

San  Francisco,  Cal.,  appropriation  for  extension  of  post-office  1 

ing  at 

Public  documents,  report  relating  to  the  receipt,  distribution,  an< 

of,  in  the  Interior  Department 

Public  lands,  suspended  entries,  abstract  of 

Public  money,  report  on  banks  in  which  deposits  of,  are  made. .. 

Public  papers,  useless  files  of 

Public  printing,  estimates  of  deficiency  for 

Pungo  Biver  to  Sladesville,  N.  C,  report  on  examination  of  watei 

jQrom 

Puyallup  Biver,  Washington,  report  on  examination  of 

B. 

Beceipts  and  expenditures,  annual  report  of  the  Treasurer  on.. . 

Bed  wood  Creek,  California,  report  on  examination  of 

Bed  Biver  of  the  North,  report  on  examination  of 

Betired  army  officers  in  the  civil  serrice,  report  relating  to 

Bochester,  N.  Y.,  appropriation  for  public  building  at 

Bouge  Biver,  Michigan,  report  on  examination  of 

Bussell's  Fork,  Big  Sandy  Biver,  Kentucky,  report  on  examinatic 

8. 

Sacramento  and  Feather  Bivers,  California,  report  on  future  inif 
ment  of ^ 

St.  Augustine  Harbor,  Florida,  report  on  examination  of 

St.  John's  Biver,  Florida,  report  on  examination  of 

St.  Joseph,  Mo. ,  appropriation  for  public  building  at 

St.  Leonard's  Creek,  Maryland,  report  on  examination  of 

St.  Mary's  Fall's  Canal,  Michigan,  report  on  commerce  passing. .. 

San  Bafael  Biver,  California,  report  on  examinution  of 

San  Simeon  Bay,  California,  report  on  examination  of 

Santa  Cruz,  Cal.,  report  on  examination  of  a  harbor  of  refuge  at . 

Saugatnck  Biver,  Connecticut,  report  on  examination  of 

Savannah  Biver,  Georgia,  report  on  survey  of 

Seal  fisheries  of  Behring  Sea,  official  correspondence  relating  to  . 
Sebewaing  Biver,  Wisconsin,  report  of  examination  of 
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Secretary  of  Agriculture ; 

Commuoications  from,  annual  report  of 

Department  of  Agriculture,  expenditures  in  the 

Silk,  reports  relating  to,  for  1890 

Secretary  of  the  Interior, 
CommunicatiOHB  from : 

Annual  report  of  (in  fiye  volames)  : 

The  Secretary  (Vol.1) 

The  Secretary  (Vol.  2) 

Commiaeioner  of  Education  (Vol.  4) 

Commiasioner  of  Labor  (Vol.  5) 

Commissioner  of  Patents  (Vol.  3) 

Eleventh  Census,  retures  of  the 

Indian  Department,  tabular  statements  of  disbursement 

Indian  depredation  claims,  schedule  of 

Interior  Department : 

£xpen(iitore  of  contingent  fund 

Lay  testimony  in  pension  cases,  report  to  the  reeoluti 

House  in  relation  to 

Public  documents,  report  regarding  the  receipt,  distribi 

sale  of 

Public  lands,  abstract  of  suspended  entries 

Population  of  the  United  States,  returns  of  the , 

Sisseton  and  Wahpetons,  relating  to  distressed  condition 
Secretary  of  the  Navy, 
Communicaiiona  from: 

Annual  report 

Navy  Department: 

Report  of  employ^  below  a  fair  standard  of  efBcienc 

Contingent  expenses  of 

Report  showing  the  names  of  employes  in  the 

Secretary  of  State, 
Communicationa  from : 

Annual  report  on  foreign  relations 

Cholera,  report  on,  in  Europe 

Commercial  relations,  1888,  1^89 

Consular  officers,  special  reports  on  irrigation  canals,  poi 

Secretary  of  the  Treasury, 
Communications  from : 

Alaska,  transportation  of  witnesses  in 

Annual  report  on  the  state  of  finances  for  1890 

Appropriations,  estimates  of,  for  the  service  of  the  ye 

June  30,  1892 

Appropriations,  estimates  of  deficiencies 

Appropriations,  estimates  of  deficiency  for  Army  and  I< 

sious 

Arizona,  draft  of  bill  setting  apart  certain  lands  for  Indi 

purposes  in 

Army,  Quartermaster's  Department,  deficiencies  in  the.. 

Army  subsistence,  deficiencies  for 

Assistant  treasurer  at  New  York,  increase  clerical  fore 

office  of 

Benicia  Arsenal,  Benicia,  Cal.,  estimate  of  appropriation 
Bounty  on  sugar,  estimates  of  appropriation  relating  to  . 

Brooks,  S.  H.,  relation  to  release  of 

Bureau  of  Engraving  and  Printing,  disbursing  clerk  for  t 
Bureau  of  Engraving  and  Printing,  addition  to  the  si 

building  for  the 

Clallam  County,  Wash.,  relating  to  donation  of  proceeds 

lands  to 

Carlisle,  Pa.,  additional  estimate  for  Indian  school  at  ... 
Cheyenne  River  Agency,  S.  Dak.,  boarding-school  buildi 
Claims,  appropriation  to  pay  the,  of  certain  merchants  o: 

Hungary , 

Claims,  deficiencies  for  defending  suits  in,  against  the  Uni 
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XI 


Subject. 


Secretary  of  the  Treasury— Continued, 
Ck>mmuntcaiion8  from : 

Claims,  list  of,  allowed  bv  accounting  officers  of  the  Treasiiry 

Claims,  list  of,  allowed  since  January  15,  1B90 

Claims,  list  of,  allowed  and  paid  from  the  indefinite  appropriations 

of  the  act  of  April  4,  1890 

Coast  and  Geodetic  Survey,  expenditures  of  the,  for  1890 -. 

Collecting  revenue  from  customs,  recommending  permanent  appro- 
priation for. - 

Consulate-general  at  Loudon,  appropriation  for  the  archives  of  the. 

Cou1son,Sewell,  claim  of ; 

Court  of  Claims,  judgments  rendered  by  the 

Courts  of  the  United  States: 

Expenses  of 

Deficiencies  for  the 

New  Mexico,  additional  associate  Justice  of 

Customs  duties,  refunds  of 

Customs  revenue,  expenses  of  collecting 

Customs  service,  official  emoluments  of  officers  in  the 

Payments  to  informers  and  seizing  officers 

Customs  tariffs,  international  bureau  tor  publication  of 

District  of  Columbia,  deficiencies  in  appropriation  for  the 

Deficiencies  for  support  of  public  schools  in  the 

Electric  lights,  appropnation  for,  in  certain  public  buildings 

Ellis  Island,  appropriation  for  projected  bnildiugs  on 

Foreign  commerce  and  navigation,  annual  report  and  statements  of 

the  Chief  of  the  Bureau  of  Statistics  on,  etc 

Gh>verument  Hospital  for  the  Insane,  additional  farm  laud  for  the.. 
Government  Printing  Office,  removal  ami  storage  of  certain  material 

of  the 

Hays, Thomas  G.,  claim  of 

Immigrant  fund,  relating  to 

Import  duties,  appropriation  to  enable  Light-House  Board  to  pay, 

used  in  the  estalJlishment  of  light-hon8es,etc 1.. 

Indian  schools,  amended  estimates  of  appropriations  for  certain 

Indian  school  snperintendent,  estimate  of  deficiency  in  ai>propria- 

tiou  for  traveling  expenses  of,  for  1890 

Indian. service,  supplemental  estimates  for  the  ....« 

Indians,  additional  subsistence  for 

Apaches,  appropriation  for 

Creeks,  fulfilling  treaties  with 

Kickapoos,  estimate  of  appropriation  for  fulfilling  treaties  with . 
Lower  Brul^,  removal  of  agency  of,  and  erection  of  new  build- 
ings for 

Sioux,  appropriation  to  fulfill  treaty  with 

additional  provision  for  the 

support  of  different  tribes  of,  subsistence  and  civiliza- 
tion  

Indigent  soldiers,  appropriation  for  burial  of 

Interior  Department,  report  of  employ^  in  the,  below  a  fair  stand- 
ard of  efficiency 

Internal- revenue  stamps,  appropriation  for  purchase  of  paper  for  .. 
International  American  Conference,  printing  and  distributing  re- 
ports of the 

Lighted  gas-buoys,  letter  recommending  an  appropriation  for  the 

purchase  of 

Light  stations : 

Absecon,  N.  J.,  recommending  additional  accommodations  for 

keepers  of 

Assateague,  Virginia,  recommending  additional  accuiumoda- 

tions  for  keepers  of 

Bamegat,  N.J.,  recommending  additional  accommodations  for 

keejiers  of 

Lights: 

Northwest  Seal  Rock  light  station,  California,  purchase  of  fog- 
signal  for 
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Secretary  of  the  Treasury — Contlnaed. 
CommunicaUonsfi^om : 
Lights,  establishment  of: 

Two  Harbors,  Minn 

LonisyiUe,  Ky.,  relating  to  the  relief  of  the  board  of  conmiis 

of  the  sinking  fand  of 

Machine  gans  of  small  arms  caliber,  appropriation  for 

Magazine-gnn  Board,  estimates  for  incidental  expenses  of  tb 
Marine-Hospital  Bnrean,  laboratory  and  permanent  bacterit 

for  the 

Merchant  Marine,  submitting  draft  of  bill  to  establish  a  i 

board  for  the  advancement  of  the  interests  of  the 

Mineral  lesoarces,  estimate  for  preparation  of  the  report  of. 
Monks,  John,  &  Son,  claim  of 

Nayal  Obseiyatory,  appropriation  for  equipping  new 

Navy,  the  Secretary  of,  additional  force  for  the  office  of  the. 

New  York,  increase  force  of  the  assistant  treasurer  at 

Pacifio  Kailroad  claims^  relating  to 

Pension  agencies,  deficiencies  for  clerk  hire,  etc 

Pensions,  deficiency  for  Army  and  Navy 

Port  Angeles,  Wash.,  estimate  of  deficiency  for  the  survc 

appraisement  of  land  for  the  town-site  at 

Port  Royal,  S.  C,  estimate  of  appropriation  to  complete 

drydock  at 

Public  buildings : 

Letter  requesting  appropriation  for  electric  lights  in  c 
specified 

Atlanta,  Qa.,  estimate  of  appropriation  for  heating  appt 
etc.,  for 

Auburn,  N.  Y.,  requesting  appropriation  for,  at 

Augusta,  Ga.,  appropriation  for  beating  and  ventilating 
ratns  for 

Binghamton,  N.  Y.,  requesting  appropriation  for,  at  ... 

Buffalo,  N.  Y.,  relative  to  site  for 

Cheyenne  River  Agency,  S.  Duk.,  estimate  for  construct 

Juneau  City,  Alaska,  appropriation  for,  at 

Leavenworth,  Kans.,  appropriation  for  repairs  of 

Philadelphia,  Pa.,  communication  requesting  passage 

for  site  and,  at 

PhoBuix,  Ariz.,  estimate  for  Indian  school  at 

Rochester,  N.  V .,  appropriation  for,  at 

St.  Joseph,  Mo.,  appropriation  for,  at 

San  Francisco,  Cal.,  appropriation  for  extension  of  post 

building  at 

Sitka,  Alaska,  requesting  appropriations  for,  at 

Public  money,  report  on  banks  in  which  deposits  of,  are  ma 

Public  papers,  useless  files  of 

Public  printing,  estimate  of  deficiency  for.... 

Receipts  and  expenditures,  annual  report  on 

Shipping  Commissioners,  expenses  of  the  officers  of  the 

expenses  of  the  office  of  the 

Sixth  Auditor's  Office,  money-order  division  of  the 

Smithsonian  Institution,  relating  to  the  Regents  of  the 

Smuggling,  etc.,  steamer  for  the  prevention  of 

Thomas  Evoing  (revenue  steamer),  appropriation  to  rebuild  t 
Tobacco,  amendments  to  existing  statutes  relating  to  the  ta 

Treasurer  of  the  United  States,  accounts  of 

Treasury  Department,  contingent  expenses  of 

increasing;  force  in  the  assistant  trea 

office  of  the 

Umatilla  commission,  claims  of  the 
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Snbjeot. 


Secretary  of  the  Treasury-— Continaed. 
Communications  from : 
Utah: 

United  States  penitentiary  in.  relatiye  to  sbops  at  the.. 

Appropriation  for  expenses  or  courts  of 

Penitentiary,  appropriation  forelectrio  lights  and  fnrnitnrefor 

the  .• 

Wallaoe,  John  W.,  salary  due 

World's  Columbian  Exposition,  estimate  of  appropriation  for  the . . 

-    appropr  i  at  i  oii  for  Govern  mentis  ex- 

hibitat 

8«eretary  of  War,  communications  from :. 

Annual  report 

Report  of  Chief  of  Engineers 

Beport  of  Chief  of  Engineers 

Keport  of  Chief  of  Engineers 

Beport  of  Chief  of  Engineers 

Report  of  Chief  of  Ordnance 

Report  of  Chief  Signal  Officer 

Army,  relative  to  brevet  rank  of  officers 

Ketired,  officers  in  the  civil  service,  report  of  the 

Bethlehem  Iron  Company,  report  on  ores  atted  by  the,  for  the  manu- 
facture of  steel 

California,  Mining  debris  of 

Chickamauga  and  Chattanooga  National  Military  Park  Commission, 

report  of  the,  relative  to  appropriations 

Civilian  engineers,  letter,  relative  to 

Fort  Canby  to  Ilwaco,  letter  requesting  early  consideration  of  bill 

for  construction  of  wagon  ros^  from 

International  storm  signals,  report  submitting  draft  of  a  bill  per- 
taining to  

Iron  and  steel,  tests  of,  for  1890 

Irrigation,  report  on,  and  storage  of  water  in  the  arid  regions 

Johnson,  Capt.  Henr^  placed  on  retired  list 

Ijcwes,  Del.,  in  relation  to  the  occupancy  of  a  portion  of  the  iron 

pier  at.... 

Military  Academy,  recommending  an  additional  appropriation  for 

repair  of  cadet  sinks,  etc 

Military  establishment,  expenditures  of,  contingent  expenses  of  the, 

forl«90 

National  Armory,  Springfield,  Mass.,  report  of  expenditures  at  the. 
New  York  recruiting  office,  letter  recommending  additional  clerk 

at 

Ordnance  and  ordnance  stores,  letter  relating  to  omission  of  item 

for,  for  the  District  of  Columbia 

Rivers  and  harbors : 

Alabama  Biver,  Alabama,  report  on  examination  of 

Allouez  Bay  and  Nemadji  Biver,  Wisconsin,  report  on  examina- 
tion of 

Alsea  Bay  and  Biver,  Oregon,  report  on  examination  of 

Altamaha  Biver,  Georgia,  report  on  examination  of 

Alviso  Harbor  and  Creek,  California,  report  of  examination  of. 

American  Channel,  Detroit  Biver,  report  on  examination  of 

Bamegat  and  Great  Egg  Harbor  Bays,  New  Jersey,  report  on 

examination  of  sound  between 

Bay  Bidge  Channel,  New  York  Harbor,  report  on  examination  of 

Bayou  Black,  Louisiana,  report  of  examination  of 

Bayou  Castor,  Louisiana,  report  on  examination  of 

Bayou  Cocodrie,  Louisiana,  report  on  survey  of 

Bayou  Des  Glaises,  Louisiana,  report  on  examination  of 

Bayou  Teche,  Louisiana,  report  on  examination  of 

Bayou  Terre  Boime,  Louisiana,  report  on  examination  of 

Bayou  Tigre  and  Chevreuil,  Louisiana,  report  on  examination  of 

Bayou  Vermillion,  Louisiana,  report  on  examination  of 

Berwick's  Ba^,  Louisiana,  report  on  examination  of. 

BJig,B«cxen  Biyer,  Kentucky,  report  on  exuninfttiozi  of 


No. 


149 

123 

140 

40 
85 
283 
16 
43 

42 

60 

\  113 

^25 

185 

114 

119 

280 

110 

182 

273 

198 

15 


Vol. 


201 

33 

269 

36 

258 

36 

75 

28 

176 

33 

177 

33 

1 

2 

1 

3 

1 

4 

1 

5 

1 

6 

1 

7 

1 

8 

206 

33 

282 

36 

294 

36 

267 

36 

98 

28 

143 

33 

13 

25 

268 

36 

165 

34 

287 

38 

183 

33 

239 

36 

223 

36 

148 

33 

77 

28 

33 

28 

33 

25 
28 
36 
25 
25 

25 

28 
28 
28 
33 
28 
28 
36 
28 
33 
36 
83 


XIV  INDEX  TO  HOUSE  EXECUTIVE  DOCUMENTS. 

. f 

Sabject. 


Secretary  of  War — Continued. 
Communicaiuma  from : 
BiyeiB  and  Harbors — Continued. 

Black  Riyer,  South  Carolina,  report  on  mrvej  of 

^    Blue  Hill  Harbor,  Maine,  report  and  surrey  of 

Boat  or  Number  Four  Qhannel,  Florida,  report  of  examination 
of 

Boqnet  River,  New  York,  report  on  examination  of 

Buttermilk  and  Gowanns  Bay  Channels,  New  York  Harbor,  re- 
port on  examination  of 

Cane  River,  Louisiana,  report  on  examination  of 

Cape  May  City,  N.  J.,  report  on  examination  for  breakwater  at 

Cape  May  to  Great  Bay,  New  Jersey,  report  on  examination  for 
a  thoroughfare  from 

Champlin's  Creek,  New  York,  report  on  examination  of 

Chattahoochee  Rivery  Georgia  and  Alabama,  report  on  exami- 
nation of • 

Chickahomioy  River,  Virginia,  report  on  examination  of ...... 

Colorado  River,  Arizona,  report  on  survey  of 

Colorado  River,  Texas,  report  on  examination  of 

Connecticut  River,  report  on  examination  of,firomLoug  Island 
Sound  to  Hartford,  etc 

Corsica  Shoal,  Michigan,  report  on  examination  of 

•  Current  River,  Missouri,  report  on  examination  of 

Deep,  Skamokawa  and  Crooked  Rivers,  Washington,  report 
on  survey  of .-. 

Devil's  Lake,  North  Dakota,  report  on  examination  of 

Double  Bayou,  Texas,  report  on  examination  of.. 

Drum  Inlet,  North  Carolina,  report  on  survey  of 

D'Wamish  and  Black  Rivers,  Washington,  report  on  examina- 
tion of 

Elk  River,  West  Virginia,  report  on  examination  of 

Fox  River,  Wisconsin,  letter  submitting  a  draft  of  rules  and 
regulations  for  the  navigation  and  use  of  locks  and  canals  of 
the , 

Gun  tor's  Creek,  Alabama,  report  on  examination  of 

Hamilton,  111.,  report  on  examination  of  the  slough  at 

Hudson,  Wis.,  report  on  examination  of  harbor  at , 

Indian  River,  Florida,  report  on  survey  of 

Inner  Bay,  New  York,  report  on  examination  of,  near  mouth  of 
Saranac  River 

Lake  Pontchartrain,  Louisiana,  report  on  examination  of  shoals 
on , 

Linchester  River,  Maryland,  report  on  examination  of 

Little  Egg  Harbor,  Bay,  and  Inlet,  New  Jersey,  report  on  ex- 
'     am!  nation  of , 

Little  Pigeon  River,  Tennessee,  report  on  examination  of 

Lower  Columbia  River,  Oregon,  report  on  examination  of 

Lubec  Channel,  Maine,  report  on  examination  of , 

Lynn  Haven  Bay,  Virginia,  report  on  examination  for  a  water 
way  between  eastern  branch  of  Elizabeth  Rivvr  and 

Mississippi  River  at  Clinton,  Iowa,  report  on  survey  of 

Mississippi  River  at  Warsaw,  111.,  report  on  examination  of. . 

Mokelumne  River,  California,  rei>ort  on  survey  of 

Nandua  Creek,  Virginia,  report  on  examination  of , 

Nanticoke  River,  Maryland,  report  on  examination  of 

Narragansett  Bay  Channel,  Rhode  Island,  report  on  examina- 
tion of 

Newport  Creek,  Maryland,  report  on  survey  of 

Newport  Harbor,  Rhode  Island,  report  en  examination  of 

Nooksack,  Skagit,  and  Snohomish  Rivers,  Washington,  report 
on  examination  of 

North  River,  Massachusetts,  report  on  examination  of  shoals 
at  the  mouth  of  the 

North  Biyer,  Salem,  Mass.,  report  on  survey  of 
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36  Nottoway  Biyer.  Virginia,  report  on  examination  of 

25  i  Ohio  River,  report  on  survey  of,  between  mouth  of  Green  Riv 

'  and  Evansville,  Ind 

33  Owensborough  Harbor,  Kentucky,  report  of,  examination  of 

25  Pamlico  and  Bay  Rivers,  North  Carolina,  report  on  examlnati 

of  water-way  between 

25  C^  Patapsco  River,  Maryland,  report  on  examination  of ...... . 

33  Pease  River,  Florida,  report  on  examination  of 

25  Pensauken  Creek,  New  Jersey,  report  on  examination  of  ... . 

Pepperell  Cove,  Maine,  report  on  examination  of 

28  Piscataway  Creek,  Maryland,  report  on  examination  of 

28  Piacataway  Creek,  Virginia,  report  on  examination  of 

Portage  Lake,  Michigan,  report  on  examination  of  harbor  lie 

33  at 

36  Port  Oxford  Harbor,  Oregon,  report  in  relation  to 

25  Port  Townsend  Bay,  Puget  Sound,  and  Oak  Bay,  Wasbingto 

33  report  of  examination  of  ship  channel  between 

Potomac  Creek,  Virginia,  report  on  examination  of 

28  Princess  Bay,  Staten  Island,  New  York,  report  on  examin 

36  tion  of 

33  Pungo  River  to  Sladesville,  N.  C,  report  on  examination  of  tl 

water  way  from 

25  Pnyallup  River,  Washington,  report  on  examination  of 

36  .  Red  River  of  the  North,  report  on  the  examination  of 

28  Redwood  Creek,  California,  report  on  examination  of 

33  Rouge  River,  Michif;an,  report  on  examination  of 

Russell's  Fork,  Big  Sandy  River,  Kentucky,  report  on  examin 

25  tionof..... 

28  Sacramento  and  Feather  Rivers,  California,  report  on  future  ii 

provement  of 

St.  Augustine  Harbor,  Florida,  report  on  examination  of 

33  St.  John's  River,  Florida,  report  on  examination  of 

33  St.  Leonard's  Greek,  Maryland,  report  on  examination  of .. . 

28  San  Rafael  River,  California,  report  on  examination  of 

36  San  Simeon  Bay,  California,  report  on  examination  of 

33  Santa  Cruz,  California,  report  on  examination  for  a  harbor 

refuge  at 

25  Saugatuck  River,  Connecticut,  report  on  examination  of  ... 

Savannah  River,  Georgia,  report  on  survey  of 

28  Sebewaing  River,  Michigan,  report  on  examination  of 

33  Shark  River,  New  Jersey,  report  on  examination  of 

Shaw's  Cove,  New  London  Harbor,  Connecticut,  report  on  e 

25  aminationof 

33  Ship  channel  between  the  Oreat  Lakes,  report  on  examinati< 

28  of 

33  Smithland,  Ky.,  report  on  examination  of  harbor  at 

Stony  Creek  River,  Connecticut,  report  on  survey  of 

28  Sucamoochee  River,  Alabama,  report  on  examination  of  ... 

33  Sullivan  Falls,  Maine,  report  on  examination  of 

28  Tangier  Harbor,  Virginia,  report  on  examination  of 

33  Tionesta  Creek,  Pennsylvania,  report  on  examination  of  ... 

36  Tongue  River,  Montana,  report  on  examination  of 

33  Town  River,  Massachusetts,  report  on  survey  of 

Trinity  River,  Texas,  report  on  examination  of 

33  SP?®"^  Machodoc  Creek,  Virginia,  report  on  examination  of. 

33  Wabash  River,  Indiana,  report  on  examination  of 

33  Washington  Harbor,  North  Carolina,  report  on,  examination 

Watch  Hill  Cove,  Rhode  Island,  report  on  examination  of  . 
25  Wateree  River,  South  Carolina,  report  on  esamination  of  .. 

Western  Branch  of  Elizabeth  River,  Virginia,  report  on  surv 

25  of 

25  We^onth  Back  River,  Massachusetts,  report  on  survey  of. 

«  White  Oak  Biver,  North  Carolina,  report  on  examination  of 


XVI  INDEX  TO   HOUSE  EXECUTIVE  BOCUMENTfl 


Subject. 


Secretary  of  War— Continued. 

Cammunioationa  from :  ' 

Si  vers  and  harbors — Continued.  i 

Willamette  River,  Orejpron,  report  on  examination  of i 

Willow  Slough,  Illinois,  report  relative  to  reopening  of ^ 

Young's  Bay  Channel,  Columbia  River,  report  on  exauiinati<l 

of , 

St.  Mary's  Falls  Canal,  Michigan,  report  on  commerce  passing  ..  j 

War  Department,  accounts  ordisbursing  officers  of  the 

contiugent  expenses  of ! 

clerks  and  messengers  for  the  Inspector-Goneral'l 

Office J 

efficiency  of  employ68in  the i 

list -of  employ^  of  the ) 

Beport  of  contracts  entered  into  by  the Ji 

Report  of  purchases  by  the  Quartermaster's  Department  of  the 

Washington  and  Great  Falls  Electric  Railway  Company,  report  giv* 

ing  reasons  why  the,  should  not  be  allowed  to  lay  tracks , 

West  Branch  of  the  Susquehanna  River,  Pennsylvania,  report  of  ex^ 

amination  of 

Shark  River,  New  Jersey,  report  on  examination  of 

Shaw's  Cove,  New  London  UarborsConnecticut,  report  on  examination 

of 

Ship  channel  between  the  Qreat  Lakes,  report  of  examination  for  a...« 
Shipping  commissioners : 

expenses  of  the  officers  of  the.  * 

Expensesof  the  office  of  the 

Silk,  report  relating  to,  for  1890 

Sioux  Indians: 

Additional  provisions  for  the 

Support  of,  of  different  tribes,  subsistence  and  civilization 

Appropriation  to  fulfill  treaty  with 

Sisseton  and  Wahpeton  Indians,  letter  relating  to  distressed  condition  of. 

Sitka,  Alaska,  appropriation  for  repairs  of  public  building  at < 

Sixth  Auditor's  Office,  rent  for  money-order  division  of  the 

Smithland,  Ry.,  report  on  examination  of  harbor  at 

Smithsonian  Institution,  relating  to  the  Regents  of  the 


Smuffgling,  etc.,  steamer  for  |the  prevention  of,  on  the  west  coast  of 

of  Florida 

Statistical  Abstract 

Story  Creek  River,  Connecticut,  report  on  survey  of 

Sucamoochee  River,  Alabama,  report  on  examination  of 

Sugar,  bounty  on,  estimates  of  appropriation  relating  to 

SuDivan  Falls,  Maine,  report  on  examination  of 

T. 


Tangier  Harbor,  Virginia,  report  on  examination  of 

Thomtu  EwinQy  revenue  steamer,  appropriation  to  rebuild 

Trinity  River,  Texas,  report  on  examination  of 

Tionesta  CreeK,  Pennsylvania,  report  on  examination  of 

Tobacco,  amendments  to  existing  laws  relating  to  tax  on 

Tongue  River,  Montana,  report  on  examination  of 

Town  Ri  ver,  Massachusetts,  report  on  survey  of 

Treasurer,  United  States,  accounts  of 

Treasury  Department : 

Contingent  expenses  of 

Increasing  force  in  the  assistant  treasurer's  office 

U. 

Umatilla  Commission,  claims  of  the 

Upper  Machodoc  Creek,  Virginia,  report  on  examination  of 

Utah: 

Letter  relative  to  workshops  for  penitentiary  in 

Appropriation  for  expenses  of  courts  of 

\  I  Utah  p«Qitentiary,  appropriation  for  electric  lights  and  furniture  for  the. 
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W. 

Waba8h  River,  Indiana,  report  oa  examinatiou  of 

Wallace,  John  W.,  salary  due   

War  Department : 

Accounts  of  disbursing  officers  of  the 

Letter  of  the  Secretary  of  War  relating  to  contingent  expenses  < 

Report  of  purchases  by  the  Quartermaster's  Department  of  the. 

Report  of  contracts  entered  into  by  the 

List  of  employes  of  the 

Report  of  employes  in  the,  below  a  fair  standard  of  efficiency  .. 
Washington  and  Great  Falls  Electric  Railway  Company,  report  of  1 
Secretary  of  War  setting  forth  reasons  why  the,  should  not  be 

lowed  to  lay  oertai n  tracks 

Washington  Harbor,  North  Carolina,  report  on  examination  of 

Watch  Hill  Cove,  Rhode  Island,  report  on  examination  of 

Wateree  River,  South  Carolina,  report  on  extimination  of 

West  Branch  of  the  Susquehanna  River,  Pennsylvania,  report-of  exa 

nation  of 

Western  Branch  of  Elizabeth  Riyer,  Virginia,  report  on  survey  of.. 

Weymouth  Back  River,  Massachusetts,  report  on  survey  of 

White  Oak  River,  North  Carolina,  report  on  examination  of 

Willamette  River,  Oregon,  report  on  examination  of 

Willow  Slough,  Illinois,  relative  to  reopen ing  of 

World's  Columbian  Commission,  report  of  the 

World's  Columbian  Exposition : 

Estimate  of  appropriation  for  the 

Appropriation  lor  Government's  exhibit  at 

Y. 

Young's  Bay  Channel,  Columbia  River,  report  on  examination  of... 

H.  Ex. 1 1 


, 


^ 


olST  Congress,  )  HOUSE  OF  REPEESENTATIVES.  (  Ex.  Doo.  1, 
2d  Session,      i  \     Part  2. 


REPORT 


OF  THB 


SECRETARY  OF  WAR; 


BKIKO  PAKT  OF 


THE  MESSAGE  AND  DOCUMENTS 


COMMUKICATBD  TO  THE 


TWO   HOUSES   OF   CONaRESS 


AT  THB 


BEGINNING  OF  THE  SECOND  SESSION  OF  THE  FIFTY-FIRST  CONGRESS. 


IN  FOUK  VOLUMES. 


VOLUME   II-IN   FOUR  PARTS. 

PART   1. 


WASHINGTON: 

OOTBBNMENT   FEINTING-  OPPICE. 

1890. 


co]srTii::^sTS. 

[Alphabetical  index  will  be  found  at  the  end  of  each  part.] 


PAKT  I. 


OFFICERS  OF  THE  CORPS  OF  ENGINEERS  .^ 3 

SEA-COAST  DEFENSES 4 

THE  BOARD  OF  ENGINEERS. 

Officers  constituting  Board,  6;  summary  of  report*  rendered,  6;  additional  duties  of 

individual  members,  8, 

WHARF  AT  FORT  MONROE,  VIRGINIA. 
In  charge  of  Lieut.  Col.  Peter  C.  Hain8,  Corps  of  Engineers 9 

lEON  PILE  BRIDGE  OVER  MILL  CREEK  AT  FORT  MONROE,  VIRGINIA. 

In  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers 9 

POST  OF  WILLETS  POINT,  NEW  YORK.— ENGINEER  SCHOOL  OF  APPLICA- 
TION.—BATTALION  OF  ENGINEERS.— ENGINEER  DEPOT. 

Oeficer  in  command,  Lieut.  Col.  W.  R.  King,  Corps  of  Engineers — 

Post  of  Willets  Point,  Engineer  School  of  Application,  10;  Battalion  of  Engineers; 
Engineer  Depot,  11 ;  Statement  of  funds,  12. 

RIVER  AND  HARBOR  IMPROVEMENTS. 

General  Statement,  12;  South  Pass  of  Mississippi  River,  commercial  statistics,  14. 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  charge  of  Lieut.  Col.  Jared  A.  Smith,  Corps  of  Engineers — 

Lnbec  Channel,  Me.,  Moose-a-bec  Bar,  Me.,  15;  Narragaugus  River,  Me.,  Break- 
water from  Mount  Desert  to  Porcupine  Island,  Me.,  16;  Bagaduce  River,  Me., 
Penobscot  River,  Me.,  17;  Belfast  Harbor,  Me.,  18;  Camden  Harbor,  Me.,  Rock- 
port  Harbor,  Me.,  19;  Rockland  Harbor,  Me.,  Kennebec  River,  Me.,  20;  Portland 
Harbor,  Me.,  Channel  in  Back  Cove,  Portland,  Me.,  21;  Breakwater  at  mouth  of 
Saco  River,  Me.,  22;  Saco  River,  Me.,  Kennebunk  Kiver,  Me.,  York  Harbor,  Me., 
23;  Portsmouth  Harbor,  N.  H.,  24;  Bellamy  River,  N.  ?!.,  Cocheco  River,  N.  H., 
harbor  of  reftige  at  Little  Harbor,  N.  H.,  25;  examinations  and  surveys,  26. 

IN  charge  of  Lieut.  Col.  S.  M.  Maxsfield,  Corps  of  Engineers — 

Newburyport  Harbor,  Mass.,  Merrimac  River,  Mass.,  27;  Powow  River,  Mass.,  28? 
Ipswich  River,  Mass.,  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  29;  Glou- 
cester Harbor,  Mass.,  30;  Manchester  "Harbor,"  Mass.,  Lynn  Harbor,  Mass.,  31; 
Winthrop  Harbor,  Mass.,  32;  Boston  Harbor,  Mass.,  1^;  Hin^xham  Harbor,  Mass., 
Scitnate  Harbor,  Mass.,  34;  Plymouth  Harbor,  Mass.,  3o;  Well  fleet  Harbor,  Mass., 
Provincetown  Harbor,  Mass.,  36;  removal  of  sunken  vessels  or  craft  obstructing 
or  endangering  navigation,  37;  examinations  and  siirvey>i,  37. 


J 
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}  In  charge  of  Maj.  William  R.  Livermore,  Corps  of  Engineers- 

i  Harbor  of  refuge  at  Hyaimis,  Mass..  38:  harbor  of  refuge  at  Nantucket 

I  bor  at  Vineyard  Haven,  Mass.,  39;  Wareham  Harbor,  Mass.,  40;  Kl 

i  Harbor,  Mass.,  41;  Taunton  River,  Mai>s.,  42;  Warren  River,  R.  I., 

I  River,  R.  I.,  43;  Providence  River  and  Narmgansett  Bay,  R.  I.,  44 j 

s  Green  Jacket  Shoal,  Providence  River,  R.  I.,  45;  Newport  Harbor,  R. 

!  bor  of  refuge  at  Block  Island,  R.  1.,  47;  Pavvcatuck  River,  R.  I.  an^ 
harbor  of  refuge  at  Stoniugton,  Conn.,  49;  removing  sunken  vessels 

•  structing  or  endangering  navigation,  50;  examinations  and  surveys,  I 

}  .          In  charge  of  Col.  D.  C.  Houston,  Corps  of  Engineers — 

'\  Thames  River,  Conn.,  New  Loudon  Harbor,  Cpnu..  51;  Connecticut  Rivi 

I  Conn.,  52;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  breaks 

i  Haven,  Conn.,  54;  Milford  Harbor,  Conn.,  55;  Housatonic  River,  Co 

j  port  Harbor,  Conn.,  56;  Black  Rock  Harbor,  Conn.,  Norwalk  Harboi 
harbor  at  Five-mile  River,  Conn.,  Stamford  Harbor,  Conn.,  58;  Port  < 

I  bor,  N.  Y.,  59;  Echo  Harbor,  New  Rochelle,  N.  Y.,  New  Roohelle  Hj 

i  East  Chester  Creek,  N.  Y..  60;  Greenport  Harbor,  N".  Y.,  Glen  Cove  H; 

]  61;  Flushing  Bay,  N.  Y.,  removing  sunken  vessel  or  craft  obntructii 

I  gering  navigation,  62;  examinations  and  surveys,  62. 


1 


In  charge  of  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers— 

I  Hudson  River,  N.  Y.,  63;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondoi 

Harlem  River,  N.  Y.,  65 ^  removing  obstruciions  in  East  River  and  B 
Y.,  66;  Newtown  Creek,  N.  Y.,  6S;  Buttermilk  Channel,  New  York 
Gowanus  Bay,  N.  Y.,  70;  New  York  Harbor, 71;  Raritan  Bay,  N.  J.,  1 
tious  and  surveys,  74. 

In  charge  of  Capt.  Thos.  L.  Casey,  Corps  of  Engineers — 

Sheepshead  Bay,  N.  Y.,  74;  Cauarsie  Bay,  N.  Y.,  Sumpawauus  Inlet,  N.  Y 

;  Kill,  N.  Y.  and  N.  J.,  76;  channel  between  Staten  Island  and  New  Jen 

]  saic  River,  N.  J.,  78;  Elizabeth  River,  N.  J.,  79;  Rahway  River,  N.  J., 

River,  N.  J.,  81;  South  River,  N.  J.,  82;  Shrewsbury  River,  N.  J.,  Key 

i  N.  J.,  83. 

i  In  charge  of  Maj.  Chas.  W.  Ray.mond,  Corps  ok  Engineer** — 

Delaware  River,  Pa.  and  N.  J.,  84;  harbor  between  Philauel]diia,  Pa.,  i 

'  N.  J.,  86;  Schuylkill  River,  Pa.,  87;  iee  harbor  at  Marcus  Hook,  Pa.,  8 

j  at  head  of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Delawa 

!  Lewes.  Del.,  89;  Delaware  Breakwater  Harl)or,  Del.,  90;  Mantua  Cre< 

removal  of  wrecks  from  Delaware  Bay  and  River,  removing  sunken  v€ 

obstructing  or  endaugering  navigation,  92;  examination  and  survey, 

I  In  charge  of  William  F.  Smith,  Unitkd  States  Agent,  Major  of 

U.  S.  Army,  Retired— 

I  Maurice  River,  N.  J.,  92;  AVilmiiiirton  HarVior,  Del.,  93;  ice  harbor  at 

Del.,   Duck  Creek,   Del.,  74;  St.  Jones  River,   Del.,  95;  Mispillion 
Broadkiln  River,  Del.,  96;  inland  waterway  from  Chincoteague  Bay, 
ware  Bay,  at  or  near  Lewes,  Del.,  97;  Broad  Creek,  Del.,  iSusquehanna 
and  below  Havre  de  Grace,  Md.,  98;  Fairlee  Creek,  Md.,  99;  Corsica 
Choptauk  River,  Md.,  100;  Cambrid;j;e  Harbor,  Md.,  removing  sunk 
craft  obstructing  or  endangering  navigation,  101 ;  examinations  and 

In  charge  of  Col.  Wm.  P.  Craighill.  Corps  of  Engineers— 

Channel  to  Baltimore,  Md.,  102;  James  River,  Va.,  103. 

1  In  charge  of  Lieut.  G.  J.  Fiebecjer,  Corps  of  Engineers— 

Harbor  of  Norfolk,  and  its  approaches,  Va.,  104;  apj>roach  to  Norfrdk 
the  United  States  (Norfolk)  navy-yard  between  Lambert's  Point  and  I 
I  Va.,    105;  Nansemond  River,  Va.,   Appomattox  River,  Va.,   106;  No; 

River,  Va.  and  N.  C,  107;  Currituck  Sound,  Coanjok  Bay,  and  Nort! 
N.C,  removing  sunken  vessels  or  craft  ol)structing  or  endangering 
108. 

In  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers- 

I  Potomac  River  at  Washington,  D.  C,  108;  bridge  across  Eastern  Brand 

River,  D.  C,  110;  Shenandoah  River,  W.  Va.,  111. 
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Patuxent  River,  Md.,  from  Benedict  to  Hiira  Landings  111;  channel  at  Mount  Ver- 
non, Va.,  Breton  Bay,  Leonardtown,  Md.,  112;  Nomini  Creek,  Va.,  113;  harbor  at 
entrance  of  St.  Jerome's  Creek,  Md.,  Rappahannock  River,  Va.,  114;  Urbana  Creek, 
Va.,  115;  Totnsky  River.  Va.,  Mattapoui  River,  Va.,  116;  Pamnnky  River,  Va., 
117;  York  River,  Va.,  118:  Chickahominy  River,  Va.,  Staunton  River,  Va.,  119; 
Dan  River,  Va.  and  N.  C,  120;  removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  121;  examinations  and  surveys,  121. 

In  charge  of  Capt.  William  H.  Bixby,  Corps  of  Engineers — 

Roanoke  River,  N.  C.  and  Va.,  121;  I*amlico  and  Tar  Rivers,  N.  C,  122;  Contentnia 
Creek,  N.  C,  123;  Trent  River,  N.  C,  Neuse  River,  N.  C,  124;  inland  waterway 
between  New  Berne  and  Beaufort,  N.  C,  125;  harbor  at  Beaufort,  N.  C,  126;  in- 
land waterway  between  Beaufort  Harbor  and  New  River,  N.  C,  127;  New  River, 
N.  C,  Black  River,  N.  C,  128;  Cape  Fear  River,  N.  C,  129  and  130;  Yadkin  River, 
N.  C,  131;  harbor  at  Georgetown,  S.  C,  Wiuyaw  Bay,  8.  C,  132;  examinations 
and  surveys,  133. 
• 

In  charge  of  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers — 

Charleston  Harbor,  S.  C,  134;  Lumber  River,  N.  C,  Mingo  Creek,  S.  C,  135;  Clark 
Creek,  S.C.,  Ashley  River,  S.C.,  Edisto  River,  S.C,  136;  Salkahatchie River,  S.C, 
137;  Little  Pee  Dee  River,  S.  C,  Great  Pee  Dee  River,  S.  C,  Santee  River,  S.  C, 
138;  Wateree  River,  S.  C,  Congaree  River,  S.  C,  139;  \Vai)poo  Cut,  S.  C,  Wacca- 
maw  River,  N.  C.  and  S.  C,  140;  removing  sunken  vessels  or  craft  obstructing 
navigation,  141 ;  examinations  and  surveys,  141. 

In  charge  of  Lieut.  O.  M.  Carter,  Corps  of  Engineers — 

Savannah  River  and  Harbor,  Ga.,  Savannah  River,  Ga.,  142;  Savannah  River,  above 
Augusta,  Ga.,  Romley  Marsh,  Ga.,  143;  Altamaha  River,  Ga„  Oconee  River,  Ga., 
144;  Ocmulgee  River,  Ga.,  145;  Brunswick  Harbor,  Ga.,  Jekyl  Creek,  Ga.,  Cum- 
berland Siiuhd,  Ga.  and  Fla.,  146;  examinations  and  surveys,  i47. 

In  charge  of  Capt.  Wm.  M.  Black,  Corps  of  Engineers^ 

St.  John's  River,  Fla.,  147;  Volusia  Bar,  Fla.,  St.  Augustine  Harbor,  Fla.,  149; 
northwest  entrance,  Key  West  Harbor,  Fla.,  150;  Caloosahatchee  River,  Fla,  151; 
Pease  River,  Fla.,  Manatee  River,  Fla.,  152;  Tampa  Bay,  Fla.,  153;  Withlacoochee 
River,  Fla.,  154;  Cedar  Keys  Harbor,  Fla.,  Suwanee  River,  Fla.,  155;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  156;  examination 
and  survey,  156. 

In  charge  of  Capt.  Philip  M.  Price,  Corps  of  Engineers — 

Apalachicola  River,  Fla.,  156;  Apalachicola  Bay,  Fla.,  157;  La  Grange  Bayou,  Fla., 
158;  Pensacola  Harbor,  Fla.,  15^»;  Choctawhatchee  River,  Fla.  and  Ala.,  160;  Es- 
cambia and  Conecuh  rivers,  Fla.  and  Ala.,  Flint  River,  Ga.,  161;  Coosa  River, 
Ga.  and  Ala.,  162;  Chattahoochee  River,  Ga.  and  Ala.,  164;  Tallapoosa  River,  Ala., 
Cahaba  River,  Ala.,  165;  Alabama  River,  Ala.,  166;  operating  and  care  of  locks 
and  dams  on  Ceosa  River,  Ga.  and  Ala.,  167;  examination  and  survey,  167. 

In  charge  of  Maj.  A.  N.  Damrell,  Corps  of  Engineers — 

Mobile  Harbor,  Ala..  Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 
168;  Warrior  and  Tombigbee  rivers,  Ala.  and  Miss.,  169;  Noxubee  River,  Miss., 
171;  Pascagoula  River,  Aliss.,  Biloxi  Harbor,  Miss.,  172;  Pearl  River,  Miss.,  from 
Edinburg  to  Carthage,  and  from  Jackson  to  Carthage,  173;  Pearl  River,  Miss., 
below  Jackson,  174;  examinations  and  surveys,  175. 

In  charge  of  Capt.  W,  L.  Fisk,  Corps  of  Engineers — 

Inspection  of  improvement  at  South  Pass  of  the  Mississippi  River,  175 ;  Tchefuncte 
River  and  Bogue  Falia,  La.,  175;  Tickfaw  River  and  its  tributaries,  La.,  176; 
Amite  River,  La.,  Bayou  La  Fourche,  La.,  177;  Bayou  Terrebonne,  La.,  Bayou 
Plaquemine,  La.,  178;  Bayou  Courtableau,  La.,  179;  Calcasieu  River  and  Pass, 
La.,  Sabine  River,  La.  and  Tex.,  180;  Neches  River,  Tex.,  Sabine  Pass,  Tex.,  181. 

In  charge  of  Capt.  Dan  C.  Kingman,  Corps  of  Engineers — 
Securing  mouth  of  Bayou  Plaquemine,  La.,  from  further  caving,  182. 
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In  charge  of  Maj.  Chas.  J.  Axlex,  Corps  or  Engineers  — 

*    , 

\  \  Entrance  to  Galveston  Harbor,  Tex.,  182;  ship  channel  in  Galveston  Bl 

Trinity  River,  Tex.,  184;  Buffalo  Bayou,  Tex. ,  Aransas  Pass  and  Ba] 
port  and  Corpus  Christi,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  185; 
and  survey,  186.  ' 


[   >  WESTERN  RIVERS. 


In  charge  of  Capt.  J.  H.  Wiixard,  Corps  of  Engineers — 


Red  Rivrt",  La.  and  Ark.,  18(5;  Ouachita  and  Black  rivers,  Ark.  and  * 
1  River,  Ark.,  above  Camden,  188 ;  Bayou  D'Arbonne,  La.,  Little  Riv^ 

i  Bartholomew,  La.  and  Ark.,  189;  Bayou  Boiiif,  La.,  Tensas  River  and ) 

1  La.,  190;  Big  Black  River,  Miss.,  Yazoo  River,  Miss.,  191;  Tchulfl 

,  Tallahatchee  River,  Miss.,  192;  Steele's  Bayou,  Miss.,  Big  Suuflowe] 

i  Big  Hatchee  River,  Tenn.,  193;  Forked  Deer  River,  Tenn.,  water  | 

Mississippi  River  and  its  priucipal  tributaries.  194;  Cypress  Bayou 
f'  between  Jefferson,  Tex.,  and  Slireveport,  La..  195. 

In  charge  of  Capt.  H.  S.  Taber,  Corps  of  Engineers — 

Red  River,  above  Fulton,  Ark.,  195;  Little  Red  River,  Ark.,  removlnj 
•  in  Arkansas  River,  Ark.  and  Kans.,  196;  Arkansas  River,  Ark.,  \9 

J  River,  Ark.,  198;  Fourche  River,  Ark.,  White  River,  Ark.,  199;  Cachf 

^  Black  River,  Ark.  and  Mo.,  200;, Black  River,  Mo.,  St.  Francis  Rivt 

j  St.  Francis  River,  Mo.,  Little  River,  Mo.  and  Ark.,  202. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers — 

',{ 

\  Removing  snags  and  wrecks  from  Mississippi  River,  Mississippi  R 

I  Ohio  and  Illinois  rivers,  203;  Gasconade  River,  Mo.,  Osage  River, 

I  vev,  206. 

i 

I  In  charge  of  Maj.  E.  H.  Ruffner,  Corps  of  Engineers — 

Mississippi  River  between  Des  Moines  Rapids  and  mouth  of  the  lllin< 

In  charge  of  Maj.  Alexant)er  Mackenzie,  Corps  of  Engineers- 

Operation  of  snag  boats  and  dredge  boats  on  Upper  Mississippi  Rivei 
sippi  River  from  Minneapolis  to  Des  MoineH  Rapids,  Des  Moines  Rapid 
River,  208;  operating  and  care  of  Des  Moines  Rapids  Canal,  Mississip 
dock  at  Des  Moines  Rapids  Canal,  harbor  of  refuge  on  Lake  Pepin,  i 
Wis.,  209. 

In  charge  of  Maj.  William  A.  Jones,  Corps  of  Engineers — 

Mississippi  River  above  Falls  of  St.  Anthony,  Miun.,  210;  reservoirs  atl 
Mississippi  River,  211 ;  Chippewa  River,  including  Yellow  Banks,  M 
River,  Wis.  and  Minn.,  212 ;  Minnesota  River,  Minn.,  213;  Red  River 
Minn,  and  Dak.,  214;  surveys  for  reservoirs  at  the  sources  of  the  M 
Croix,  Chippewa,  and  Wisconsin  rivers,  Yellowstone  River,  Mont,  an 
ing  Mississippi  River  at  or  near  St.  Paul,  Minn.,  215. 

In  charge  op  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers — 

Tennessee  River,  216;  French  Broad  River,  Tenn.,  219;  Hiawas.see  ] 
Clinch  River,  Tenn.,  220;  Cumberland  River,  Tenn.  and  Ky.,221;  S 
Cumberland  River,  Kv.,  222;  Canev  Fork  River,  Tenn.,  examination 
223. 

In  charge  of  Lieut.  Col.  William  E.  Merrill,  Corps  of  Engine] 

Ohio  River,  224 ;  operating  and  care  of  Davis  Island  Dam,  Ohio  River, 
River,  W.  Va.  and  Pa.,  operating  and  care  of  locks  and  dams  No.  8  a 
gahela  River,  purchase  of  lock  and  dam  No.  7,  Monongahela  River,  22 
River,  Pa.,  dam  at  Herr*s  Island.  Allegheny  River,  ice  harbor  at  moul 
gum  River,  Ohio,  227;  Muskingum  River,  Ohio,  operating  and  care 
dams  on  Muskingum  River,  Ohio,  228. 
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In  charge  of  Capt.  Edw.  Maguire,  Corps  of  Engineers— 

Falls  of  the  Ohio,  Louisville,  Ky.,  229;  Indiana  Chute,  Falls  oft 
ating  and  care  of  Louisville  and  Portland  Canal,  230;  Wabs 
ni.,  231;  White  Riv«r,  Ind.,  232. 

In  charge  of  Col.  William  P.  Craighill,  Corps  of  Engo 

Great  Kanawha  River,  W.  Ya. .  232 ;  operating  and  care  of  locki 
Kanawha  River,  W.  Va.,  233;  Elk  River,  W.  Va.,  Gauley  1 
New  River  from  the  mouth  of  Wilson,  in  Grayson  County, '' 
Greenbrier  River,  W.  Va.,  235. 

In  charge  of  Maj.  D.  W.  Lockwood,  Corps  of  Enginberj 

Tradewater  River,  Ky.,  236;  operating  and  keeping  in  repair  tl 
Green  and  Barren  rivers,  Ky.,  Kentucky  River,  Ky.,  237;  op 
in  repair  the  locks  and  dams  on  Kentucky  River,  Ky.,  Licki 
Farmer's  to  West  Liberty,  238;  Big  Sandy  River,  W.  Va.  a 
River,  W.  Va.,  239;  Little  Kauawha  River,  W,  Va.,  Buckhauno 

LAKE  HARBORS  AND  RIVERS. 

In  charge  of  Maj.  James  B.  Quinn,  Corps  of  Engineers- 

Harbor  at  Grand  Marais,  Minn.,  harbor  *at  Agate  Bay,  Minn.,  241 
Minn.^  242;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis., 
land,  Wis.,  harbor  at  Ontonagon,  Mich.,  244;  Eagle  Harbc 
Marquette,  Mich.,  245;  harbor  of  refuge  at  Grand  Marais,  ] 
aud  maintenance  of  harbor  lines  in  Poi^age  Lake,  Mich.,  2U 
surveys,  247. 

In  charge  of  Maj.  Charles  E.  L.  B.  Davis,  Corps  of  Engi 

Manistique  Harbor,  Mich.,  247;  Cedar  River  Hatbor,  Mich., 
Mich,  and  Wis.,  248;  Oconto  Harbor,  Wis.,  Pensaulcee  Harb 
Bay  Harbor,  Wis.,  harbor  of  refuge  at  entrance  of  Sturgeon  B 
Ahnapee  Harbor,  Wis.,  Kewaunee  Harbor,  Wis.,  251;  Two  J 
Manitowoc  Harbor,  Wis.,  252;  Sheboygan  Harbor,  Wis.,  Po; 
bor,  Wis.,  253;  harbor  of  refuge  at  Milwaukee  Bay,  Wis., 
Wis.,  254;  Racine  Harbor,  Wis.,  255;  Kenosha  Harbor,  Wis., 
111.,  256;  Fox  and  Wisconsin  rivers.  Wis.,  257;  operating  an( 
dams  on  Fox  River,  Wis.,  258;  examinations  aud  surveys,  25t 

In  charge  of  Capt.  W.  L.  Marshall,  Corps  of  Engineers- 

Chicago  Harbor,  111.,  259;  Calumet  Harbor,  111.,  260;  Illinois  Rr 
inj^  and  care  of  La  Grange  Lock,  Calumet  River,  111.  and  Ind. 
Illinois  and  Mississippi  Canal,  263. 

In  charge  of  Maj.  William  Ludlow,  Corps  of  Engineers 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  264;  Fran 
265;  harbor  of  refuge  at  Portage  Lake,  Mich.,  Manistee  Harb 
ington  Harbor,  Mich.,  267 1  Pent  water  Harbor,  Mich.,  White  J 
268;  Muskegon  Harbor,  Mich.,  269;  Grand  Haven  Harbor,  Mi< 
Harbor,  Mich.,  Saugatuck  Harbor,  Mich.,  271;  South  Haver 
Joseph  Harbor,  Mien.,  272;  St.  Joseph  River,  Mich.,  Michiga 
273;  examination  and  survey,  274. 

In  charge  of  Col.  O.  M.  Poe,  Corps  of  Engineers— 

St.  Mary's  River,  Mich.,  275;  operating  and  care  of  St.  Mary's 
dry  dock  at  St.  Mary's  Falls  Canal,  Mich.,  276;  Hay  Lake 
River,  Mich.,  277;  harbor  at  Cheboygan,  Mich.,  harbor  at  ''. 
278;  harbor  at  Au  Sable,  Mich.,  279;  Saginaw  River,  Mich.,  2 
at  Sand  Beach,  Lake  Huron,  Mich.,  281;  mouth  of  Black  Ri 
Flats  Canal,  Mich.,  283;  operating  and  care  of  St.  Clair  Flats  < 
Pointe  Channel,  Mich.,  28o;  Clinton  River,  Mich.,  286;  Detro; 
Rouge  River,  Mich.,  28ft!;  examination  aud  survey,  289. 
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In  charge  of  Maj.  L.  Cooper  Overman,  Corps  of  ExGiNEERa-n 

Monroe  Harbor,  Mich.,  289;  Toledo  Harbor,  Ohio,  290;  Port  Clinton 
Sandusky  City  Harbor,  Ohio,  291 ;  Sandasky  River,  Ohio,  292 ;  Huron 
Vermillion  Harbor,  Ohio.  293 ;  Black  River  Harbor,  Ohio,  Cleveland, 
294;  Fairport  Harbor,  Onio,  295:  Ashtabula  Harbor,  Ohio,' removio 
sels  or  craft  obstructing  or  endangering  navigation,  296. 

I  In  charge  of  Maj.  Amos  Stickney,  Corps  of  Engineers — 

I  Erie  Harbor,  Pa.,  297:  preservation  and  protection  of  the  peninsula  at 

\  Erie  Harbor.  Pa.,  Dunkirk  Harbor,  N.  Y.,  298;  Buffalo  Harbor,  N.  t 

Harbor  and  i^iagara  River,  N.  Y.,  299;  Wilson  Harbor,  N.  Y.,  300;  ( 

N.  Y.,  Oak  Orchard  Hiirbor,  N.  Y.,  301. 

In  charge  of  Maj.  Milton  B.  Adams,  Corps  of  Engineers — 

Charlotte  Harbor,  N.  Y.,  302;  Great  Sodus  Harbor,  N.  Y.,  Little  Sodus  1 
303;  Oswego  Harbor,  N.  Y.,  304;  Sackeit's  Harbor,  N.  Y.,  305. 

In  charge  of  Maj.  Milton  B.  Adams,  Corps  of  Engineers — 

Ogdensburgh  Harbor,  N.  Y.,  305;  Grass  River  (at  Massena),  N.  Y.,  1 
Kouse^s  Point,  Lake  Champlain,  N.  Y.,  306;  channel  between  Nor< 
Hero  Islands,  Lake  Champlain,  Vt.,  breakwater  at  Gordon's  Landing 
plain,  Vt.,  Plattsburgh  Harbor,  N.  Y.,  307;  Burlington  Harbor,  Vt.. 
Vt.,  308;  Ticonderoga  River,  N.  Y.,  Narrows  at  Lake  Champlal 
Vt.,  309. 

PACIFIC  COAST. 

In  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers — 

Napa  River,  Cal.,  309;  Oakland  Harbor,  Cal.,  310;  sarvey  of  San  Fran* 
San  Pablo  and  Suisun  bays.  Straits  of  Carquinez,  and  mouths  of  Sad 
Sacramento  rivers,  311. 

In  charge  of  Lieut.  Col.  W.  H.  H.  Benvaurd,  Corps  of  Engini 

Redwood  Harbor,  Cal.,  San  Luis  Obispo  Harbor,  Cal.,  311 ;  Wilmington 
312;  San  Diego  Harbor,  Cal.,  313. 

In  charge  of  Maj.  W.  H.  Heuer,  Corps  of  Engineers— 

San  Joaquin  River,  Stockton  and  Mormon  sloughs,  Cal.,  313;  Mokel 
Cal.,  Sacramento  and  Feather  rivers,  Cal.,  314 ;  Petaluma  Creek,  Cal 
boldt  Harbor  and  Bay,  Cal.,  316. 

In  charge  of  Capt.  Thomas  W.  Symons,  Corps  of  Engineers — 

Coquille  River,  Oregon,  317;  entrance  to  Coos  Bay,  Oregon,  318;  Un 
Oregon,  319;  Yac^uina  Bay,  Oregon,  320;  Tillamook  Bay  and  Bar,  < 
Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  322;  Chehalis  S 
323 ;  Skagit,  Steilaquamish,  Nootsack,  Snohomish,  and  Sno((ualmie  ri 
323;  examinations  and  surveys,  324. 

In  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers — 

Mouth  of  the  Columbia  River,  Oregon  and  Wiwh.,  325;  construction  of 
Cascades,  Columbia  River,  Oregon.  326;  Columbia  and  Lower  Willa 
below  Portland,  Oregon,  327 ;  Willamette  River  above  Portland,  C 
Cowlitz  River,  Wjisb.,  gauging  waters  of  the  Columbia  River,  Oreg« 
tion  and  survey,  329. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK  .. 

MISSISSIPPI  RIVER  COMMISSION 

MISSOURI  RIVER  COMMISSION 

HARBOR  LINES. 

Boston  Harbor,  Mass.,  331 ;  Stamford  Harbor,  Conn.,  Hudson  River  from 
Baltimore,  N.  Y.,  New  York  Harbor  and  skdjaceut  waters,  332;  Jamee 
from  Richmond  to  City  Point,  Norfolk  and  Portsmoutli  harbors,  Va.,  i 
waters,  333;  Fernandina  Harbor,  Fla.,  Quincy  Bay,  111.,  San  Franci 
and  adjacent  waters,  Cal.,  in  front  of  San  Diego  and  Coronado,  Cal., 
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BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

(l)  Bridge  operated  by  Philadelphia,  Wilmington  and  Baltimore  Railroad  Company 
over  Broad  Creek,  near  Laurel,  Del.;  (2)  bridge  of  Louisville  and  .Jeffersonville 
Bridge  Company  across  Ohio  River  "between  Louisville,  Ky.,  and  Jeffersonville, 
Ind.,  335;  (3)  bridge  of  towns  of  North  Hero  and  Grand  Isle,  Vt.,  across  channel 
in  Lake  Champlain  between  islands  of  North  Hero  and  South  Hero,  Vt. ;  (4)  bridge 
of  Muscatine  Bridge  Company  across  Mississippi  River  at  or  near  Muscatine,  Iowa; 
(5)  bridge  of  Alabama  Great  Northwestern  Railway  Comjiany,  afterward  Mont- 

fomery,  Tuscaloosa  and  Memphis  Railway  Company,  across  Alabama  River,  near 
fontgomery,  Ala.;  (6)  bridges  of  commissioners  of  Muskingum  County,  Ohio, 
across  Muskingum  River  at  Zanesville  and  near  mouth  of  Brush  Creek  about  5 
miles  below  Zanesville,  Ohio;  (7)  bridge  of  Tennessee  Midland  Railway  Company 
across  Tennessee  River  at  Perry  ville,  Tenn.,  between  the  counties  of  Decatur  and 
Perry,  Tenn. ;  (8)  bridge  of  city  of  La  Crosse,  Wis.,  across  Mississippi  River,  at  La 
Crosse,  Wis. ;  (9)  bridge  of  Wheeling  Bridge  Company  across  Ohio  River  at  Wheel- 
ing, W.  Va.,  336;  (10)  bridge  of  Nashville  and  Knoxville  Railroad  Company  across 
Caney  Fork  River,  between  Smith  and  Putnam  counties,  Tenn. ;  (11)  bridge  of 
New  Orleans,  Natchez  and  Fort  Scott  Railway  Company  across  Tensas  River  at  or 
near  Daniel's  Ferry,  La.;  (12)  bridge  of  St.  Louis,  Keokuk  and  North  w<Sfft*»m  Rail- 
road Company  across  Missouri  River  at  Bellefontaine  Bluffs,  below  St.  Charles, 
Mo. ;  (13)  bridge  of  W^ est  Virginia  and  Ironton  Railroad  Company  across  Ohio  River 
about  li  miles  above  mouth  of  Big  Sandy  River  and  about  1  mile  below  Ceredo, 
W.  Va. ;  (14)  bridge  of  Kansas  City,  Arkansas  and  New  Orleans  Railway  Company 
across  Arkansas  River  at  or  near  Cumming's  Landing,  Ark. ;  (15)  bridge  of  Nebraska 
Central  Railway  Company  across  Missouri  River  at  Omaha,  Nebr. ;  (16)  bridge  of 
city  of  Nebraska  City,  Nebr.,  across  Missouri  River  at  or  near  Nebraska  City,  Nebr. ; 
(17)  bridge  of  Lyons  and  Fulton  Bridge  Company  across  Mississippi  River  at  or 
near  Lyons,  Iowa,  337;  (18)  bridge  of  Kansas  and  Arkansas  Valley  Railway  Com- 
pany across  Arkansas  River  in  Indian  Territory  at  or  near  Fort  Smith,  Ark. ;  (19) 
bridge  of  city  of  Michigan  City,  Ind.,  across  Trail  Creek,  in  Michigan  City,  Ind.; 
(20)  bridge  of  Pacific  Short  Line  Bridge  Company  across  Missouri  River  at  or  near 
Sioux  City,  Iowa,  338. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

(1)  Across  Mississippi  River,  above  Hannibal,  Mo.,  338;  at  Keokuk  Iowa;  (2)  across 
Tennessee  River,  at  Florence,  Ala.,  339;  at  Johnson  ville,  Tenn. ;  (3)  across  Charles 
River,  Mass. ;  (4)  across  Taunton  River  at  Somerset,  Mass. ;  (5)  across  St.  Joseph 
River,  Mich.,  near  its  mouth,  340;  (6)  across  Muskingum  River,  between  Beverly 
and  Waterford,  Ohio;  at  Zanesville,  Ohio;  over  the  Lowell  Canal,  Ohio;  (7) 
acro8»Whit«  River,  Ind.,  at  Rogers,  Ind.,  at  or  near  Hazelton,  Ind.,  341 ;  (8)  across 
St.  Louis  River  from  Grassy  Point,  Minn. ;  (9)  across  Kentucky  River,  at  Frankfort, 
Ky. ;  at  Worthville,  Ky. ;  (10)  across  Moodna  or  Murderer's  Creek,  Cornwall,  N. 
Y. ;  (11)  across  St.  Francis  River,  Ark.,  342;  (12)  across  Ocmulgee  River,  near  Lum- 
ber City,  Ga. ;  below  Macon,  Ga. ;  at  Hawkinsville,  Ga. ;  (13)  across  Lumber  River, 
N.  C. ;  (14)  across  channel  to  Back  Cove,  Portland,  Me. ;  (15)  across  Missisquoy  Bay, 
Vt.,  343;  (16)  across  Oconee  River  near  Mount  Vernon,  Ga. ;  (17)  across  Harlem 
River,  New  York  City,  344. 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS  AND 

INDIVIDUALS 344 

MISCELLANEOUS. 

WASHINGTON  AQUEDUCT. 

In  charge  of  Lieut.  Col.  George  H.  Elliott,  Corps  of  Engineers — 

Washington  Aqueduct,  345;  water  supply,  District  of  Columbia,  346;  increasing 
water  supply  of  Washington,  D.  C,  erection  of  fish-ways  at  Great  Falls,  348. 

PUBLIC  BUILDINGS  AND  GROUNDS  AND  WASHINGTON  MONUMENT,  DIS- 
TRICT OF  COLUMBIA. 

In  charge  of  Maj.  0.  H.  Ernst,  Corps  of  Engineers,  Colonel,  U.  S.  A 349 

SURVEY  OF  ROAD  FROM   THE  AQUEDUCT  BRIDGE  TO  MOUNT  VERNON, 

VIRGINIA. 

In  charge  of  Lieut.  Col.  Peter  C.  Hains,  Corps  of  Engineers 350 


i»_ 


VIII  CONTENTS.  ! 
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Survey  and  location  of  reef  near  mouth  of  Gooseberry  River,  north  sk 
perior,  350. 

WATER-LEVEL  OBSERVATIONS  FOR  LAKE  ERIl 

IX  CHARGE  OF  MaJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS.. 
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MILITARY  AND  OTHER  MAPS 
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Officers  on  duty  iu  military  divisions  and  departments,  354;  opernti 
ment  of  the  Columbia,  Division  of  the  Missouri,  Department  of  the  ] 
of  the  Pacific,  355. 
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APPENDIX  No.  1. 

REPORT  OF  COL.  DAVID  C.  HOUSTON,  CORPS  OF  ENGi 

Improvements. — a.  Sea-wall  at  David's  Island,  New  York  Harbor,  3 
at  Governor's  Island,  New  York  Harbor,  383. 

APPENDIX  No.  2. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  EN 

Improvements.— a.  Wharf  at  Fort  Monroe,  Va.,  385 ;  6.  Bridge  over 
Fort  Monroe,  Va.,  387. 

APPENDIX  No.  3. 

REPORT  OF  LIEUT.  COL.  WILLIAM  R.  KING,  CORPS  OF  E3 

Post  of  Willets  Point,  N.  Y.,  389;  Eneineer  School  of  Application,  39 
En^iueers,  393 ;  recruiting,  394 ;  drifis  and  instruction,  397 ;  Engiuee 
buudings  and  constructions,  398;  depot  property,  399;  photograp 
experiments,  401 ;  statement  of  funds,  404 ;  estimates,  406.  App*'i 
gramme  of  study  and  instruction  for  summer  season,  407 ;  B,  progr 
and  instruction  for  winter  season,  409 ;  C,  programme  of  study  and 
summer  season,  411;  D,  ring-firing  experiments  with  a  new  explosi 
Colonel  Alexander,  of  Washington,  D.  C,  413;  E,  report  of  Lieut. 
Corps  of  Engineers,  on  results  of  tests  of  power  of  various  explosi^ 
port  of  Li^eut.  Chester  Harding,  Corps  of  Engineers,  on  results  of  ( 
the  sensitiveness  of  explosives,  418 ;  H,  reports  of  Capt.  Solomon  W. 
of  Engineers,  on  tests  of  insulated  cable,  419 ;  I,  reports  of  Lieut.  Albi 
Corps  of  Engineers,  on  tests  of  building  materials,  421. 
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REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvkments. — Lubec  Channel,  Me.,  Moose-a-bec  Bar,  Me.,  428;  Narragaup:uB 
River,  Me.,  429 ;' breakwater  from  Mount  Desert  to  Porcupine  Island,  Me.,  fiO; 
Bagadace  River,  Me.,  Penobscot  River,  Me.,  432;  Belfast  Harbor,  Me. ,435;  Cam- 
den Harbor,  Me.,  436 ;  Rockport  Harbor,  Me.,  437 ;  Rockland  Harbor,  Me.,  438 ;  Ken- 
nebec River,  Me.,  442;  Portland  Harbor,  Me.,  444 ;  channel  in  Back  Cove,  Portland, 
Me.,  445;  breakwater  at  mouth  of  Saco  River,  Me.,  446;  Saco  River,  Me.,  447;  Ken- 
nebunk  River,  Me.,  449;  York  Harbor^  Me.,  Portsmouth  Harbor,  N.  H.,  450;  Bel- 
lamy River,  N.  H.,  452;  Cocheco  River,  N.  H.,  453;  harbor  of  refuge  at  Little 
Harbor,  N.  H.,  454. 

Examinations  and  Surveys. — Belfast  Harbor,  Me.,  455;  Union  River  aud  Union 
River  Bay,  Me.,  458;  St.  Croix  River,  Me.,  463;  Pleasant  River,  from  Columbia 
Falls  to  its  mouth,  Me.,  467;  Kennebnnk  River,  Me.,  471;  Cocheco  River,  N.  H., 
from  Dover  to  its  mouth,  475. 
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REPORT  OF  LIEUT.  COL.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Impro\T5MENts. — Newburyport  Harbor,  Mass.,  482;  Merrimac  River,  Mass.,  484; 
Powow  River,  Mass,  485;  Ipswich*  River,  Mass.,  487;  harbor  of  refuge,  Sandy  Bay, 
Cape  Ann,  Mass.,  488;  Gloucester  Harbor,  Mass.,  491;  Manchester  Harbor,  Mass., 
493;  Lynn  Harbor,  Mass.,  494;  Winthrop  Harbor,  Mass.,  496;  Boston  Harbor,  Mass., 
497;  Hincham  Harbor,  Mass.,  506;  Scituate  Harbor,  Mass.,  508;  Plymouth  Harbor, 
Mass., 510;  WellfleetHarbor, Mass., 512; Provincetown  Harbor, Mass., 513;  removal 
of  sunken  vessels  or  craft  obstiiicting  or  endangering  navigation,  516. 

Examinations  and  Surveys. — Crane  and  Waters  rivers  of  Es^ex  Branch,  Mass., 
517;  Weymouth  (Fore)  River,  Mass.,  521;  Beverly  Harbor,  Mass.,  524;  Salem  Har- 
bor, including  South  River,  Mass.,  528. 

Harbor  Lines. — Establishment  of  harbor  lines  at  Boston  Harbor,  Mass.,  532. 

APPENDIX  C. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements. — Harbor  of  refuge  at  Hyannis,  Mass.,  552;  harbor  of  refuge  at  Nan- 
tucket, Mass.,  554;  Yinyard  Haven  Harbor,  Mass.,  556;  Wareham  Harbor,  Mass., 
558;  New  Bedford  Harbor,  Mass.,  560;  Taunton  River,  Mass.,  563;  Warren  River, 
R.I.,  565;  Pawtucket  River,  R.  I.,  566;  Providence  River  and  Narragansett  Bay, 
R.  I.,  568;  removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  571;  New- 
port Harbor,  R.  I.,  572;  harbor  of  refuge  at  Block  Island,  R.  I.,  575;  Pawcatuck 
River,  R.I.  and  Conn.,  578;  harbor  of  refuge  at  Stonington,  Conn.,  581;  removing 
sunken  vessels  or  craft  obstructing  or  endangering  navigation,  583. 

Examinations  and  Surveys. — Martha's  Vineyard,  inner  and  outer  harbor  at  Edgar- 
town,  Mass.,  585;  cove  near  southeast  extremity  of  Coaster's  Harbor  Island,  K.  I., 
590;  coast  near  life-saving  station.  East  Point  Judith,  R.  I.,  592;  Narragansett  Bay 
at  the  mouth  of  Narrow  River,  R.  I.,  595. 

APPENDIX  D. 

REPORT  OF  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

Improvements. — ^Thames  River,  Conn.,  600;  New  London  Harbor,  Conn.,  604;  Con- 
necticut River,  Mass.  and  Conn.,  606;  Clinton  Harbor,  Conn.,  616;  New  Haven 
Harbor,  Conn.,  617 1  breakwater  at  New  Haven,  Conn.,  622 ;  Milford  Harbor,  Conn., 
626;  Housa tonic  River,  Conn.,  631 ;  Bridgeport  Harbor,  Conn.,  636;  Black  Rock 
Harbor,  Conn.,  640;  Norwalk  Harbor,  Conn.,  643;  Five  Mile  River  Har])or,  Conn., 
646;  Stamford  Harbor,  Conn.,  648;  Port  Chester  Harbor,  N.  Y.,  650;  Echo  Harbor, 
New  Rochelle,  N.  Y.,  6o2;  New  Rochelle  Harbor,  N.  Y.,  654;  East  Chester  Creek, 
N.  Y.,  656;  Greenport  Harbor,  N.  Y.,  660;  Glen  Cove  Harbor,  N.  Y.,  662;  Flushing 
Bay,  N.  Y.,  664 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation, 667. 

Examinations  and  Surveys. — Brown's  Creek,  Sayville,  N.  Y.,  669;  Larchmont  Har- 
bor, N,  Y.,  675. 

Harbor  Lines. — Establishment  of  harbor  lines  at  Stamford  Harbor,  Conn.,  682. 
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Improvkments. — Hudson  River,  N.  Y.,  688;  harbor  of  Saugerties,  N.  Y.,  699;  harbor 
of  Rondout,  N,  Y.,  701;  Harlem  River,  N.  Y.,  705;  removing  obstructions  in  East 
River  and  Hell  Gate,  N.  Y.,  713;  Newtown  Creek,  N.  Y.,  720;  Buttermilk  Channel, 
N.  Y.,  724;  Gowanus  Bay,  N.  Y.,  727;  New  York  Harbor,  N.  Y.,  732;  Raritan  Bay, 
N.  J.,  753. 

Examinations  and  Surveys. — Wappinger's  Creek,  from  Wappiuger's  Falls  to  its 
mouth,  N.  Y.,  758;  East  River,  witn  a  view  to  the  removal  oi  a  ledge  of  rocks  in 
the  same,  from  the  foot  of  Broome  street  to  the  foot  of  Twenty -third  street,  in  New 
York  City,  761. 

Harbor  Lines. — Establishment  of  harbor  lines  in  Hudson  River,  from  Troy  to 
Coxsackie,  N.  Y.,  766;  establishment  of  harbor  lines  of  New  York  Harbor  and  its 
adjacent  waters,  786. 

APPENDIX  F. 

REPORT  OF  CAPT.  THOMAS  L.  CASEY,  CORPS  OF  ENGINEERS. 

Improvements. — Sheepshead  Bay,  N.  Y.,  837;  Canarsie  Bay,  N.  Y.,  839;  Sumpa- 
wanus  Inlet,  N.  Y.,  841;  Arthur  Kill,  N.  Y.  and  N.  J.,  843;  channel  between  Staten 
Island  and  New  Jersey,  846;  Passaic  River,  N.  J.,  848;  Elizabeth  River,  N.  J., 
852;  Rahway  River,  N.  J.,  853;  Raritan  River,  N.  J.,  855;  South  River,  N.  J.,  858; 
Shrewsbury  River,  N.  J.,  860;  Keyport  Harbor,  N.  J.,  863. 

APPENDIX  G. 

REPORT  OF  MAJ.  CHARLES  W.  RAYMOND,  CORPS  OF  ENGINEERS. 

Improvements. — Delaware  River,  Pa.  and  N.  J.,  866;  harbor  between  Philadelphia, 
Pa.,  and  Camden,  N.J. ,  882;  Schuylkill  River,  Pa.,  884;  ice  harbor  at  Marcus 
Hook,  Pa.,  SHQ;  ice  harbor  at  head  of  Delaware  Bay,  Del.,  887;  construction  of 
iron  pier  in  Delaware  Bay,  near  Lewes,  Del.,  888; harbor  at  Delaware  Breakwater, 
Del.,  889;  Mantua  Creek,  N.  J.,  removal  of  wrecks  from  Delaware  Bay  and  River, 
904;  removing  sunken  vessels  or  craft  obstructiuc^  or  endangering  navigation,  905. 

Examination  and  Survey.— AUoway  Creek,  N.  J.,  906. 

APPENDIX  H. 

REPORT  OF  WILLIAM    F.  SMITH,    UNITED    STATES    AGENT,    MAJOR    OF 

ENGINEERS,    U.  S.  ARMY,  RETIRED. 

Improvements. — Maurice  River,  N.  J.,  916;  Wilmington  Harbor,  Del.,  917;  ice  har- 
bor at  New  Castle,  Del.,  921;  Duck  Creek,  Del.,  923;  St.  Johns  River,  Del.,  925; 
Mispillion  Creek,  Del.,  927;  Broadkiln  River,  Del.,  928;  inland  waterway  from 
Chincoteafi^ue  Bav,  Va.,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  930;  Broad 
Creek,  DeL,  933;  Susquehanna  River  above  and  below  Havre  de  Grace,  Md.,  934; 
Fairlee  Creek,  Md.,  936;  Corsica  Creek,  Md.,  937;  Choptank  River,  Md.,  938;  har- 
bor at  Cambridge,  Md.,  940;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  942. 

Examinations  and  Surveys. — Appoquinimink  Creek,  Del.,  943;  Wicomico  River, 
Md..  947 ;  North  East  River,  Md.,  951:  Chester  River  between  Crompton  and  Jones' 
Landing,  Md.,  954;  Manokin  River,'  Md.,  959;  EUc  River,  Md.,  965;  Onancock 
Harbor,  Va.,  968;  harbor  of  Cape  Charles  City  and  approaches  by  Cheuton  Inlet, 
Va.,971;  Chincoteague  Inlet,  Va.,  980. 
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REPORT  OF  COL.  WILLIAM    P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Impro\tement9. — Patapsco  River  and  channel  to  Baltimore,  Md.,  987;  James  River, 

Va.,  992. 
Haruor  Lines. — Establishment  of  harbor  lines  in  James  River  from  Richmond  to 

City  Point,  Va.,  1012. 
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REPORT  OF  LIEUT.  G.  J.  FIEBEGER,  CORPS  OF  ENGINEERS. 

Impro\T5Ments. — Harbor  at  Norfolk  and  its  approaches,  Va.,  1021 ;  approach  to  Nor- 
folk Harbor  and  United  States  (Norfolk)  navy-yard,  between  Lambert's  Point  and 
Fort  Norfolk,  Va.,  1023;  Nansemond  River,  Va.,  1024;  Appomattox  River,  Va., 
1025:  North  Landing  River,  Va.  and  N.  C,  Currituck  Sound,  Coanjok  Bay,  and 
Nortn  River  Bar,  N.  C,  1027;  removing  sunken  vessels  or  craft  obstructing  or  en- 
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REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS.  CORPS  OF  ENGINEERS. 

Improvemknts. — Potomac  River  at  Washington,  D.  C,  1037;  construction  of  bridge 
across  Piastem  Branch  of  Potomac  River,  D.  C,  1048 ;  special  report  on  Shenandoah 
River,  W.  Va.,  1050. 
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REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvements. — Patuxeut  River,  Md.,  1060;  channel  at  Mount  Vernon,  Va.,  1061; 
Breton  Bay,  Leonardtown,  Md.,  1062;  Nomini  Creek,  Va.,  1063;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md.,  1064;  Rappahannock  River,  Va.  (including  Urbana 
Creek),  1065:  Totusky  River,  Va.,  1071;  Mattaponi  River,  Va.,  1072;  Pamunky 
River,  Va.,  1074;  York  River,  Va.,  1076;  Chickahominy  River,  Va.,  1079;  Staun- 
ton River,  Va.  (from  Pig  River  to  Randolph),  1081;  Dan  River,  N.  C.  and  Va., 
1083 ;  removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1084. 

Examinations  and  Surveys. — Chickahominy  Creek  (River),  Va.,  1085;  Occoquan 
Creek,  Va.,  1089;  Aquia  Creek,  Va.,  1096. 
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REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements. — Roanoke  River,  N  C.  and  Va.,  1106;  Pamlico  and  Tar  rivers,  N.C., 
1112;  Conteutnia  Creek,  N.  C,  1115;  Trent  River,  N.  C,  1119;  Neuse  River,  N.  C, 
1122;  inland  waterway  between  New  Berne  and  Beaufort,  N.  C,  1127;  harbor  at 
Beaufort.  N.  C,  1131;  inland  waterwav  between  BeaufortHarbor  and  New  River, 
N.  C.  1138;  New  River.  N.  C.  1141:  Black  River,  N.  C,  1145;  Cape  Fear  River, 
above  Wilmington,  N.  C,  1148;  Cape  Fear  River,  at  and  below  Wilmington,  N.  C, 
1152;  Yadkin  River,  N.  C,  1161;  harbor  at  Georgetown,  S.  C,  1165;  Wiuvaw  Bay, 
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Shallotte  River,  N.  C,  1184. 
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REPORT  OF  CAPT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements. — Charleston  Harbor,  S.  C,  1190;  Lumber  River,  N.  C,  1198;  Mingo 
Creek,  S.  C,  1200;  Clark  Creek,  S.  C,  1203;  Ashlev  River,  S.  C,  1205;  Edisto 
River,  S.  C,  1206;  Salkahatchie  River,  S.  C,  1209;  Little  Pee  Dee  River,  S.  C, 
1212:  Great  Pee  Dee  River,  S.  C,  1215;  Santee  River,  8.  C,  1218;  Wateree  River, 
S.  C,  1222;  Congaree  River,  S.  C,  1224;  Wappoo  Cut,  S.  C,  1227;  Waccamaw 
River,  N.  C.  and  8.  C,  1229;  removing  sunken  vessels  or  craft  obstructing  or  en- 
dangering navigation,  1233. 

Examinations  and  Surveys.— Beaufort  River,  S.  C,  1234;  Owendaw  and  Wando 
rivCTS  and  other  waters  and  water  routes  connecting  Bull's  Bav  and  the  harbor  of 
Chafleston,  S.  C,  1239. 
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REPORT  OF  LIEUT.  O.  M.  CARTER,  CORPS  OF  ENGINEERS. 

Improvements.— Savannah  Harbor  and  River,  Ga.,  1245 ;  Savannah  River,  Ga.,  1324; 
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rior and  Tombigbee  rivers,  Ala.  and  Miss.,  1698;  Noxubee  River,  Miss.,  1704;  Pas- 
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REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 
Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  1725. 
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Bayou  Terre  Bonne,  La.,  1745;  Bayou  Plaquemine,  La.,  1746;  Bayou  Courtablean, 
La!,  1747;  Calcasieu  River  and  Pass,  La.,  1750;  Sabine  River,  La.  and  Tex.,  1752; 
Neches  River,  Tex.,  Sabine  Pass,  Tex.,  1753. 
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Examination  and  Survey. — Removal  of  bar  at  mouth  of  Cedar  Ba; 
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Improvements. — Red  River,  La.  and  Ark.,  1820;  Ouachita  and  Black 
and  La.,  1871;  Ouachita  River,  Ark.,  above  Camden,  1878;  Bayou  D^ 
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Miss.,  1897;  Steele's  Bayou,  Miss.,  1900;  Big  Sunflower  River,  Miss.,  1 
chee  River,  Tenn.,  1904;  Forked  Deer  River,  Temi.,  1906;  water-g 
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removing. obstructions  in  Arkansas  River,  Ark.,  1928:  Arkansas  Rive 
Petit  Jean  River,  Ark.,  1939;  Fourche  River,  Ark,,  1941;  White  Rive 
Cache  River,  Ark.,  1946;  Black  River,  Ark.Jind  Mo.,  1948:  Black  Riv 
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APPENDIX  A  A. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  EN< 
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Moines  Rapids,  Mississippi  River,  2060;  operating  and  care  of  Des  y. 
Canal,  2064;  dry  dock  at  Des  Moines  Rapids  Canal,  2070;  harbor  of  re 
Pepin,  at  Stockholm,  Miss.,  2072. 
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2149. 
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and  care  of  Davis  Island  Dam,  Ohio  River,  218(>;  Monongahela  River,  W.  Va.  and 
Pa.,  2190;  operating  andcjireof  Locks  and  Dams  Nos.  8  and  9,  Monongahela  River, 
2192 ;  purchase  of  Lock  and  Dam  No.  7,  Monongahela  River,  2193 ;  Allegheny  River, 
Pa.,  211/4 ;  dam  at  Herr's  Island,  Allegheny  River,  ice  harbor  at  mouth  of  Muskingum 
River,  Ohio,  2198;  Muskingum  River,  Ohio,  2200;  operating  and  care  of  locks  and 
dams  on  Muskingum  River,  Ohio,  2101. 
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REPORT  OF  CAPT.  EDWARD  MAGUIRE,  CORPS  OF  ENGINEERS. 

Improvements. — Falls  of  the  Ohio  River,  Louisville,  Ky.,  2111 ;  Indiana  Chute, 
Falls  of  the  Ohio  River,  2215;  operating  and  care  of  Louisville  and  Portland  Canal, 
2221;  Wabash  River,  Indiana  and  Illinois,  2229;  White  River,  lud.,  2234. 

APPENDIX  F  F. 

REPORT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Improvements. — Great  Kanawha  River,  W.  Va.,  2237;  oi)erating  and  care  of  locks 
and  dams  on  Great  Kanawha  River,  W.  Va.,  2246 ;  Elk  River,  W.  Va.,  2247 ;  Gauley 
River,  W.  Va.,  2248;  New  River,  Va.  and  W.  Va.,  2249. 

APPENDIX   G  G. 

REPORT  OF  MAJ.  D.  W.  LOGKWOOD,  CORPS  OF  ENGINEERS. 

Improvements. — Tradewater  River,  Ky.,  2253;  operating  and  keeping  in  repair 
locks  and  dams  on  the  Green  and  Barren  rivers,  Ky.,  2255;  Kentucicy  Kiver,  Ky., 
2261 ;  operating  and  keeping  in  repair  locks  and  dams  on  Kentucky  River,  Ky., 
2166;  Licking  River.  Ky.,  from  Farmers  to  West  Liberty,  2273;  Big  Sandy  River, 
W.  Va.  and  Kv.,  2274 ; 'Guvandotte  River,  W.  Va.,  2276;  Little  Kanawha  River, 
W.  Va.,  2278;  Buckhannon  River,  W.  Va.,  2279. 
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REPORT  OF  MAJ.  JAMES  B.  QUINN,  CORPS  OP  ENG! 

Improvements. — Harbor  at  Grand  Marais,  Minn.,  2283;  harbor  at  A 
2283;  harbor  at  Dnlnth,  Minn.,  2285;  harbor  at  Superior  Bay  an< 
Wis.,  2291;  harbor  at  Ashland,  Wis.,  2295;  harbor  at  Ontonag 
Eagle  Harbor,  Mich.,  2299;  harbor  at  Marquette,  Mich.,  2300;  ha 
Grand  Marais,  Mich.,  2303. 

Examinations  and  Surveys.— Minnesota  Point,  at  Superior,  at 
Lake  Superior,  Wis,  2306;  Duluth,  Minn.,  2310. 

Harbor  Lines. — Establishment  and  maintenance  of  harbor  lines  i 
Mich.,  2323. 

APPENDIX  I  I. 

REPORT  OP  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OP  E 

Improvements. — Manistique  Harbor,  Mich.,  2326;  Cedar  River  Har 
Menomonee  Harbor,  Mien,  and  Wis.,  2328;  Oconto  Harbor,  Wis., 
Harbor,  Wis.,  2333;  Green  Bay  Harbor,  Wis.,  2334;  harbor  of  refuj 
Sturgeon  Bay  Canal,  Wis.,  2336;  Ahnapee  Harbor,  Wis.,  2338;  Ke 
Wis.,  2340;  Two  Rivers  Harbor,  Wis.,  2342;  Manitowoc  Harbor, 
boygan  Harbor,. Wis.,  2346;  Port  Washington  Harbor,  Wis.,  2349;  ] 
at  Milwaukee  Bay,  Wis.,  2351 ;  Milwaukee  Harbor,  Wis.,  2353; 
Wis.,  2356;  Kenosha  Harbor,  Wis.,  2360;  Waukegan  Harbor,  111. 
Wisconsin  rivers.  Wis.,  2378. 

Examinations  and  Surveys. — Harbor  at  mouth  of  Fond  du  Lac 
Winnebago,  Wis.,  2^89;  Menomonee  Harbor,  from  the  waters  of 
Ludington  &  Co.^s  Mill,  Wis.,  2394. 
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REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENG 

Improvements.— Chicago  Harbor,  111.,  2399;  Calumet  Harbor,  II 
River,  111.,  2407;  operating  and  care  of  La  Grange  Look,  on  the  HI 
2574;  Calumet  River,  111.  and  Ind.,  2576;  location  of  Illinois  and  M 
25!i0. 
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REPORT  OF  MAJ.  WILLIAM  LUDLOW,  CORPS  OF  ENG 

Improvements. — General  remarks,  2608 ;  Charlevoix  Harbor  and  ei 
Lake,  Mich.,  2610;  Frankfort  Harbor,  Mich.,  2612;  harbor  of  ref 
Lake,  Mich.,  2613;  Manistee  Harbor,  Mich.,  2616;  Ludington  Harl 
Pentwater  Harbor,  Mich.,  2631;  White  River  Harbor,  Mich.,  2634; 
bor,  Mich.,  2636;  Grand  Haven  Harbor,  Mich.,  2646;  Black  Lake 
2652;  Saugatnck  Harbor,  Mich.,  2654;  South  Haven  Harbor,  Micl 
seph  Harbor,  Mich.,  2658;  St.  Joseph  River,  Mich.,  2661;  Michiga 
Ind.,  2662. 

Examinations  and  Surveys.— Petoskey  Harbor,  Mich.,  2668;  Gran 
2676. 
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REPORT  OF  COL.  O.  M.  POE,  CORPS  OF  ENGINEE 

Improvements.— St.  Mary's  River,  Mich.,  2684;  operating  and  cai 
Falls  Canal,  Mich..  2695;  dry  dock  at  St.  Mary's  Falls  Canal,  Mi 
Channel,  St.  Mary's  River,  Mich.,  2714;  harbor  at  Cheboygan,  Mic 
at  Thunder  Bay,  Mich'.,  2722;  harbor  at  An  Sable,  Mich.,  2723;  i 
Mich.,  2724;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich., 
Black  River,  Mich.,  2735;  St.  Clair  Flats  Canal,  Mich..  2737:  opera* 
St.  Clair  Flats  Canal,  Mich.,  2739;  Grosse  Pointe  Channel  M\&V^ 
River,  Mich.,  2742;  Detroit  River,  ^\<i\i.,*r\V^\ ^wv%^^\s'«:^"^^5 
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REPORT  OF  MAJ.  L.  COOPER  OVERMAN.  CORPS  01 

IMPROVEMRNTS.—Monroe  Harbor,  Mich.,  2753:  Toledo  Harb< 
Clinton  Harbor,  Ohio,  2767;  Sanduaky  City  Harbor,  Ohio,  21 
Ohio,  2771 :  Huron  Harbor,  Ohio,  2772 ;  Vermillion  Harbor,  Oh 
Harbor,  Ohio,  2775;  Cleveland  Harbor,  Ohio,  2777;  Fairport 
Ashtabula  Harbor,  Ohio,  2783;  removing  uunken  vessels  or 
endangering  navigation,  2787. 

APPENDIX  N  K 

REPORT  OF  MAJ.  AMOS  8TICKNEY,  CORPS  OF  E 

Improvemrmts. — Erie  Harbor,  Pa.,  2789;  preservation  and  pro 
Bula  of  Presque  Isle,  Erie  Harbor,  Pa.,  2799;  Dunkirk  Uarbo 
Harbor,  N.  Y.,  2808;  Tonawanda  Harbor  and  Niagara  River 
Harbor,  N.  Y.,  2842;  Olcott  Harbor,  N.  Y.,  2844;  Oak  Orchar( 
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REPORT  OF  MAJ.  MILTON  B.  ADAMS,  CORPS  OF  ] 

IMPROVRMENT8. — Charlotte  Harbor,  N.  Y.,  2849;  report  on  chi 
Ontario  and  Irondequoit  Bay,  N.  Y.,  2853:  Great  Sodns  Harb< 
Sodns  Harbor,  N.  Y.,  2858;  Oswego  Harbor,  N.  Y.,2862;  Sac 
2868. 
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REPORT  OF  MAJ.  MILTON  B.  ADAMS,  CORPS  OF 

Improvements. — Odgensburgh  Harbor,  N.   Y.,   2871;  Grass  ] 
\  N.  Y.,  2874 ;  breakwater  at  Rouse's  Point,  Lake  Champlain,  N. 

I  tween  North  and  South  Hero  Islands.  Lake  Champiain,  Vt.. 

1  Gordon's  Landing,  Lake  Champlain,  Vt.,  2877 ;  Plattebnrgn 

Burlington  Harbor,  Vt.,  2879;  Otter  Creek,  Vt.,  2881:  Ticon 
2882;  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  2883. 
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REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  E 

Improvements.— Napa  River,  Cal.,  2885:  Oakland  Harbor,  C 
San  Francisco  Harbor,  San  Pablo  ana  Suisun  bays.  Strait 
mouths  of  Sacramento  and  San  Joaquin  rivers,  Cal.,  ^90. 

Harbor  Lines. — Establishment  of  harbor  lines  of  San  Francis 
cent  waters,  2890. 
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REPORT  OF  LIEUT.  COL.  W.  H.  H.  BENYAURD,  CORPi 

Impovements. — Redwood  Harbor,  Cal.,  2897;  San  Luis  O 
2899;  Wilmington  Harbor,  Cal.,  2900;  San  Diego  Harbor,  Ca: 

Harbor  Lines. — Establishment  of  harbor  lines  in  front  of  San 
Cal.,  2904. 
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REPORT  OF  MAJ.  WILLIAM  H.  HEUER,  CORPS  01 

Improvements. — San  Joaquin  River,  Stockton  and  Mormon 
Mokelumne  River,  Cal.,  2911 ;  Sacramento  and  Feather  rivi 
luma  Creek,  Cal.,  2917;  Humboldt  Harbor  and  Bay,  Cal.,  291 
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REPORT  OF  CAPT.  THOS.  W.  SYMONS,  CORPS  OF  ENGINEERtS. 

Improvements. — Goquella  RiTer,  Oregon,  2924;  entrance  to  Coos  Bay.  Oreffon^  2929; 
Umpqua  River,  Oregon,  2965:  entrance  to  Yaquina  Bay,  Oregon,  2967;  Tillamook 
Bar  and  Bar.  Oregon,  2979 ;  Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash., 
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Examinations  and  Surveys. — Young's  River  and  its  tributary,  Klaskuine  River, 
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Office  of  the  Chief  of  Engineers, 

United  States  Abmy, 
Washington,  D,  0.,  October  4, 1890. 

Sm:  I  have  the  honor  to  present  for  your  information  the  following 
report  upon  the  duties  and  operations  of  the  Engineer  Department  for 
the  fiscal  year  ending  June  30,  1890 : 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Gorps  of  Engi- 
neers, TJ.  S.  Army,  at  the  end  of  the  fiscal  year  was  112. 

Since  the  last  annual  report  the  Corps  has  lost  two  of  its  officers, 
Gapt.  Eugene  Griffin  and  Lieut.  Irving  Hale,  by  resignation  Octobers, 
1889,  and  April  1, 1890,  respectively. 

On  the  30th  of  June,  1890,  the  officers  were  distributed  as  follows : 

Commanding  the  Corps  of  Engineers  and  the  Engineer  Department 1 

Office  of  the  Chief  of  Enf^ineers 3 

Board  of  Engineers,  fortihcations,  river  and  harbor  works,  and  Division  Engineer  1 

Board  of  Engineers,  Board  of  Ordnance  and  Fortification,  and  Division  Engineer  1 
Board  of  Engineers,  Mississippi  River  Commission,  Division  Engineer,  and  Board 

of  Visitors 1 

Boanl  of  Engineers,  fortifications,  river  and  harbot  works,  and  Board  of  Visitors  2 

Fortifications,  river  and  harbor  works,  and  Division  Engineers 2 

Public  Buildings  and  Grounds,  Mississippi  River  Commission,  and  Missouri  River 

Commission.... 1 

Washington  Aqnednct ^ 1 

River  and  harbor  works 33 

Fortifications,  and  river  and  harbor  works 22 

Missiasippi  River  Commission,  and  Missouri  River  Commission 1 

Fortifications,  Post  of  Willets  Point,  Engineer  'School  of  Application,  and  Bat- 
talion of  Engineers 1 

River  and  harbor  works,  and  Missonri  River  Commission..... 1 

Battalion  of  Engineers,  and  Engineer  School  of  Application 14 

Misaisaippi  River  Commission ^ 1 

Fortifications 1 

Battalion  of  Engineers 2 

Leave  of  absence 2 

Sick  leave  of  absence 1 

Incapacitated  for  active  service  and  on  indefinite  leave  of  absence I 

Detached,  with  Board  of  Cumuiissioners  of  the  District  of  Columbia,  at  Military 
Academy,  with  General  Coinuianding  Military  Department,  with  Light-House 

Establishment,  as  military  attaches,  and  with  Missouri  River  Commission 19 
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The  officers  detached  were  on  duty  as  follows : 

Liient.  Col.  Henry  M.  Robert,  Engineer  Commissioner  of  the  District  of  Colombia  1 

Lieat.  Col.  John  M.  Wilnon,  Superintendent  Military  Academy 1 

Maj.  Garrett  J.  Lydecker,  Engineer  Officer,  Department  of  the  Colambia...*... .  1 . 

M»j.  David  P.  Heap,  engineer  third  light-honse  district 1 

Maj.' William  S.  Stanton,  engineer  first  and  second  light-house  districts 1 

Maj.  James  C.  Post,  military  attach^  to  United  States  legation  at  London. ......  1 

Maj.  James  F.  Gregory,  engineer  secretary  of  the  Light-House  Board 1 

Capt.  John  C.  Mallery,  engineer  fifth  and  sixth  light-house  districts 1 

Capt.  Frederick  A.  Maban,  engineer  fourth  li^ht-house  district 1 

Capts.  William  T.  Rossell  and  James  L.  Lusk,  assistavts  to  Engineer  Commis- 
sioner of  District  of  Columbia 2 

Capts.  George  McC.  Derby  and  Lieut.  John  Biddle,.on  duty  with  Company  E, 

Battalion  of  Engineers,  and  at  Military  Academy 2 

Capt.  Theodore  A.  Bingham,  military  attach^  to  United  States  legation  at  Berlin  1 

Lieut.  John  Millis,  assistant  to  engineer  third  light-house  district 1 

Lients.  Lansing  H.  Beach  and  Joseph  E.  Kuhn,  on  duty  at  Military  Academy.. .  2 
Lient.  James  C.  Sanford,  secretary  and  disbursing  officer  of  Missouri  River  Com- 
mission    1 

Lieut.  Hiram  M.  Chittenden,  on  duty  with  Missouri  River  Commission 1 

19 
SEA-COAST  DEFENSES. 

At  the  close  of  the  fiscal  year  endinf?  June  30, 1890,  no  appropriations 
for  construction*  of  works  of  sea  coast  defense  had  been  made  since 
February  10, 1875.  The  sums  appropriated,  from  time  to  time,  for  the 
preservation  and  repair  of  fortifications  have  been  applied  to  the  more 
argent  work  of  this  character,  including,  also,  the  renewal  of  platforms 
for  heavy  artillery  practice.  While  some  of  the  defensive  works  thus 
oared  for  can  be  utilized  in  the  new  system  of  defense,  and  thus  present 
special  claims  for  attention,  all  have  some  importance  as  parts  of  a 
system,  which,  though  antiquated,  forms  the  only  means  of  land  defense, 
until  supplanted  by  works  of  modern  type.  Hence  they  should  not  be 
allowed  to  go  to  ruin ;  an  estimate  is  submitted  for  their  preservation 
and  repair. 

The  main  features  of  the  new  works  have  been  presented  in  my  An- 
nual Beport  for  1889,  as  embracing  armaments  of  the  heaviest  rifled 
guns,  submarine  miiies,  and  batteries  of  rapid-firing  guns  of  small  cali- 
ber for  protection  of  the  mined  areas.  Projects  for  those  works  relat- 
ing to  gun  defense  provide  for  mortJir  batteries;  barbette  batteries  of 
three  types,  according  as  they  are  armed  with  guns  mounted  on  disap- 
pearing carriages,  or  lifts,  or  in  iron-clad  casements,  and  iron  or  steel 
turrets. 

The  construction  of  these  works,  omitting  for  the  present  those  of 
iron  and  the  turrets,  should  keep  paee  with  that  of  their  armaments. 
Accordingly  supplemental  estimates  were  submitted  to  the  Secretary 
of  War  February  14,  1890,  based  on  the  number  of  high-power  breech- 
loading  rifled  guns  and  mortars,  which  it  was  understood  the  Ordnance 
Department  would  have  completed  by  January  1,  1892.  It  was  recom- 
mended that  emplacements  be  provided  for  this  ordnance  at  New  York 
at  an  estimated  cost  of  $726,000 ;  at  Boston,  $235,000 ;  and  at  San  Fran- 
cisco, $260,000;  or  at  a  total  cost  of  $1,221,000,  this  amount  to  be 
expended  in  the  construction  of  the  epaulements,  magazines,  and  bomb- 
proof spaces  of  the  several  works,  and  the  funds  for  this  work  were 
provided  in  the  act  of  August  18,  1890.  It  is  recommended  that  the 
additional  ordnance,  which  will  be  completed  by  January  1,  1893,  be 
placed  in  position  at  the  three  points  named,  and  also  in  the  defenses 
at  Hampton  Boads,  Ya.,  and  below  Washington.    It  is  believed  that 
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twol2-ineb,  five  10-incb,  and  six  8-incli  rifles,  and  twenty  seven  12-incli 
inortara  will  be  available  by  January  1,  1893,  and  for  their  emplace- 
mcDts  estimates  are  submitted  as  follows :  for  Boston  Harbor,  1295,000 ; 
New  York  Harbor,  $477,000 ;  Hampton  Roads,  $188,0005  Washington, 
tlOO,000,  and  Sao  Francisco  Harbor,  $585,000. 

As  modern  beavy  rifles  have  by  their  increased  effective  range  neces- 
sitated  the  advance  of  the  exterior  line  of  defense  to  a  distance  of  from 
8  to  10  miles  frona  the  object  of  defense,  where  1  mile  was  once  more 
than  ample,  it  will  be  necessary  for  the  ITnited  States  to  acquire  addi- 
tional sites  for  defensive  works.  About  779  acres  will  be  needed  at  the 
five  points  above  considered ;  approximately  the  s<ame  amount  will  be  re- 
qnired  at  varioas  other  points.  The  amount  provided  in  the  act  of  Au- 
gost  18, 181K>,  will  not  bo  sufficient  to  purchase  the  sites  needed,  and  au 
adilitional  estimate  of  $500,000  is  submitted  to  aid  in  their  acquirement. 

The  construction  of  torpedo-casemates  and  cable-galleries  at  defensive 
works  in  the  harbors  at  Boston,  New  York,  and  San  Francisco  has  con- 
tinaetl.  Of  these  casemates  two  are  located  at  Boston,  five  at  New 
York,  and  two  at  San  {"rancisco ;  five  are  essentially  completed.  The 
sums  appropriated  will  suffice  for  the  works  already  commenced.  Esti- 
mates are  submitted  for  constructing  additional  works  of  this  character 
at  these  and  other  harbors. 

The  act  of  September  22, 1888,  ma^ie  an  appropriation  of  $117,000 
for  the  construction  of  sea-walls  and  for  earth  embankments.  With  the 
approval  of  the  Secretary  of  War  this  was  allotted  as  follows : 

For  the  preservation  of  site  of  Fort  Niagara $20,000 

For  se-a-wall  and  earth  embankment  at  DavicVB  Island,  New  York  Harbor. ..     47,000 
For  aea- wall  at  Governor's  Island,  New  York  Harbor 50, 000 

At  Fort  Niagara  operations  were  delayed  until  August  10,  1889,  by 
the  stage  of  water  in  the  lake;  since  that  date  work  has  been  in  prog- 
ress and  still  continues;  1,811  linear  feet  of  shore  revetment  have  been 
built  at  a  cost  of  $12,175.05.  The  balance  of  the  allotment  is  being 
applied  to  closing  a  breach  in  the  work  ^hich  threatened  to  destroy  the 
entire  northwest  angle  and  the  "French  Castle"  near  by. 

The  amount  allotted  will  be  sufficient  to  finish  this  work. 

At  David's  Island  the  sea-wall  has  been  completed.  The  embankment 
will  be  finished  early  in  the  current  fiscal  year. 

(See  Appendix  1  A.) 

To  complete  the  sea- wall  around  Governor's  Island  the  original  esti- 
mate 'was  $100,000,  of  this  amount  $50,000  was  allotted  as  above. 
This  has  been  applied  to  building  a  masonry  wall  about  1,100  feet  in 
length  on  the  north  shore  of  the  island,  and  to  filling  with  earth  the 
space  behind  the  wall.  About  20  per  cent,  of  this  filling  remains  to  be 
done.  To  complete  the  original  project  the  dry-wall  on  the  southwest 
side  of  the  island  is  to  be  replaced  by  a  masonry  wall  some  1,500  feet 
long,  for  which  a  sufficient  d.ppropriation  has  been  provided  in  the  act 
of  August  18, 1890. 

(See  Appendix  1  B.) 

ESTIMATES  OF  APPKOPKIATIONS  REQUIRED  FOR  1891-'fla. 

For  constmction  of  gnn  and  mortar  batteries  at  Boston  Harbor,  New 
York  Harbor,  Hampton  Roads,  Wasbington,  and  San  Francisco  Harbor.  $1,735,000 

For  purchase  of  land  for  fortifications 500,  000 

For  protection,  preservation,  and  repair  of  fortifications 175, 000 

For  preparation  of  plans.for  fortifications 5,000 

For  protection  of  the  shore  at  Fort  Monroe,  Va 'J7,000 

For  artesian  well  at  Fort  Monroe,  Va \Q^Q^ 
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For  parchaae  of  submarino  mines  and  necessary  appliances  to  operate 
them  for  closing  the  channels  leading  to  oar  principal  sea-ports |250, 000 

For  needful  casemates,  cable-galleries,  etc.,  from  which  to^ operate  sab- 
marine  mines .'. 250,000 

For  continuing  torpedo  experiments,  and  for  practical  instruction  of  En- 
gineer troops  in  the  detailM  of  the  service ^ '    30,000 

For  construction  of  a  wharf,  a  keeper^s  dwelling,  and  for  a  water  sapply 
for  the  torpedo  station  at  Yerba  Buena  Island,  California 16, 000 

2,998,000 
THE  BOABD   OF  ENGINEERS. 

The  Board  of  Engineers,  as  at  present  coustitated,  consists  of  the 
following  officers  of  the  Corps  of  Engineers :  Col.  Henry  L,  Abbot, 
Col.  0.  B.  Oomstock,  Ool.  D.  0.  Houston,  and  Lieut.  Goi.  George  L. 
Gillespie. 

In  addition  to  the  above,  Col.  George  H.  Mendell,  Corps  of  Engi- 
neers, was,  by  General  Orders  No.  8,  Headquarters,  Corps  of  Engineers, 
October  I'J,  1889,  appointed  a  member  of  the  Board  when  It  is  acting 
upon  matters  pertaining  to  the  defensive  works  on  the  Pacific  coast. 

The  Board  has  considered  the  various  subjects  referred  to  it  during 
the  past  year  by  the  Chief  of  Engineers,  and  the  following  brief  sum* 
mary  of  the  reports  rendered  thereon  indicates  the  laborious  character 
of  the  duty  devolving  upon  it : 

1889,  July  3.  Relative  to  reservation  at  Point  Koberts,  Washington, 
for  defensive  purposes. 

July  3.  On  data  to  be  obtained  abroad  relative  to  torpedoes. 

July  3.  On  range  and  povsition  finder  invented  by  Second  Lieut.  John 
W.  Buckmann,  Fifth  Artillery,  and  Mr.  O.  T.  Crosby. 

July  19.  Preliminary  report  and  estimates  for  defense  of  San  Fran- 
cisco Bay  and  the  eastern  entrance  to  New  York  Harbor. 

August  1.  On  the  defense  of  Boston  Harbor. 

August  14.  Relative  to  modification  proposed  by  Lieut.  Col.  J.  W. 
Barlow,  Corps  of  Engineers,  in  the  form  and  style  of  dam  at  Lock  No. 
1,  Cumberland  River. 

August  15.  On  deep-water  mine  and  submarine  shrapnel  invented 
by  Lieut.  G.  F.  Elliott,  U.  S.  Marine  Corps. 

October  21.  Relative  to  location  of  mining  casemate  and  operating 
room  at  Willets  Point. 

December  5.  On  torpedo  project  for  Point  San  Jos6,  Cal.,  prepared 
by  Lieut.  H.  C.  Newcomer,  and  approved  by  Col.  George  H.  Mendell, 
Corps  of  Engineers. 

December  7.  On  plan  of  Mr.  U.  A.  Black  well  for  moving  guns  by  rail- 
way. 

December  7.  On  relinquishment  of  title  by  United  States  to  certain 
lands  at  Fort  Clinch,  Fla. 

December  7.  On  acquirement  of  additional  land  at  Fort  Wadsworth, 
N.  Y, 

December  21.  On  project  of  Col,  George  H.  Mendell,  Corps  of  Engi- 
neers, for  torpedo  shed  at  Yerba  Buena  Island. 

December  21.  Relative  to  reservation  of  land  for  military  purposes  on 
Pnget  Sound. 

December  31.  On  Senate  bill  No.  76,  Fifty-first  Congress,  first  s&sion, 
**  making  an  appropriation  for  the  purchase  of  sites  for  fortifications." 

Dec^jnber  31.  On  Senate  bill  No.  1261,  Fifty-first  Congress,  first  ses- 
sion, ^^  to  authorize  the  purchase  of  sites  for  fortifications  in  the  Divis- 
ion of  the  Pacific." 
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December  31.  On  Senate  bill-  No,  76,  Fifty-first  OoDgress,  first  ses- 
gion,  ^^  to  provicLe  for  fortifications  and  other  works  of  defense  npon 
Puget  Sound,  in  tfae  State  of  Washington." 

1890,  January  2.  On  Senate  bill  No.  74,  Fifty- first  Congress,  first  ses- 
sioD,  ^^  to  provide  for  fortifications  and  other  sea-coast  defenses." 

January  2.  On  Senate  bill  No.  12G2,  Fifty-first  Congress,  firstsession, 
^  making  appropriations  for  fortifications  and  other  works  of  defense 
on  the  Pacific  coast." 
January  23.  On  shore  protection  of  the  peninsula  at  Erie,  Pa. 

January  23.  On  recommendation  of  Maj.  0.  J.  Allen,  Corps  of  Engi- 
neer, on  running  a  line  of  precise  levels  connecting  the  ganges  in 
Galveston  Harbor  and  Bay. 

January  27.  On  use  of  Fort  Taylor,  Fla.,  for  a  disinfecting  station. 

February  4.  On  House  bill  No.  3886,  Fifty-first  ^Congress,  first  ses- 
sion, authorizing  a  bridge  across  the  Hudson  Biver  at  New  York  City. 

February  4.  Kelative  to  plan  of  Capt  William  L.  Marshall,  Corps  of 
Engineers,  for  operating  large  locks  for  gates. 

February  17.  On  House  bill  No.  6583,  Fifty-first  Congress,  first  ses- 
sion, granting  the  consent  of  Congress  to  the  erection  of  bridges  over 
navigable  waters. 

February  17.  On  House  resolution  No.  22,  Fifty-first  Congress,  first 
session,  granting  tl^e  use  of  Governor's  Island  as  a  public  park. 

February  27.  On  Raftery^s  Harbor  "  boom  gates." 

March  4.  On  number  of  sites  for  coast  defenses  to  be  purchased  at 
San  Francisco  and  eastern  entrance  to  New  York. 

March  4.  Relative  to  change  of  location  for  dynamite  guns  from 
LovelPs  Island  to  Fort  Warren. 

March  4.  Relative  to  Engineer  Department  furnishing  material  to 
ai  tillery  school  at  Fort  Monroe  for  instruction  and  experiment  in  sub- 
marine mining. 

March  25.  On  project  of  Lieut.  Col.  J.  A.  Smith,  Corps  of  Engineers, 
for  improving  Saco  River,  Maine. 

March  25.  On  House  bill  No.  6433,  Fifty-first  Congress,  first  session, 
authorizing  the  building  of  bridges  by  the  Virginia,  Missouri  and 
Western  &iilroad  Company. 

March  25.  On  need  of  land  fronting  Fort  Johnston,  N.  0.,  for  mili- 
tary purposes. 

March  28.  On  the  general  defenses  of  Washington,  D.  0. 

Lieut  Col.  P.  C.  Hains,  Corps  of  Engineers,  was,  by  authority  of 
the  Secretary  of  War  contained  in  letter  of  Chief  of  Engineers  dated 
January  23,  1890,  appointed  a  member  of  the  Board  while  the  defenses 
of  Washington  are  under  consideration. 

March  28.  On  the  submarine  defenses  of  Washington,  D.  C. 

Lieutenant-Colonel  Hains  being  a  member,  as  above. 

April  3.  On  the  purchase  of  Sims-Edison  torpedoes. 

April  5.  On  Senate  bill  No.  3172,  Fifty-first  Congress,  first  session, 
granting  use  of  the  Fort  Hale  tract  to  the  city  of  New  Haven  as  a  pub- 
lic park. 

April  7.  On  purchase  of  sites  for  the  defenses  of  New  York,  Boston, 
San  Francisco,  Hampton  Roads,  and  Washington,  D.  C. 

April  12.  On  petition  of  citizens  of  Grand  Rapids,  Mich.,  for  improv- 
ing Grand  River. 

April  12.  On  modified  project  of  Lieut.  Col.  J.  A.  Smith,  Corps  of 
Engineers,  for  improving  Rockland  Harbor,  Maine. 

April  12.  On  invention  of  Mr.  William  Dewart  for  "electric  forts." 


/. 
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April  16.  On  the  necessity  of  a  reservation  at  Port  Angeles,  Paget 
Sonnd,  for  defensive  purposes. 

May  8.  On  Hoase  bill  No.  933,  Fifty-first  Congress,  first  session, 
granting  right  of  way  to  the  Taeoma  and  Olympic  Bailway  Company 
across  certain  reservations  in  the  State  of  Washington. 

May  10.  On  House  bill  No.  9855,  Fifty-first  Congress,  first  session, 
<'  to  prevent  injuries  to  bridges  across  navigable  rivers  and  lakes,  and 
obstruction  to  travel  across  the  same." 

June  10.  On  improvements  upon  the  Fort  Hale  tract  proposed  by  the 
New  Haven  park  commissioners. 

June  21.  On  House  bill  No.  10755  and  Senate  biU  No.  4065,  Fifty-first 
Congress,  first  session,  authorizing  construction  of  bridge  across  the 
Hudson  Eiver  between  New  York  City  and  the  Sate  of  New  Jersey. 

June  30.  On  the  Halpiu-Savage  torpedo. 

In  the  performance  of  the  duties  of  the  Board,  the  following  personal 
examinations  were  m'ade : 

In  obedience  to  Special  Orders  No.  255,  Headquarters  of  the  Army, 
November  1, 1889,  a  committee  of  the  Board,  consisting  of  Cols.  George 
H.  Mendell  and  Henry  L.  Abbot,  made  a  thorough  personal  inspection 
of  the  sites  suitable  for  the  defense  of  San  Francisco  for  the  use  of  the 
Board  in  designing  the  fortifications  at  that  place. 

In  obedience  to  Special  Orders  No.  15,  Headquarters  of  the  Army, 
January  25, 1890,  the  Board  made  a  personal  inspection  of  sites  on  the 
Potomac  Eiver  for  the  defense  of  Washington,  D.  C. 

On  June  9, 1890,  the  Board  visited  Brooklyn  and  inspected  the  Hal- 
pin-Savage  torpedo,  upon  which  a  report  had  been  ordered  by  the 
Chief  of  Engineers. 

In  addition  to  their  duties  with  The  Board  of  Engineers  the  individ- 
ual members  of  the  Board  have  been  otherwise  engaged  as  follows : 

1.  Col.  Henry  L.  Abbot,  the  president  of  the  Board,  has  continued  in 
charge  of  certain  experiments  with  torpedoes ;  as  a  member  of  the  Board 
of  Ordnance  and  Fortification ;  as  president  of  the  board  to  fix  the 
harbor  lines  for  the  harbor  of  New  York  and  its  adjacent  waters ;  as 
president  of  the  board  to  fix  the  harbor  lines  for  the  port  of  Boston, 
and  as  division  engineer  of  the  Northeast  Division.  Has  served  as  pres- 
ident of  boards  for  the  examination  of  officers  of  the  Corps  of  Engi- 
neers with  a  view  to  promotion ;  was  detailed  to  deliver  a  course  of 
lectures  on  coast  defense  at  the  Naval  War  College  during  the  term 
beginning  in  September,  1889;  was  charged  with  the  duty  of  preparing 
working  drawings  and  estimates  for  a  gun-lift  suited  for  battery  designed 
by  General  J.  C.  Duaiie ;  served  as  president  of  board  to  consider  bridges 
across  the  Charles  River  owned  or  controlled  by  the  cities  of  Boston 
and  Cambridge,  and  as  president  of  board  to  investigate  and  report 
upon  alleged  obstructions  of  navigation  by  certain  bridges  over  the 
Harlem  River,  New  York. 

2.  Col.  C.  B.  Comstock  has  served  as  division  engineer  of  the  South- 
west Division ;  as  member  of  the  board  of  visitors  to  the  Engineer  School 
of  Application ;  as  president  of  the  Mississippi  River  Commission  ;  as 
member  of  the  board  to  fix  the  harbor  lines  of  New  York  and  its  adja- 
cent waters ;  as  member  of  the  board  to  fix  the  harbor  lines  of  Phila- 
delphia; as  president  of  the  board  to  report  on  proposed  bridge  at 
Louisville,  Ky. ;  as  senior  member  of  two  boards  to  report  on  proposed 
bridges  at  New  Orleans,  La. ;  as  member  of  board  to  report  on  bridges 
as  obstructions  on  Harlem  River;  as  member  of  three  boards  for  exam* 
inatiou  of  officers  for  promotion. 

3.  Col.  D.  C.  Houston  has  been  the  disbursing  officer  of  The  Board  of 
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Engineers.  He  lias  condacted  the  various  works  of  river  and  harbor 
improvement  and  of  fortificatious  aii()er  his  charge,  and  has  served  as 
a  member  of  the  Board  of  Visitors  to  the  Engineer  School  of  Applica- 
tion; as  a  member  of  tlie  board  to  fix  the  harbor  lines  for  the  harbor  of 
^m  York  and  its  adjacent  waters ;  as  a  member  of  the  board  to  estab- 
lish barbor  lines  in  Stamford  Harbor,  Connecticut^  and  as  a  member  of 
boards  for  tbe  examination  of  certain  officeris  of  the  Corps  of  Engineers 
vitb  a  view  to  promotion. 

4.  Lient.  Col-  O.  L.  Gillespie,  in  addition  to  conducting  the  various 
works  of  river  and  liiirbor  improvements  and  of  fortifications  with  which 
he  was  charged  daring  the  year,  has  servetl  as  a  member  of  the  Board 
of  Visitors  to  tbe  Engineer  School  of  Application ;  of  the  boards  on 
harbor  linejs  of  New  York  harbor  and  adjacent  waters,  of  Stamford 
Harbor,  Connecticut,  and  of  the  port  of  Boston,  Mass. ;  of  the  boards 
on  bridges  across  the  Charles  Kiver  owned  or  controlled  by  the  cities 
of  Boston  and  Cambridge,  Mass.,  and  of  certain  bridges  across  the 
Harlem  River,  New  York,  and  of  board  for  the  examination  of  officers 
of  the  Corps  of  Engineers  with  view  to  their  promotion.  He  was  also 
charged  with  the  snperviKion  of  the  construction  of  a  Kenuon  counter- 
poise battery  at  Fort  Hamilton,  N.  Y. 

WHARF  AT  FORT  MONROE,   VIRGINIA. 

Lieut.  Col.  Peter  C  Hains,  Corps  of  Engineers,  in  charge. 

The  act  api)roved  August  4,  1886,  providing  for  the  sundry  civil  ex- 
penses X)f  tlie  Government  for  the  fiscal  year  1887,  contained  an  appro- 
priation of  $100,000  for  a  new  wharf  ai  Fort  Monroe,  Va.  The  project 
adopted  was  the  construction  of  a  wharf  on  iron  piles  with  iron  beams 
and  wooden  flooring.  By  act  approved  August  10,  1888,  an  additional 
appropriation  of  $75,000  was  made  for  the  purpose  of  enlarging  the  di- 
mensions of  the  wharf  then  in  course  of  construction.  Under  the  provis- 
ions of  the  latter  act  the  plans  of  the  wharf  were  changed,  the  principal 
items  being  (he  addition  of  42  feet  to  its  length,  28  feet  to  its  width,  and 
the  construction  of  a  wooden  fender  system.  The  construction  of  the 
wharf  was  well  advanced  at  the  close  of  the  fiscal  year  1889,  and  was 
completed  during  September,  1889,  and  thrown  open  to  public  use.  The 
total  area  of  the  wharf  is  about  63,500  square  feet,  or  nearly  an  acre 
and  a  half.  A  store-house  is  now  in  course  of  erection  on  the  wharf 
and  is  nearly  completed. 

July  1,  1889,  amount  available $30,619.00 

July  I,  1**90,  aoionnt  expended  dnring  fiscal  year,  exclnsiye  of 

liabilitiertontHtanding  July  1,1889 $50,454.01 

Jnly  1, 1890,  outHtauding  liabiUtiea .' 697.00 

July  1,  1890,  aniouTit  covered  by  uncompleted  contracts  made 

daring  th«  fiscal  year  ending  Jane  30,  1890 5,204.67 

Jnly  1,  1890,  balance  available .* 28,540.68 

(See  Appendix  2  A.) 

0 

IRON  PILE  BRIDGE  OVER  MILL  GREEK  AT  FORT  MONROE,  VIRGINIA. 

Lieut.  Col.  Peter  0.  llains.  Corps  of  Engineers,  in  charge. 

An  appropriation  of  $20,000  for  the  construction  of  an  iron  bridge 
over  Mill  Creek,  at  Fort  Monroe,  Va.,  was  contained  in  the  act  providing 
for  snndry  civil  expenses  of  the  Government  for  the  fiscal  year  ending 
June  30, 1890.    The  approved  project  is  the  construction  of  auitou^W^ 
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bridge,  24  feet  wide,  on  the  site  of  the  old  wooden  strncture,  without 
interrupting  travel.  A  contract  was  made,  under  date  of  August  19, 
1889,  with  the  Groton  Bridge  and  Manufacturing  Company,  of  Groton, 
N.  Y.,  for  the  construction  of  the  bridge  at  a  total  price  of  |17,500.  The 
work  was  practically  completed  during  May.  1890.  > 

Julyl,  1889,  amount  available ^120,000.00 

July  1,  1890,  amonnt  expended  dnring  fiscal  year |12,291. 02 

July  1,  ia90,  outstanding  liabiliries 7,632.25 

19,  92:J.  27 

Jnly  1, 1890,  balance  available 76. 73 

(See  Appendix  2  B.) 


POST  O^  WILLBTS  POINT,  NEW  YORK— -ENGINEER  SCHOOL  OP  APPLI- 
CATION, U.  S.  ARMY— BATTALION  OF  ENGINEERS — ENGINEER  DE- 
POf. 

Officer  in  command,  Lieut.  Col.  W.  B.  King,  Corps  of  Engineers. 

POST  OP  WILLETS  POINT,  NEW  YORK. 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  28  commis- 
sioned officers  and  384  enlisted  men,  including  officers  and  non-com- 
missioned officers  of  the  general  staff,  student  officers,  and  enlisted  men 
of  the  Hospital  Corps.  This  is  a  net  increase  of  17  men  in  enlisted 
strength  over  last  year's  report. 

Some  repairs  and  improvements  have  been  made  dnring  the  year  to 
the  roads  and  buildings,  and  plans  have  been  made  for  anew  coal-shed, 
which  is  now  being  built  near  the  quartermaster's  wharf. 

The  fire-proof  building  for  engineer  models  is  well  under  way  and 
will  be  inclosed  before  wiuter  sets  in.  Plans  and  estimates  have  been 
made  for  lighting  the  public  buildings  and  grounds  by  electricity,  as 
suggested  in  last  annual  rei>ort.  Two  large  water-closets  have  been 
built  for  use  of  enlisted  men  and  some  work  has  been  done  in  grading 
the  parade-ground. 

Nearly  all  these  improvements  have  been  made  by  enlisted  men  de- 
tailed for  the  purpose. 

An  allotment  has  been  made  for  deepening  and  cleaning  out  the  ditch 
on  the  west  side  of  the  post,  and  this  much- needed  work  will  be  done 
as  soon  as  practicable. 

There  is  a  pressing  necessity  for  new  barracks,  mess  building,  and 
quartermaster  and  commissary  store-houses.  The  present  frame  build- 
ings were  constructed  twenty  years  ago,  when  the  enlisted  strength  of 
the  garrison  was  but  250.  Much  of  the  material  used  in  their  construc- 
tion was  obtained  Irom  condemned  buildings  at  David's  Island,  and 
almost  all  the  work  was  performed  by  the  garrison^  The  enlisted 
strength  of  the  garrison,  it  is  seen,  is  now  nearly  400,  to  be  accom- 
modated in  buildings  provided  originally  for  but  five-eighths  of  that 
number.  It  is  urged  that  the  needs  of  this  post  and  its  garrison  may 
be  considered  in  the  assignment  of  appropriations  for  barracks  and 
qu  alters. 

ENGINEER   SCHOOL   OP   APPLICATION,  U.   S.  ARMY. 

During  the  year  two  engineer  officers,  one  artillery  officer,  and  six 
infantry  officers  completed  the  course,  and  nine  artillery  and  infantry 
officers  who  have  completed  the  laboratory  duty  are  still  engaged  in  the 
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practice  work  of  planting  and  operating  torpedoes,  whicb  it  is  expected 
will  be  com  pi  died  October  1, 1890. 

It  is  believed  that  officers  of  fair  intelligence  and  indastrious  habits, 
althoag:li  lacking  the  benefit  of  a  scientific  edacation,  can  acquire  a  suf- 
ficient knowledge  of  electricity  and  high  explosives  to  be  useful  not  only 
in  the  torpedo  service,  but  also  in  its  simpler  applications  to  militaiy 
and  civil  engineeriug. 

BATTALION  OP  THB  OOBPS  OP  ENGINEEBS. 

The  legal  strength  of  the  Battalion  of  Engineers  is  live  companies,  of 
150  men  each^  with  a  sergeant-major  and  quartermaster-sergeant,  and 
is  officered  by  details  from  the  commissioned  officers  of  the  corps. 

The  present  strength  is  19  officers  and  459  enlisted  men. 

The  aathorized  strength  of  Companies  A,  B,  and  G,  which  are  sta- 
tioned at  Willets  Point,  is  133  men  each,  and  of  Company  E,  stationed 
at  West  Point,  100  men. 

The  total  losses  from  all  causes  during  the  year  have  been  198  and 
the  total  gains  253,  making  a  net  increase  of  55  men. 

The  battalion  has  been  employed  during  the  year  at  engineer,  pon- 
ton, and  torpedo  drill,  infantry  drill,  rifle  practice,  photography;  and 
Company  E,  at  West  Point,  has  assisted  in  the  instruction  of  cadets  in 
military  engineering  and  ponton  drill. 

A  detachment  of  2  officers  and  29  enlisted  men  was  ordered  from 
Willets  Point  to  Philadelphia,  Pa.,  on  August  6, 1889,  to  report  to  the 
governor  of  Pennsylvania  for  assignment  to  duty  with  the  First  Bri- 
gade of  Pennsylvania  Guard,  for  the  purpose  of  giving  instruction  in 
aiming  drUl,  target  practice,  tracing  and  profiling  of  field  works,  recon- 
uaisances,  etc    The  detachment  returned  on  August  13, 1889. 

ENGINEER  DEPOT. 

A  new  building  to  contain  engineer  models  was  commenced  during 
the  year  and  is  well  under  way.  All'  materials  necessary  have  been 
procured,  and  all  work  thus  far  has  been  done  by  engineer  soldiers.  On 
May  10,  1890,  one  of  the  engineer  depot  store-houses  and  all  combus- 
tible contents  were  destroyed  by  fire.  It  was  evidently  the  work  of  an 
incendiary.  Nothing  could  be  saved  except  the  iron  articles.  Most  of 
the  articles  in  this  building  were  on  hand  since  the  close  of  the  war  in 
imo.  An  appropriation  of  $16,000  for  a  fire-proof  building  40  by  100 
feet  is  recommended  to  replace  this  building  tor  storing  engineer  ma- 
terials and  tools. 

Plans  and  drawings  have  been  made  for  a  small  tug-boat,  to  be  used 
in  planting  torpedoes,  and  to  replace  one  worn  out  in  service. 

One  of  the  old  boarding-houses  for  the  engineer  troops  has  been 
moved  to  a  suitable  place  and  has  been  fitted  up  for  storing  the  ord- 
nance property. 

A  new  electric  search-light,  "  Mangin  projector,"  was  procured  and 
set  up,  and  is  more  effective  than  either  of  the  old  searchlights. 

Quite  a  number  of  engineer  instruments  have  been  purchased,  all  of 
the  latest  pattern.  Kearly  all  the  repairs  to  instruments  during  the 
year  have  been  made  here;  for  this  purpose  the  depot  repair-shop  has 
been  fitted  oat  with  a  com])lete  set  of  instmment-makei^s  appliances. 

Torpedo  experiments,  fish-torpedo  trials,  tests  of  explosives,  tests  of 
insalated  cable,  trials  with  self-acting  mines,  and  tests  of  various  build- 
ing materials  were  made  during  the  year. 
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STATBS^KNT  OF  FUNI>8. 

Congress  appropriated  for  the  fiscal  year  ending  Jane  30, 1890, 

for  engineer  depot  at  Willets  Point,  N.  Y $19,000.00 

Of  this  there  has  been  expended  and  pledged '. $15,970.37 

Congress  appropriated,  nnder  act  of  September  22,  1886, 
|2o0,000  for  torpedoes  for  harbor  defen.se ;  and  of  this  there 
has  been  assigned  to  the  commanding  officer  at  WiUets  Point 

for  disbursement 96,000.00 

Of  this  there  has  been  expended  and  pledged 73,657.73 

Congress  appropriated,  under  act  of  March  2,  1889,  for  torpe- 
does for  harbor  defense,  and  the  following  was  assigned  to 
the  commanding  officer  at  Willets  Point  for  disbnrsement : 

For  snbmarine  mines  and  necettsary  appliances •... ....  250,000.00 

For  torpedo   exiieriments    and    instrnction    of  engineer 

troops  in  snbmarine  mining 30,000.00 

For  purchase  of  movable  submarine  torpedoes 25,225.00 

Of  this  there  has  been  expended  and  pledged 167, 611. 48 

■  ■  • 

Total  appropriated 422,225.00 

Total expondiMl  and  pledged j 257,239.58 

Congress  appropriattUl  for  the  Sscal  year  ending  June  30, 1891, 
for  engineer  depot  at  Willets  Point,  N.  Y 9,500.00 

• 

There  will  be  required  for  the  fiscal  year  ending  Jane  30, 1892 : 

For  incidental  expenses  of  depot , $5,000.00 

For  purchase  of  materials  for  instruction  of  battalion 4,500.00 

For  purchase  and  repair  of  instruments 2,500.00 

For  purchase  and  binding  of  professional  works  for  library 500. 00 

For  anew  lire  proof  building  to  store  engineer  materials 16,000.00 


Total 28,500.00 

(See  Appendix  No.  3.) 

RIVER    AND    HARBOR     IMPROVEMENTS.. 

The  funds  with  which  the  works  for  the  improvement  of  rivers  and 
harbors  were  prosecuted  durin^r  the  last  fiscal  year  were  derived  from 
the  appropriations  by  the  act  of  August  11,  ISSis,  and  such  balances  of 
former  appropriations  as  were  available.  No  appropriation  for  these 
works  was  made  at  the  last  session  of  Congress. 

A  brief  statement,  derived  from  the  reports  of  the  officers  in  charge 
of  the  several  works  hereinafter  given,  sets  forth  the  condition  of  each 
improvement,  the  extent  of  work  performed  during  the  last  fiscal  year, 
the  amount  expended  and  estimate  of  amount  required  for  its  comple- 
tion. 

Section  2  of  the  river  and  harbor  act  approved  March  2, 1867,  requires 
that  the  Secretary  of  War  shall  annually  submit  to  Congress  a  full  esti- 
mate for  the  entire  and  permanent  completion  of  each  river  and  harbor 
work,  and  of  the  amount  that  can  be  profitably  expended  on  each  un- 
completed work  in  the  next  fiscal  year. 

The  river  and  harbor  act  approved  September  19, 1890,  made  the 
funds  available  for  work  at  a  time  so  late  in  the  season  of  1890  that  a 
large  part  of  this  appropriation  will  remain  unexpended  June  30.  1891; 
consequently,  estimates  of  amounts  that  can  be  profitably  expended  in 
the  fiscal  year  ending  June  30,  1892,  are  now  submitted  only  for  the 
works  on  account  of  which  contracts  are  to  be  made  for  completion  as 
provided  for  in  the  act  referred  to.    It  is  believed  that  sufficient  funds 
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are  provided  for  tbe  other  works  by  the  act  approved  September  19, 
1890,  to  carry  them  throagh  the  working  seasou  of  1891,  and  are  as 
mach  as  can  be  profitably  expeuded  daring  the  next  fiscal  year.  It  is 
proper,  however,  to  state  that  each  report  sets  forth  the  amoant  neces- 
sary to  complete  the  work  in  qaestion,  and  provides  a  basis  apon  which 
items  of  appropriation  can  if  necessary  be  formnlated. 

Reports  are  appended  of  the  work  accomplished  in  the  removal  of 
wrecks  obstrncting  or  endangering  navigation,  as  provided  for  in  sec- 
tion 4  of  the  river  and  harbor  act  approved  June  14, 1880,  and  enlarged 
by  provision  in  the  river  and  harbor  act  of  Angast  2, 1882. 

The  examinations  and  snrveys  provided  for  by  the  river  and  harbor 
act  of  Angnst  11, 1888,  have  been  made,  and  the  results  thereof  re- 
ported to  Congress  from  time  to  time,  and  such  reports  as  are  not  con- 
tained in  the  annual  report  of  this  office  for  1889  will  be  found  in  the 
appendix  to  this  report. 

Under  the  authority  given  to  the  Secretary  of  War  in  section  12  of 
the  river  and  harbor  act  of  Angnst  11,  1888,  harbor  lines  have  been 
established  at  thefollowing  localities:  Boston,  Mass. ;  Stamford,  Conn. ; 
Hudson  Biver,  from  Troy  to  New  Baltimore,  N.  Y.,  New  York  harbor 
and  adjacent  waters.  New  York  and  New  Jersey ;  James  Biver,  from 
Richmond  to  City  Point,  Ya. ;  Norfolk  and  Portsmouth  harbors,  and 
adjacent  waters,  Virginia;  Fernandina,  Fla;  Quincy  Bay,  Illinois; 
San  Francisco  harbor,  antl  adjacent  waters,  California;  and  in  front  of 
San  Diego  and  Coronado,  Cal.  The  details  are  given  further  on  in 
this  reporL 

Examinations  were  made  whenever  required  by  committees  of  Con- 
grean  of  proposed  bills  authorizing  the  construction  of  bridges  upon 
which  the  views  of  the  War  Department  were  desired.  Of  the  bills  so 
examined  since  my  last  report  to  tbe  close  of  the  fiscal  year,  June  30, 
1890,  58  originated  in  the  Senate  and  78  in  the  House  of  Representatives. 

Reports  upon  bills  to  authorize  the  construction  of  bridges  across  the 
Mississippi  River  at  New  Orleans,  will  be  found  in  appendix  YY,  1  and  2. 

RepNort  npon  the  practicability  and  necessity  of  a  bridge  across  the 
Detroit  Biver  at  Detroit,  Mich.,  in  compliance  with  a  resolution  of  the 
Senate  Committee  on  Commerce,  and  report  upon  tunneling  the  river 
at  or  near  Detroit,  Mich.,  in  compliance  with  a  joint  resolution  of  Con- 
gress, will  be  found  iu  Appendix  Y  Y,  3  and  4. 

Examinations  were  made  during  the  fiscal  year  of  such  plans  and 
locations  as  were  submitted  by  parties  interested  of  bndges  proposed  to 
be  built  over  navigable  waters,  subject  to  the  approval  of  the  Secretary 
of  War,  as  authorized  by  acts  of  Congress.  A  brief  statement  is  given 
of  the  action  had  in  such  cases. 

Under  sections  9  and  10  of  the  river  and  harbor  act  of  1888,  persons 
or  corporations  owning  or  controlling  bridges  over  navigable  waters  of 
the  United  States,  obstructing  the  free  navigation  of  said  waters,  have 
been  notified  to  so  alter  the  bridges  as  to  render  navigation  through  or 
under  them  fireef  easy,  and  unobstructed,  and  iu  each  case  a  reasonable 
time  was  prescribed  within  which  such  alteration  is  to  be  made.  A 
detailed  statement  of  the  cases  is  given  further  on  in  this  report. 

Reports  made  in  compliance  with  the  requirements  of  section  2  of  the 
river  and  harbor  act  of  July  5, 1884,  and  section  4  of  that  of  August  5, 
188(),  of  insfances  in  which  piers,  breakwaters,  or  other  works  built 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used,  occu- 
pied, or  injured  by  a  corporation  or  an  individual,  will  be  found  in 
Appendix  ZZ. 
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Tbe  eDgineering  works  in  the  charge  of  this  office  are  divided  into 
five  divisions,  and  officers  of  the  corps  assigned  as  division  engineers 
to  overlook  the  work,  as  follows : 

West  of  the  Rocky  Monnt^ins :  Pacific  Division,  Ool.  George  H.  Men- 
dell.  East  of  the  Bocky  Mountains :  Northeast  Division,  Gol.  Henry 
L.  Abbot;  Southeast  Division,  Gol.  William  P.  Graighill:  Southwest 
Division,  Gol.  Gyrus  B.  Gomstock ;  and  Northwest  Division,  Gol.  Orlando 
M.  Poe. 

South  Pass  of  the  Mississippi  River, — During  the  fiscal  year  ending 
June  30, 1890,  the  channel  has  been  maintained  as  required  by  law, 
except  for  the  first  five  days  in  October,  1889,  when  the  central  depth 
between  the  extreme  ends  of  the  jetties  was  only  29.6  feet  instead  of 
the  required  30  feet. 

Commercial  statistics. — Sections  2  of  the  river  and  harbor  acts  of  1866 
and  1867  require  that  the  Secretary  of  War,  in  reporting  upon  works 
of  river  and  harbor  improvement,  shall  state  ''  as  far  as  practicable  what 
amount  of  commerce  and  navigation  would  be  benefited  by  the  comple- 
tion of  each  particular  work.'' 

No  provision  is  made  in  the  above  sections  for  the  manner  in  which 
the  commercial  statistics  are  to  be  collected,  and  officers  in  charge  of 
river  and  harbor  districts  in  which  the  improvements  are  located  have 
to  depend  upon  the  courtesy  of  individuals,  boards  of  trade,  represent- 
atives of  transportation  lines,  etc.,  for  obtaiffing  the  required  informa- 
tion. As  a  consequence,  the  statistics  in  many  cases  are  either  wanting 
or  incomplete. 

The  act  approved  September  26, 1888,  makes  it  ^^  the  duty  of  the  Sec- 
retary of  War  to  prescribe  such  rules  and  regulations  in  respect  to  the 
use  and  administration  of  the  Des  Moines  Eapids  Ganal,  the  St.  Mary's 
Falls  Ganal,  the  Louisville  and  Portland  Ganal,  and  the  St.  Glair  Flats 
Ship-Ganal  as  in  his  judgment  the  public  necessity  may  require,"  and 
prescribes  certain  penalties  for  violating  such  rules  and  regulations. 

A  paragraph  of  the  rules  and  regulations  for  the  several  canals  nnder 
this  act  requires  the  masters  or  the  clerks  of  the  boats  to  furnish  to  one 
of  the  officials  of  the  canal  such  statistics  of  passengers,  cargo,  etc.,  as 
may  be  required,  and  the  officers  in  charge  of  the  canals  are  thus  ena- 
bled to  furnish  the  commercial  statistics. 

It  is  suggested  that  similar  legislation  in  respect  to  collection  of  com- 
mercial statistics  in  localities  where  works  of  river  and  harbor  improve- 
ment are  carried  on  would  enable  the  officers  in  charge  to  comply  more 
satisfactorily  with  the  requirements  of  sections  2  of  the  river  aud  harbor 
acts  of  1866  and  1807. 

The  following  is  a  draught  of  a  proposed  bill  for  the  accomplishment 
of  the  desired  result : 

AN  ACT  to  fkoilitate  the  collection  of  oommercial  statiaticfl  reqaired  by  sections  2  of  the  river  and 

harbor  appropriation  actn  of  1866  and  1867: 

Be  it  mooted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
ifi  Congress  assembled.  That  owners,  agents,  masterB,  and  clerks  of  vessels  arriving  at 
or  departing  from  localities  where  works  uf  river  and  harhor  improvement  are  car- 
ried on,  shall  famish,  on  application  of  the  persons  in  local  charge  of  the  works/ a 
comprehensive  statement  of  vessels,  passengers,  freight,  and  tonnage. 

Src.  2.  That  every  person  or  persons  offending  against  the  provisions  of  this  act 
shall  for  each  and  every  offense  be  liable  to  a  fine  of  one  hundred  dollars,  or  impris- 
onment not  exceeding  two  months,  to  be  enforced  in  any  district  court  in  the  United 
States  within  whose  teiritorial  Jorisdiction  such  offense  may  have  been  committed. 
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ATLANTIC    COAST    AND    GULF    OF    MEXICO. 

I][PB0Y£1C&NT   OF    BIYKRS  AND  HARBORS  IN  THE  STATES  OF  MAINE 

AND  NEW  HAMPSHIRE. 

Officer  in  charge,  Lieut.  Ool.  Jared  A.  Smith,  Corps  of  Enginers. 
I.  Lubec  Okannelj  Maine. — TbiH  channel  lies  between  the  eastern  e:t- 
tremity  of  Maine  and  Catnpo  Bello  Island,  belonging  to  the  Dominion 
of  Canada. 

Originally  the  channel  was  bat  5  feet  in  depth  at  mean  low  water,  and 
bat  2  feet  at  low  water  of  spring  tides. 

The  project  adopted  in  1879,  and  subsequently  modified,  is  for  a  chan- 
nel 275  feet  wide,  300  feet  wide  in  the  bends,  and  12  feet  deep  at  mean' 
low  water. 

Amount  expended  to  June  30,  1889,  $149,493.23. 

Expended  in  last  fiscal  year,  97,719.80. 

As  a  result  the  channel  has  been  nearly  completed  as  planned. 
Dredging  is  now  in  progress  under  contract,  and  the  entire  width  and 
depth  will  he  obtained  with  funds  available. 

While  the  channel  thus  made  is  of  great  service,  yet  it  is  not  straight, 
and  the  tidal  currents  are  very  strong,  so  that  tlie  necessities  of  com- 
merce in  this  thoroughfare  are  not  as  well  served  as  is  desirable. 

July  1, 1889,  amoant  available $1,506.77 

July  1,  1889,  amoant  covered  by  existing  cuntracts 18,000.00 

19, 506. 77 
Jnly  1,  1890,  amonnt  expended  during  fiscal  year,  exdosive  of 

liabilities  ontetanding  Jnly  1,  1889 1612.70 

Joly  1,  1890,  outstanding  liabilities 7,107.10 

July  1,  1890,  amoant  covered  by  uncompleted  contracts  made 

daring  the  fiscal  year  ending  June  30,  1890 10,899.90 

18,619.70 

Joly  1,  1890,  balance  available 887.07 

(See  Appendix  A  1.) 

2.  Moose  Orbec  Bar^  Maine. — ^The  project  for  this  improvement  was 
adopted  in  1881,  and  modified  in  1888,  the  object  being  to  give  a  direct 
channel  300  feet  wide,  and  a  depth  of  14  feet  at  mean  low  water  over  the 
bar,  and  to  remove  ledges  near  and  in  the  channel  to  a  depth  of  16  feet. 

llie  entire  amount  expended  to  June  30,  1889,  was  $32,552.64. 

The  channel  over  the  bar  had  been  dredged  to  a  width  of  200  feet,  and 
a  small  part  of  Steam  boat  Ledge  had  been  removed. 

Expenditures  in  the  last  fiscal  year  have  been  $20,865.04. 

As  a  result  the  channel  over  the  bar  has  been  widened  to  300  feet  by 
dredging  on  the  north  side. 

This  is  a  great  thoroughfare  for  coasting  vessels  and  steamers,  and 
the  improvement  thus  far  has  produced  wide-reaching  benefits. 

July  1,  1889,  amount  available $1,877.56 

July  1,  18r^^  amount  covered  by  existing  contracts 20, 488. 80 

Sept.  90,  Hi89,  amount  forfeited  on  contract  Aug.  12,  1887,  by  failure  of 

contractor 81.00 

22, 447. 36 
Jnly  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
OQtstanding  July  1, 1889 20,865.04 

July  1, 1990,  balance  available 1,582.32 

Amount  appropriated  by  act  of  September  19,  1890 •• 15,000.00 

Amonot  available  for  fiscal  year  ending  June  30, 1891 l^,^jS^«^ 


t^ji 
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Amount  (estimated)  required  for  completiou  of  existing  project $80,000.00 

Submitted  in  compiiauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18P6  and  1867. 

(See  Appendix  A  2.) 

3.  NartQ^gaugus  River^  Maine, — The  obstruction  to  navigation  con- 
sisted in  a  bar  from  the  anchorage  near  the  mouth  of  the  river  to  deep 
water,  the  shoalest  part  liaving  only  4  feet  depth  at  extreme  low  water 
and  5^  feet  at  mean  low  water. 

The  project  for  iuipro\  euieut  consist8  in  dredging  the  channel  to  a 
depth  of  II  feet  as  far  as  the  lowest  lauding,  and  thence  9  feet  deep  to 
.the  anchorage. 

The  amount  expended  to  June  30,  1889,  was  $10,259.58. 

Expendituies  in  last  fiscal  year  were  $9,740.42. 

As  a  result,  the  lower  part  of  the  channel  has  been  dredged  to  grade 
55  feet  wide  a  distance  of  2,800  feet,  thence  100  feet  wide  a  distance  of 
1,600  feet,  then  a  width  of  300  feet  to  form  a  turning  basin  about  600 
feet  long.  This  permits  the  steamers  to  land  at  the  lower  wharves  at 
all  stages  of  tide,  but  requires  great  care  to  keep  in  the  narrow  chanifel. 

July  1,  18^9,  amount  available , j|740. 42 

July  \,  1889,  amount  covered  by  existing  contracts 9,000.00 

9, 740. 42 
July  I,  1800,  amount  expended  during  fiscal  yCar,  exclusive  of  liabilities 
outstanding  July  1,  188U 9,740.42 

•  .  _. 

Amount  appropriated  by  act  of  September  19,  1890 **  500. 00 

C  Amount  (estimated)  required  for  completion  of  existing  project 22, 500. 00 

/  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  lc?(56  and  1867. 

(See  Appendix  A  3.) 

4.  Breakwater  from  Mount  Desert  to  Porcupine  Island^  Maine, — The 
anchorage  and  lauding  at  Bar  Harbor  is  entirely  exposed  to  storms 
and  seas  setting  in  from  southerly  directions. 

Under  requirements  of  the  river  and  harbor  act  of  August  5, 1886,  a 
plan  and  estimate  for  a  breakwater  from  Mount  Desert  to  Porcupine 
Island  was  submitted  by  the  engineer  officer  in  charge.  (Page  483,  Ee- 
port  of  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11,  1888,  ai>propriated  $50,000 
for  commencing  the  work. 

A  contract  was  therefore  made  with  the  lowest  bidder,  Mr.  Fred  L. 
Andrews  of  Biddeford,  Me.,  for  delivering  stone  in  the  breakwater. 

Previous  to  June  30, 1889,  an  expenditure  of  $992.84  had  been  incurred 
for  necessary  contingencies.  Delivery  of  stone  was  commenced  July  1, 
and  was  continued  in  a  very  unsatisfactory  manner  until  November  5, 
1889. 

On  the  7th  of  November  it  was  ascertained  that  the  contractor,  after 
receiving  his  monthly  payment,  had  left  the  work  and  vicinity,  and 
that  many  accounts  d:ie  from  him  to  various  i)ersons  for  labor,  freight, 
and  stone  remained  unpaid. 

^o  further  work  has  been  done  or  attempted  by  the  contractor,  nor 
have  the  accounts  mentioned  been  paid. 

The  limit  of  time  in  whirrh  work  under  the  contract  should  be  com- 
pleted expired  June  30,  1890.  The  contractor  has  therefore  forfeited 
all  rights  under  liie  contract,  and  has  made  himself  and  bondsmen 
liable  to  forfeiture  of  amount  of  the  bond. 

Amount  of  stone  for  which  payments  have  been  made  is  11,126  tons* 
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Amount  delivered  for  which  uo  payments  have  been  made,  2G7  tons. 
It  is  proposed  to  expend  the  present  balance  in  continuing  the  con- 
stnictioQ  of  the  breakwater. 

Jnlyl,  1689,  amoant  ayailable S4,007. 16 

Jnlj  1, 1889,  amooiit  covered  by  existing  contracts . . . . 45, 000. 00 

49,  007.16 
Jnly  1, 1890,  amount  expended  daring  fiacal  year^  ezclusiye  of  liabilities 

outstanding  Jnly  I,  1889 12,718.94 

Jaly  1, 1890,  balance  available 36,288.22 

Amount  appropriated  by  act  of  September  19, 1890 50,000.00 

AinoaDt  available  for  fiscal  year  ending  Jane  30,  1891 86, 288. 22 

(  Amount  (estimated)  required  for  completion  of  existing;  project 70(j,  000. 00 

<  Sabmitted  in  oompliauoe  with  requirements  of  sections  2  uf  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  4.) 

5.'  Bagaduce  River^  Maine, — ^The  river  and  harbor  act  of  Angnst  5, 
1886,  required  an  examination  or  survey  of  the  Bagaduce  River,  Maine. 

A  report,  with  estimate  of  cost  of  works  considered  uecesFary,  was 
8obuiitted  by  the  engineer  officer  in  charge,  February  2,  1888.  (See 
Report  of  Chief  of  Engineers  for  1888,  page  401.) 

The  project  adopted  for  the  improvement  consists  of  deepening  the 

channel  to  give  a  width  of  100  feet  and  a  low-water  depth  of  G  feet 

•*frora  8outh  Penobscot  to  Bridge's  Point.    This  includes  dredging  and 

removing  rocks.    The  project  also  includes  removing  a  small  amount 

of  rock  in  Johnson's  Narrows. 

By  act  of  August  11, 1888,  Congress  appropriated  $3,000  for  the  im- 
pr(»vement.  As  this  small  sum  could  not  be  judiciously  expended  in  a 
way  to  accomplish  any  beneficial  result,  work  on  the  improvement  has 
been  suspended  to  await  the  further  action  of  Congress. 

Previous  to  June  30, 1889,  an  expenditure  of  $100  from  the  appropria- 
tion was  incurred  in  the  necessary  office  work,  preparing  plans,  esti- 
mates, etc. 

To  efifect  any  valuable  improvement  of  the  channel  all  the  rock  must 
be  first  removed ;  but  little  result  can  come  from  the  removal  of  a  por- 
tion only. 

Jaly  1,1889,  amount  available... ^ $2,900.00 

July  1,  1890,  balance  available 2,900.00 

Aiuoant  appropriated  by  act  of  September  19,  1890 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 6, 900. 00 

!  Amount  (estimated)  requfred  for  completion  of  existing  project . .. 39, 875. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  5.) 

6.  Penobscot  River,  Maine. — ^The  appropriation  for  this  improvement 
is  divided  into  two  parts  by  allotment:  First,  Bangor  to  Crosby's  Nar- 
rows; and,  second,  between  Bncksport  and  Winterport. 

Above  Crosby's  Narrows  the  former  channel  was  too  narrow  to  aff<y*d 
room  to  the  numerous  vessels  and  rafts,  and  between  Bncksport  and 
Winterport  the  channel  was  crooked  and  insufficiently  deep. 

The  projects  of  improvement  consist  in  widening  the  channel  at  Ban- 
gor and  Crosby's  Narrows  by  dredging  and  deepening  the  channel  be- 
low  by  dredging  and  contraction  works. 

Estimated  cost  of  both  projects;  $440;000. 
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Amount  expended  to  Jane  30, 1889 : 

Above  Crosby's  Narrows $34,939.83 

Below  Wiiiterport 821.73 

Total - 35,761.66 

Expended  in  last  fiscal  year: 

Above  Crosby's  Narrows ^ $487.04 

Below  Winterport - 26,355.54 

Total 26,842.58 

As  a  result  the  widening  of  the  channel  at  Bangor  has  been  com- 
pleted and  the  channel  below  Winterport  has  been  dredged  to  a  depth 
of  22  feet  at  low  water  throughout  nearly  the  entire  width. 

Should  the  dredged  channel  prove  permanent  the  expense  of  contrac- 
tion works  included  in  estimate  will  be  avoided. 

Dredging  below  Winterport  under  contract  will  be  completed  in  July. 

Dredging  on  the  shoals  above  Crosby's  Narrows  is  in  progress  Und 
will  probably  be  completed  this  season. 

July  1,  1889,  amount  available $31,238.44 

July  1,  1889,  amount  covered  by  existing  contracts b 18, 000. 00 

49,238.44 
July  1,  1H90,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1869 $21,994.57 

July  1,  1890,  outstanding  liabilities 4,848.01 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 20, 713. 96 

47,556.54 

July  1,1890,  balance  available 1,681.90 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 26,681.90 

i  Amount  (estimated)  required  for  completion  of  existing  project 330,000.00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and' 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  A  6.) 

7.  Belfast  Harbor ,  Maine. — A  project  todeepen  the  water  so  that  ves- 
sels drawing  10  to  12  feet  could'reach  the  wharves  on  the  west  side  was 
adopted  in  1876. 

The  work  was  completed  in  1880,  leaving  a  small  balance  of  funds 
available. 

Under  requirements  of  the  river  and  harbor  act  of  August  11,  1888, 
an  examination  and  survey  of  the  harbor  have  been  made.  The  reports 
of  the  officer  charged  with  the  work  have  been  submitted  and  printed 
in  House  Ex.  Doc.  ]^o.  81,  Fifty-first  Congress,  first  session.  (See  Ap- 
pendix A  22.) 

The  expenditures  of  the  last  fiscal  year  have  been  $800.17. 

The  project  of  improvement  submitted  consists  in  dredging  a  part  of 
the  main  channel  to  give  a  depth  of  15  feet,  and  to  deepen  portions  of 
the  east  and  west  sides  tx>  8  and  13  feet  respectively  at  mean  low  water. 
The  estimated  cost  is  $52,000. 

July  1,  1889,  amount  available $2,786.16 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889 : 800.17 

July  1,  1890,  balance  available 1,985.99 

Amount  appropriated  by  act  of  September  19,  1890 10,000.1)0 

Amoimt  available  for  fiscal  year  ending  June  30, 1891 11  ,.985. 99 
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(  Amount  (esiiiuatect)  required  for  completion  of  existing;  project $42,000«00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1666  and  1U67. 

(See  Appendix  A  7.) 

8.  Camden  Harhor^  Maine. — ^Tliis  harbor  is  situated  od  the  west  side 
of  Penobscot  Bay.  The  harbor  proper  was  so  shallow  that  at  low  water 
vessels  drawing  more  than  6  feet  could  not  reach  the  wharves. 

The  project  for  improvement  consists  in  deepening  the  harbor  to  10 
feet,  and  the  approaches  to  a  depth  of  12  feet  at  mean  low  water. 

At  the  date  of  last  report  the  improvement  had  not  been  commenced 
but  a  contract  had  been  made  for  dredging. 

Work  was  commenced  August  26  and  completed  October  3  as  far  as 
could  be  done  with  available  funds. 

The  expenditures  for  the  last  fiscal  year  have  been  $4,873.81. 

As  a  result  the  channel  on  the  west  side  has  been  deepened  to  10 
feet  at  me<in  low  water  75  feet  wide  for  a  distance  of  1,150  feet,  and  50 
feet  wide  an  additional  distance  of  905  feet. 

This  will  permit  much  larger  vessels  to  reach  the  wharves  adjacent 
to  the  improved  channel. 

July  1,1W9,  amount  availahle |405.14 

July  l,lf)^,  amount  covered  hy  existing  contracts 4,500.00 

4,906.14 
July  1 ,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liahilities 
outsianiliiig  July  1,  iHc^^ 4,873.81 

July  1,  1890,  balance  available 31.33 

Amount  appropriated  by  act  of  September  19,  1890 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,1691 6,031.33 
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Amount  (estimated)  required  for  completion  of  existing  project 49,000.00 

(Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  8.) 

9.  Rockport  Harbor ^  Maine. — ^This  harbor  is  on  the  west  side  of  Penob- 
scot Bay,  about  6^  miles  above  Kockland. 

Tbe  upper  portion  of  the  harbor  was  shallow,  so  that  the  wharves 
could  not  be  reached  at  low  stages  of  tides. 

The  project  for  improvement  consists  in  dredging  the  upper  part  to  a 
depth  of  12  feet  at  mean  low  water. 

The  total  estimated  cost  was  $14,000,  on  the  presumption  that  so 
small  an  anieunt  would  be  appropriated  in  a  single  sum. 

Previous  to  June  30,  1889,  no  work  had  been  commenced,  but  the 
small  amount  of  $178.68  had  been  expended  in  preparatory  work. 

Dredging  under  the  contract  which  was  reported  last  year  was  com- 
pleted in  December.  This  has  resulted  in  deepening  to  grade  a  little 
more  than  two-thirds  of  the  area  included  in  ])roject. 

Amount  expended  in  year  ending  June  30,  1890,  $9,808.13. 

July  1,  1889,  amount  available $821.32 

Joly  I,  1889,  amount  covered  by  existing  contracts.... 9,000.00 

9, 621. 32 
July  If  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
onUtandiug  July  1, 1889 9,808.13 

July  1,  1890,  balance  available 13.19 

Aiiioon t  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30, 1891 5,013. 19 

(See  Appendix  A  9.) 
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10.  Rockland  Earbor,  Maine. — Originally  this  baibor  was  open  to  all 
easterly  winds  and  seas,  so  that  at  such  times  the  anchorage  was  nnsafe 
and  the  seas  often  broke  over  the  wharves. 

The  project  lor  improvement  adopted  in  1881  and  modified  in  1890 
consists  in  the  construction  of  a  breakwater  to  protect  the  anchorage 
and  form 'a  harbor  of  refuge. 

The  entire  estimated  expense  of  the  project  as  modified  is  $712,500. 

Expenditures  to  June  30,  1889,  were  $134,3:^7,67. 

Expenditures  in  last  fiscal  year  were  $18,102.33. 

As  a  result  the  breakwater  has  been  extended  to  the  full  distance  of 
1,900  feet  originally  designed ;  1,235  feet  of  this  length  has  been  raised 
to  high-water  level  with  a  width  of  20  feet  on  top.  The  remaining  part 
next  the  shore  is  12  feet  wide  on  top  and  5  feet  above  mean  low  water. 
This  is  considered  sufficient. 

Parties  interested  in  the  navigation  and  use  of  the  harbor  as  a  refuge 
have  for  some  years  urged  the  necessity  of  extending  the  present  break- 
water rather  than  to  construct  a  second  one  detach^  as  in  the  original 
plan. 

On  the  recommendation  of  the  officer  in  charge  the  question  has 
been  submitted  to  The  Board  of  Engineers,  and  the  recommendation  to 
extend  the  present  breakwater  has  been  approved  by  the  Board  and  by 
the  Secretary  of  War. 

The  plan  as  modified  will  afford  largely  increased  room  for  anchorage 
for  the  numerous  vessels  which  need  the  harbor  as  a  refuge. 

July  1,  1889,  amount  available $2,190.82 

July  1;  1689,  amount  covered  by  existing  contracts 15, 971. 51 

18, 162. 33 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 18,162.33 

Amount  appropriated  by  act  of  September  19,  1890 37,500.00 
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Amount  (estimated)  required  for  completion  of  existing  project 442,500. 00 

Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  10.) 

11.  Kennebec  River,  Maine. — The  navigation  of  the  river  is  much  ob- 
structed by  ledges  of  rock  and  by  shoals. 

The  project  for  improving  the  river  consists  in  removing  the  shoals 
by  contraction  works  and  by  dredging,  and  removing  the  ledges  by 
blasting. 

The  estimated  expense  of  the  entire  improvement  is  $410,500. 

Amount  appropriated  August  11,  1888,  $75,000. 

Amount  expended  to  June  30,  1889,  $0,186.54. 

This  expenditure  was  on  the  contraction  works  at  Hatch's  Bock 
Shoal  near  Richmond,  and  was  not  sufficient  to  produce  any  deepening 
of  the  channel. 

Amount  expended  in  last  fiscal  year,  $50,652.11. 

As  a  result  the  contraction  works  at  Hatch's  Rock  have  been  practi- 
cally completed,  and  a  deepening  of  about  1  foot  in  the  channel  has 
already  resulted,  so  that  the  steamers  running  from  Gardiner  to  Boston 
have  passed  the  shoal  at  low  water  without  difficulty. 

The  contraction  works  at  Beef  Rock  Shoal  are  well  advanced|  but 
no  definite  results  of  deeper  water  are  yet  obtained. 
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The  completion  of  the  project  will  be  a  great  benefit  to  the  large  com- 
merce of  the  river. 

July  I,  1889,  araoant  available / $1,638.40 

July  1,  1889,  amoant  covered  by  existing  contracts 65,175.06 

68^  813. 46 
July  1, 1890,  amoant  expended  during  fiscal  year,  exclusive  of 

liabiJitiesoutRtanding  Jnlvl,  IH89 $40,436.67 

Jaly  1,  1890,  ootstauding  liabilities 10.215.44 

Jnly  1,  1890,  amonnt  covered  by  uncompleted  contracts  made 

daring  the  fiscal  year  ending  June  30,  1890 17, 082. 39 

67,734.50 

Jaly  1, 1890,  balance  available -,..      1,078.96 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amoant  available  for  fiscal  year  end ing  Jane  30,  1891 51, 078. 96 
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Amoant  (estimated)  required  for  completion  of  existing  project 285,500.00 

Submitted  in  compliance  with  reqairemeuts  of  sections  2  of  river  and 
harbor  acts  of  1856  and  1867. 

(See  Appendix  A  11.) 

12.  Harbor  at  Portland^  Maine, — Before  the  adoption  of  the  present 
project  for  improvement  there  was  but  21  feet  of  water  tathe  wharves 
used  by  trans-atlantic  steamers,  and  in  the  npper  part  of  the  harbor 
the  dei)th  at  wharves  in  places  did  not  exceed  12  feet. 

The  project  for  improvement  consists  in  dredging  a  channel  500  feet 
wide  and  29  feet  deep  at  mean  low  water  to  the  lower  wharves  and  to 
deepen  the  channel  to  16  feet  in  front  of  upper  wharves.  The  latter 
part  of  project  was  not  inchnled  in  last  annual  report  and  estitnate. 

Previous  to  June  30,  1889,  there  had  been  expended  the  sum  of 
$07,245.03. 

This  has  resulted  in  a  channel  1,600  feet  long  and  400  feet  wide  along 
the  wharf  front,  connected  with  deep  water  by  a  channel  2,800  feet 
long  and  227  feet  wide,  all  tj)  a  depth  of  29  feet. 

The  heaviest  laden  steamers  can  now  reach  the  wharves  at  the  low- 
est stages  of  the  tide,  but  a  greater  width  is  neoded  for  entire  safety. 

The  expenditures  of  the  last  fiscal  year  have  be^n  for  contingent 
office  work. 

July  1,  1889,  amoant  available $2,754.37 

July  1,  1890,  amonnt  expended  during  fiHcal  year,  ezcluBive  of  liabilities 
outaUnding  July  1,  1889 1,062.60 

July  1,  1890,  balance  available , 1,691.77 

Amonnt  appropriated  by  act  of  September  19,  1^ 40,000.00 

Amoant  available  for  fiscal  year  endincr  Jane  30,  1891 41,691.77 

S  Amonnt  (estimated)  required  for  completion  of  existing  project 30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  nets  of  1866  and  1867. 

(See  Appendix  A  12.) 

13.  Channel  in  Back  Cove,  Porilandj  Maine. — Originally  this  channel 
was  only  navigable  at  high  stages  of  water.  A  low-water  depth  of  8 
to  10  feet  extended  over  about  half  its  length  and  parts  of  the  re- 
mainder had  ^  low- water  depth  not  exceeding  1  foot. 

The  project  for  improvement  adopted  in  1886  consists  in  widening 
and  deepening  the  channel  to  give  a  low- water  depth  of  12  feet  and  a 
wi«lth  of  300  feet  on  the  bottom  for  a  distance  of  about  5,600  feet  fol' 
lowing  the  harbor  commissioners'  line. 
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Amount  expended  to  June  30,  1889,  was  $33,062.10. 

Amouut  expended  in  last  fiscal  year,  $17,912.30. 

As  a  result  the  12-foot  channel  has  been  extended  a  total  length  of 
4,050  feet ;  the  entire  length  has  been  widened  to  90  feet  on  the  bottom, 
and  a  winding  basin  has  been  dredged  400  feet  wide. 

Wark  under  contract  last  reported  was  completed  October  11,  1889, 

The  practicable  channel  thus  far  made  has  resulted  in  bringing  many 
vessels  to  the  upper  wharves,  and  in  greatly  increased  facilities  tor 
business. 

The  amount  available  is  to  be  expended  in  widening  and  extending 
the  channel. 

July  1,1889,  amount  available I $1,843.94 

July  1,  1889,  amount  covered  by  existing  contracts 16,343.96 

18,187.90 
Jaly  1, 1890,  amouut  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18a9 17,912. 30 

July  1,  1890,  balance  available 275.60 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 25,275.60 

C  Amount  (estimated)  required  for  completion  of  existing  project 103,750.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  aud  1867. 

(See  Appendix  A  13.) 

14.  Breakwater  at  mouth  of  8aco  River ,  Maine. — This  breakwater  was 
partially  built  in  1809  to  1873.  In  188:i  it  was  found  necessary  to  com- 
plete the  breakwater  to  the  full  heip:ht  of  15  feet  and  top  width  of  12 
feet,  to  secure  the  object  of  preventing  the  sand  from  drifting  into  the 
channel  and  maintaining  a  bar  at  the  mouth  of  the  Saco  River. 

There  had  been  expended  to  June  30,  1889,  the  sum  of  $27,856.14.      . 

Expended  in  last  fiscal  year,  $10,125.87. 

As  a  result  the  breakwater  has  been  completed  from  its  outer  end,  a 
distance  of  2,100  feet,  and  partially  r*»paired  about  200  feet  further. 

The  breakwater  holds  the  channel  on  one  side  only,  and  breaks  the 
seas,  but  the  repairs  have  not  increased  the  depth  of  water  in  the 
channel. 

To  obtain  deeper  water,  a  jetty  is  required  opposite  the  channel,  as 
mentioned  in  report  for  Saco  River  improvement. 

The  completion  of  the  repairs  will  add  to  the  stability  of  the  break- 
water and  to  the  protection  of  the  channel. 

Jnlyl,  1889,  amount  available $982.86 

July  1,  1889,  amouut  covered  by  existing  contracts 11,161.00 

12. 143. 86 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.1889 |7,280.10 

July  1,  1890,  ontMtanding  liabilities 2,845.77 

July  1,  1890,  amount  covered  by  uncomplcled  contracts  made 

during  the  fiscal  year  endiug  June  30,  1890 4, 700. 00 

11,825.87 

July  1,  1890,  balance  available 317.99 

Amount  appropriated  by  act  of  8eptember.l9,  1890 (*) 

(See  Appendix  A  14.) 

*  The  amount  appropriated  for  this  work  in  act  of  September  19,  1890,  is  inoladed 
in  the  appropriation  for  Saco  River.    See  report  on  Saco  River,  page  23. 
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15.  8aoo  SiveTj  Maine. — The  channel  was  obstructed  by  a  bar  at  the 
mouth,  by  shoals,  and  in  one  place  by  a  ledge,  and  did  not  afford  a  con- 
tiiinoQS  depth  exceeding  3^  feet  at  mean  low  water,  thoagh  much  of  the 
ebannel  is  very  much  deeper. 

The  project  for  improvement  includes  the  works  considered  necessary 
to  secure  and  maintain  a  channel  having  not  less  than  6  feet  depth  at 
mean  low  water  to  the  head  of  tide- water  at  Saco  and  Biddeford. 

Expended  to  Jnne  30, 1889,  $17,513.43. 

Expended  in  last  fiscal  year,  $3,465.56. 

As  a  result  the  ledge  at  Little  Islands  has  been  removed  to  the  depth 
required.  A  long  jetty  and  training- wall  has  been  constructed  above 
the  Little  Islands,  and  part  of  the  wing-dam  and  wall  at  Cow  Island 
has  been  bnilt. 

The  channel  is  improved  in  places  but  no  greater  draught  of  vessels 
can  be  osed  until  the  bar  is  removed  at  the  mouth  of  the  river. 

Work  under  the  contract  reported  last  year  has  not  been  completed 
and  the  limit  of  time  has  been  extended  to  September  1, 1890. 

The  jetty  at  the  bar  is  the  most  important  work  and  it  should  be  com- 
pleted. 

Jaly  1,1889,  amount  available $303.70 

Jaly  1, 1889, amount  covered  by  existing  contracts 4,683.87 

4, 986. 57 
Jaly  1, 1890,  amount  expended  daring  fiscal  year,  exclusive  of 

iiabilitiee  outstanding  July  1,  1889 $3,064.73 

Jaly  1, 1890,  outstanding  liabilities 400.83 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

daring  the  fiscal  year  ending  June  30, 1890 1,521. 01 

4, 9t?6. 57 

Amount  appropriated  by  act  of  September  19,1890* 65,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project  . ..    97,500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A  15.) 

16.  Kennebunk  River^  Maine. — During  the  last  fiscal  year  some  small 
expenses  have  been  incurred  in  making  a  chart  of  the  river  and  ob- 
taining deeds  to  lands  belonging  to  the  United  States. 

Total  expenditure  in  year  $76.62. 

Under  requirements  of  the  river  and  harbor  act  of  August  11, 1888, 
an  examination  of  the  river  was  made  in  December,  1888,  and  in  the 
summer  of  1889  the  old  piers  and  grounds  were  surveyed. 

The  reports  were  print-ed  in  House  Ex.  Doc.  No.  136,  Fifty-first  Con- 
gress, first  session.    (See  Appendix  A  26.) 

The  amonnt  estimated  to  repair  the  piers  and  construct  one  small 
jetty  is  920,000. 

Jaly  1,  1889,  amonnt  available f76.62 

Jnly  If  1890,  amonnt  expended  dnring  fiscal  year,  ezclnsive  of  liabilities 
ooUtaadinn:  Jnly  1,  1889 76. 62 

Amonnt  appropriated  by  act  of  September  19, 1890 20,000. 00 

(See  Appendix  A  16.) 

17.  Torh  Harbor^  Maine. — ^The  project  for  this  improvement,  adopted 
in  1886,  has  for  its  object  the  widening  of  the  channel  in  three  bends 
where  the  low- water  depth  of  10  feet  did  not  exceed  76  feet  wide,  and 
where  the  tidal  currents  are  very  rapid. 

*  Inoladiiy  breakwater  at  the  mouth  of  Saco  Biver* 


M     REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

Part  of  the  material  to  be  removed  is  a  ledge  of  rock  and  the  re- 
mainder is  a  hard  sandy  material,  united  with  small  bowlders,  which  can 
be  dredged. 

Expenditures  to  Jane  30,  1889,  $13,221.83. 

Expended  in  last  fiscal  year,  $3,307.07. 

Various  causes  have  operated  to  delay  the  contractor  upon  this  work, 
which  will,  however,  doubtless  be  completed  the  present  season,  as  far  as 
available  funds  may  permit. 

The  material  removed  in  last  year  has  been  1,210.1  cubic  yards  sand 
and  bowlders  and  214.7  cubic  yards  of  ledge. 

The  completion  of  the  improvement  will  add  to  convenience  and 
safety  of  entering  and  leaving  the  harbor.  * 

Joly  1,  1889,  amount  available |978. 17 

July  1,  1889,  amount  covered  by  existing  contracts 10,800.00 

11,778.17 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1, 1889 $1,050.47 

July  1,  1890.  outstanding  liabilities 2,256.60 

July  if  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 7,965.45 

11,272.62 

July  1,  1890,  balance  available 505.65 

Amount  appropriated  by  act  of  September  19,  1690 10, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30,  1891 10,505.65 

Amount  (estimated)  reqnired  for  completion  of  existing  project 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  A 17.) 

18.  Harbor  at  Portsmouth^  New  Hampshire. — The  project  for  improv- 
ing this  harbor  was  adopted  in  1879,  the  object  beingrto  check  the  strong 
tidal  currents  in  the  harbor,  and  to  give  a  navigable  depth  over  the 
ledge  known  as  Gangway  Rock,  op]>osite  the  navy-yard. 

Expenditures  to  June  30, 1889,  $107,679.14. 

Expended  in  last  fiscal  year,  $2,391.46. 

The  results  are  the  entire  completion  of  the  project,  save  a  part  of 
the  ledge  on  the  point  of  Badger's  Island. 

The  work  under  contract  heretofore  reported  for  removing  Badger's 
Point  ledge  is  not  yet  completed.  The  balance  of  available  funds  is 
sufficient  to  complete  all  that  is  contemplated. 

July  1,1889,  amount  available 1 $809.80 

July  1, 1889,  amount  covered  by  existing  contracts 13,511.06 

14, 320. 86 
Julv  1, 1890,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1889 $2,206.66 

July  1,  1890,  outstanding  liabilities 184.80 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 11,637.96 

14,029.42 

July  1,  1890,  balance  avaUable 291.44 

Amount  appropriated  by  act  of  September  19,  1890 13,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 •••  ..••  ..••••     13, 291. 44 

(See  Appendix  A  18.) 
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19.  Bellamy  River,  New  Hampshire. — This  river  is  a  tidal  braDch  of 
Great  Bay^  which  connects  with  the  Piscataqna  River,  4  miles  above  the 
bridge  at  Portsmouth. 

The  upv>er  part  was  originally  too  shallow  for  navigation  with  any 
vessels  of  greater  draught  than  flat-boats. 

The  improvement  consists  in  dredging  the  shallow  part  of  channel  to 
give  a  mean  low- water  depth  of  5  feet,  or  about  llf  feet  at  high  water, 
which  will  permit  vessels  of  about  500  tons  to  ascend  to  head  of  tide- 
water. 

Amonnt  expended  to  June  30,  1^89,  was  $5,205.^. 

Dredging  under  first  contract  was  commenced  May  1, 1889,  and  was 
eompleted  August  31,  18n9. 

As  a  result  the  channel  has  been  dredged  to  full  width  and  depth  a 
distance  of  4,950  feet.  Large  vessels  can  now  go  nearly  3  miles  up  the 
river. 

The  distance  remaining  to  be  improved  is  ab<iut  1^  miles. 

Estimate  of  funds  submitted  is  for'bompletion  of  project  as  explained. 

Jnly  1, 18(j9, amoant  ayailable ^ $277.92 

Joly  1, 1889,  amonnt  covered  by  existing  contracts 4, 516. 75 

4,794.67 
July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 4,794.67 

Amount  appropriated  by  act  of  September  19,  1890 10,000,00 

!  Amonnt  (estimated)  required  for  completion  of  existing  project 8, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

(See  Appendix  A  19.) 

20.  Cocheco  River^  New  Hampshire. — This  river  may  be  considered  as 
the  headwater  of  the  Piscataqna  River. 

It  was  originally  so  mach  obstrncted  by  a  ledge  of  rock,  bowlders, 
etc.,  as  to  x>crmit  no  navigation  of  a  general  character. 

The  project  which  was  completed  in  1889  gave  a  channel  having  a 
mean  low-water  depth  of  5  feet,  and  a  width  in  the  narrowest  place  of 
40  feet  on  the  bottom  to  the  city  of  Dover. 

Under  provisions  of  section  13  of  the  river  and  harbor  act  of  Angnst 
11, 1888,  a  survey  of  the  river  has  been  made  from  Dover  to  the  con- 
fiaence  with  the  Salmon  Falls  River,  where  the  two  form  the  Piscata- 
qna. 

TheofBcer  in  charge  of  the  snrvey  has  snbmitted  a  project  for  im- 
proving the  river  by  deepening  the  channel  to  7  feet  at  mean  low  water 
and  giving  a  minimum  width  of  50  feet.  The  full  re[>ort  is  given  in 
House  Ex.  Doc.  No.  74,  Fifty-first  Congress,  first  session.  (See  Appen- 
dix A  27.) 

Jnlyl,  1889,  amonnt  available - J290.28 

July  1, 1890,  amonnt  expended  dnring  fiscal  year,  ezclnsive  of  liabilities 
outstanding  July  1,  1889 290.28 

Amonnt  appropriated  by  act  of  September  19,  1890 25, 000. 00 

(  Amount  (estimated)  required  for  completion  of  existing  project 150, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  A  20.) 

21.  Harbor  of  refuge  at  Little  Harbor^  New  Hampshire. — This  is  a 
small  hadbor  at  the  month  of  the  Piseata^ua  River.    It  is  the  broaOL 


26  REPORT   OP   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARBI7. 

month  of  a  small  channel  of  the  river  itself.  There  is  room  for  a  consid- 
erable anchorage,  but  the  water  is  too  shallow  save  for  small  vessels. 
Tiie  ebb  tides  from  the  main  channel  are  so  rapid  that  in  strong  north- 
erly win<1s  it  is  impossible  for  sailing  vessels  to  reach  an  anchorage  in 
the  river. 

The  object  of  the  improvement  ia  to  form  a  refuge  for  coasters  and 
fishing  vessels  in  northeasterly  storms  when  they  can  not  get  into  Ports- 
ntouth  Harbor. 

The  amount  ei;pei)4ed  yppn  the  improvement  to  June  30, 1889,  was 
$21,325.99. 

Amount  expended  in  last  fiscal  year,  $8,674.01. 

As  a  result  the  channel  over  the  bar  has  been  deepened  to  9  feet  at 
mean  low  Water.  100  feet  wide,  and  the  anchorage  has  been  widened  to 
300  feet. 

This  affords  room  for  some  small  vessels,  but  is  too  limited  in  depth 
and  extent  for  a  general  refuge. 

It  is  proposed  to  expend  the  arailable  funds  for  continuing  this  im- 
provement, first,  in  constructing  the  small  breakwaters  at  the  entrance 
to  the  harbor,  and  then  in  widening  and  deepening  the  channel  and 
anchorage. 

July  1,  1889,  amoant  available |i,  16a  13 

July  1,  1889,  amouut  oovered  by  exising  contraots 7,505.88 

8. 674. 01 
Jiilv  1,  1890,  amonnt  expended  during  fiscaryeaf,  exclusive  of  liabilities 
outstanding  July  1,  1889 8,674.01 

Amoui^t  appropriated  by  act  of  September  19,  1890 40,000.00 


1 


Amount  (estimated)  required  for  completion  of  existing  project.. .... ..  165«000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18<)(5  and  1867. 

(See  Appendix  A  21.) 


EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  RIVER  AND  HARBOR  ACT  OP  AUGUST  11,  1888. 

Itappeariiig  from  the  preliminary  examination  made  by  the  local  en- 
gineer that  the  following  localities  are  worthy  of  improvement,  and  the 
public  necessity  therefbr  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lieutenant- 
Colonel  Smith  was  charged  with  and  completed  their  survey,  the  results 
of  which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's  of  the 
Fifty-first  Congress,  first  session. 

1.  Belfast  Harbor^  Maine. — Printed  as  House  Ex.  Doc.  81.  (See  also 
Appendix  A  22.) 

2.  Union  River ^  and  Union  River  Bay,  Maine. — Printed  as  House  Ex. 
Doc  138.    (See  also  Appendix  A  23.} 

3.  8t  Croix  River,  Maine. — Printed  as  House  Ex.  Doc.  89.  (See  also 
Appendix  A  24.) 

4.  Pleasant  River  from  Columbia  Falls  to  its  mouthy  Maine. — Printed 
as  House  Ex.  Doc.  208.     (See  also  Appendix  A  25.) 

5.  Kcnnebunk  River,  Maine. — Printed  as  House  Ex.  Doc  136.  (See 
also  Appendix  A  26.) 

6.  Cocheco  River,  Neto  Hampshire,  from  Dover  to  its  mouth. — ^Printed 
as  House  Ex.  Doc  74.    (See  also  Appendix  A  27.) 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 

OflBcer  in  charge,  Lieut.  Col.  S.  M.  Mansfield,  Corps  of  Engineers. 

1.  Netchuryport  Harbor^  Massachtisetts, — The  object  of  the  improve- 
ment is  to  create  a  channel  through  the  oater  bar  1,000  feet  wide,  and 
with  a  least  depth  of  17  feet  at  mean  low  water,  or  24^  feet  at  mean  high 
water. 

The  project  adopted  in  1880  and  modified  in  1883  is  to  build  two 
converging  rubbie-stone  jetties,  so  located  as  to  give  a  proper  direction 
to  the  current,  and  thereby  produce  and  maintain  the  desired  result. 
The  estimated  cost  of  the  project  was  $375,000. 

The  original  depth  of  water  on  the  bar  was  7  feet  at  mean  low  water. 

To  June  30, 1889,  $211,444.95  had  been  expended,  and  the  north  jetty 
was  2,675  leet  long,  of  which  2,080  feet  were  fully  completed  and  595 
feet  was  a  core  of  stone  built  qp  to  low  water.  The  south  jetty  was 
1,300  feet  long,  of  which  1,077  feet  were  fully  completed  and  223  feet 
built  up  to  low  water. 

The  Plum  Island  Dike  was  817  feet  long,  5^  feet  high  above  mean 
low  water,  except  near  the  center,  where  a  weir  is  left  temporarily  150 
feet  long  and  2  feet  above  mean  low  water. 

The  sand-catcb  in  rear  of  the  south  jetty  was  in  two  branches,  one 
480  feet  long  and  one  572  feet. 

All  these  works  were  in  good  order. 

During  the  fiscal  year  4,814  tons  of  stone  were  deposited  in  the  north 
jetty  at  an  expense  of  $9,484.58.  It  is  now  2,200  feet  long,  fully  com- 
pleted, and  475  feet  additional  length  has  been  partly  completed. 

On  June  30,  lb90,  the  south  jetty,  the  Plum  Island  Dike,  and  the 
sand-catch  remain  in  the  same  condition  as  at  the  date  of  the  last  re- 
port; 

A  survey  of  the  bar  was  made  in  May  and  June,  1890.  It  showed 
thatihe  channel  had  improved  in  width  and  depth  during  the  year. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby  af- 
fording a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach,  and  also 
affording  easy  access  at  high  water  to  the  wharves  at  Kewburyport  for 
vessels  drawing  17  feet,  approximately. 

July  1,IP89,  amount  available $3,722.39 

July  1, 16^,  amoaat  expended  during  fiscal  year,  exolasive  of  liabilitiee 
ootstanding  July  1,1889 2,323.64 

July  1,1890, balance  available 1,398.75 

Amount  appropriated  by  act  of  September  19, 1890 25, 000. 00 

Amount  available  for  fiacal  year  ending  June  30, 1891 26, 398. 75 

(  Amnnn  t  (estimated)  required  for  completion  of  existing  project 117, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1M36  and  1867. 

(See  Appendix  B  1.) 

2.  Merrimcu)  River ^  MassacJ^usetts. — The  object  of  the  improvement  is 
to  straighten,  deepen,  and  widen  the  natural  channel  of  the  river  from 
its  month  to  the  Upper  Falls,  a  distance  of  21^  miles. 

The  channel  originally  was  narrow,  crooked,  and  much  obstructed 
by  ledg:es,  bowlders,  and  shoals ;  and  below  Newburyport  by  ledges, 
cribs,  piers,  and  wrecks. 

At  mean  low  water  vessels  drawing  no*  to  exceed  7  feet  could  cross 
the  bar  and  proceed  about  0  miles  above  Newburyport. 

The  mean  rise  or  fall  of  the  tide  at  the  mouth  of  the  river  is  7J  feet, 
at  Haverhill  Bridge,  4  feet. 
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The  project  originally  adopted  in  1870,  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Falls,  to  remove  Gangway  Rock,  to 
remove  the  wreck  of  the  schooner  Olobe^  and  to  remove  the  "  Boilers.^ 

The  cost  was  estimated  at  $69,025. 

This  project  was  revised  and  extended  in  1874  to  include  the  removal 
of  rooks  at  Deer  Island  and  Eock  Bridges,  and  at  Little  Curriers  Shoal, 
so  that  Uie  channel  should  have  the  following  depths  at  ordinary  high- 
water  stages  of  ihe  river:  From  the  mouth  to  Deer  Island  Bridge  (5 
miles),  16J  feet;  from  Deer  Island  Bridge  to  Haverhill  Bridge  (12J 
miles),  12  feet;  thence  to  the  foot  of  Mitchell's  Falls  (1^  miles),  10  feet ; 
through  Mitchell's  Falls  to  the  head  of  the  Upper  Falls  (2^  miles),  not 
less  than  4^  feet,  with  the  mill  water  at  Lawrence  running.  This  re- 
vised project  was  estimated  to  cost  $147,000. 

The  total  expenditures  to  June  30,  1889,  were  $170,500,  and  the 
river  channel  had  been  improved  in  accordance  with  the  modified 
project,  with  the  exception  of  the  removal  of  the  "  Boilers,"  upon  which 
no  work  has  been  done. 

Ko  operations  were  in  progress  during  the  year,  and  the  improve- 
ment remains  in  good  order. 

To  complete  the  improvement  so  that  the  same  depth  of  water  which 
has  been  obtained  through  Mitchell's  Falls  can  becarfied  to  Lawrence, 
additional  work  will  be  required  at  the  falls  above  Haverhill,  which  is 
estimated  to  cost  $11,000;  and  additional  improvements  could  be  made 
in  the  lower  part  of  the  river,  which  are  estimated  to  cost  $11,500,  or 
a  total  of  $22,500. 

The  improved  channel  is  in  good  order. 

Amount  appropriated  by  act  of  September  19, 1890 IIO^OOQ.OO 

Amonnt  (estimated)  required  for  completion  of  existing  project 1,500.00 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  mm  and  1867. 

(See  Appendix  B  2.) 

3.  Powow  River  J  Massachusetts. — Powow  Eiver  is  a  tributary  of  the 
Merrimac  River,  into  which  it  enters  from  the  north,  about  3^  miles 
above  Newbaryport. 

From  the  mouth,  tide- water  extends  9,600  feet  in  a  narrow,  crooked 
channel,  not  navigable  at  low  water. 

The  project  proposed  for  its  improvement  is  to  dredge  a  channel 
9,G00  feet  long,  60  feet  wide,  and  12  feet  deep  at  mean  high  water,  at 
an  estimated  cost  of  $77,000. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $3,000  for 
this  work,  provided  a  suitable  draw  was  built  in  the  bridge  which  now 
crosses  the  mouth  of  the  river. 

Action  is  in  progress  by  the  town  authorities,  having  in  view  com- 
pliance with  this  proviso. 

No  expenditures  were  made  during  the  year  ending  June  30, 1890, 
and  the  original  condition  of  the  river  is  unaltered. 

July  1,  1889,  amount  available $3,000,00 

July  1,  1890,  balance  available 3,000.00 

Amount  appropriated  by  act  of  September  19,  1890 *5, 000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 8, 000. 00 


\ 


\ 
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Amount  (estimated)  required  for  completion  of  existing:  project 69, 000. 00 

Submitted  in  compliance  \7ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 


RIVER   AND   HARBOR   IMPROVEMENTS.  29 

4.  IpHioich  Rif^er^  Mctssachusetts. — ^Ipswich  River  empties  into  Plum 
Islaud  Soand  aboat  9  miles  south  of  Newburyport^  Mass.  It  is  navi- 
gable from  its  mouth  to  the  wharves  at  Ipswich,  a  distance  of  3  miles. 
Before  improvement,  at  low  water  not  to  exceed  1^  feet  draught  could 
be  carried  in  a  narrow  channel. 

The  mean  rise  or  fall  of  the  tide  is  8.4  feet. 

The  object  of  the  improvement  is  to  widen  and  deepeo  the  natural 
channel  of  the  river. 

The  original  project  was  submitted  in  1875.  It  proposed  a  channel 
60  feet  wide  aud  4  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$25,000. 

The  total  amount  appropriated  for  this  improvement  to  date  is  $5,000. 

The  amount  expended  to  June  30, 1889,  was  $2,532.08.  At  that  date 
a  navigable  channel  existed  at  least  40  feet  wide  and  4  feet  deep  at 
mean  low  water. 

No  expenditures  were  made  during  the  fiscal  year. 

Sealed  proposals  were  invito  by  circular  letter  dated  September  27, 
1889,  for  the  completion  of  the  present  partial  project.  No  bids  were  re- 
ceived in  respoDse. 

Un  April  10, 1890,  bids  were  again  invited  by  circular  letter,  and  two 
pro]>osals  were  received.  Both  were  rejected  as  the  lowest  would  make 
the  improvement  cost  at  least  twice  the  amount  available,  and  no  ad- 
vantage to  commerce  would  result  from  its  partial  completion. 

Tbe  work  of  completing  this  improvemeut,  as  now  proposed,  has  been 
publicly  advertised  tiiree  times  and  it  is  evident  that  the  small  amount 
of  work  to  be  done  in  this  locality,  so  difficult  of  access,  will  cost  more 
than  similar  work  in  more  accessible  places. 

The  condition  of  the  improvement  June  30,  1890,  is  the  same  as  on 
June  30,  1889. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1889,  amount  available |2,467.92 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 5.00 

m  

July  1,  1890,  balance  available 2,462.92 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Submitted  in  compliance  with'  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  B  4.)  ' 

5.  Harbor  of  Eefuge,  Sandy  Bay^  Cape  Ann^  Ma88a>chu8etis, — ^This  bay 
is  situated  at  the  northeastern  extremity  of  Cape  Ann,  Massachusetts. 
It  is  oi)en  to  the  full  effect  of  easterly  and  northeasterly  gales. 

The  proposed  improvement  contemplates  the  construction  of  a 
national  harbor  of  refuge  of  the  first  class.  The  anchorage  covered  by 
the  proposed  breakwater  will  contain  1,377  acres. 

The  estimated  cost  of  the  improvement  is  $5,000,000. 

The  expenditures  to  June  30,  1889,  were  $222,865.26. 

The  condition  of  the  improvement  on  June  30,  1889,  was  as  follows : 

Two  hundred  and  eighty-four  thousand  eight  hundred  and  ninety- 
nine  tons  of  rubble-stone  had  been  deposited,  by  which  2,400  feet  of  the 
substructure  of  the  bresik water  had  been  essentially  completed. 

Operations  were  in  progress  under  a  contract  to  deposit  110,000  tons 
of  rnbble-stone.  During  the  fiscal  year  68,035  tons  were  deposited 
under  the  existing  contract,  and  it  wsKs  satisfactorily  Qompleted  June 
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30, 1890,  after  a  total  of  110,000  toDs  had  been  deposited  in  the  break- 
water, the  substractuie  of  which  is  at  the  date  of  this  report  essentially 
completed  between  cross-rauges  140  and  3,540. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
straction  of  this  harbor  of  refuge  are  increased  safety  to  life  and  prop- 
erty, and  a  consequent  reduction  in  freights  and  insurance. 

July  1,  1889, amQnnt  available $19,933.37 

July  1, 1890,  aQiount  expended  daring  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,1889 |7,657.26 

July  1, 1890,  outstanding  liabilities ■ 41.67 

7,698.93 

July  1,  1890,  balance  available 12,234.44 

Amount  appropriated  by  act  of  September  19,  1890 150, 000. 00 

Amount  available  for  fiscal  year  ending  J nne  30, 1891 162, 234. 44 
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Amount  (estimated)  required  for  completion  of  oxistuig  project 4, 550, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  5.) 

6.  Olouceater  Harbor^  Massachusetts. — ^Gloucester  Harbor  is  an  impor- 
tant center  for  the  fishing  fleet  of  New  England,  about  20  miles  north 
of  Boston.  Its  inner  harbor  was  originally  obstructed  by  sunken  rocks 
and  shoals,  preventing  free  movement  of  vessels,  and  the  approaches  to 
the  wharves  were  shallow,  varying  from  1  to  12  feet.  The  outer  harbor 
was  open  to  all  southerly  winds. 

The  first  project  submitted  in  compliance  with  the  act  of  July  11, 
1870,  proposed  to  clear  the  harbor  of  sunken  rocks  and  to  build  a  stone 
breakwater  from  Eastern  Point  to  Round  Bock  Shoal.  The  operations 
in  execution  of  this  general  project,  under  the  acts  of  July  11, 1870, 
and  June  10, 1872,  have  been  confined  solely  to  the  removal  of  isolated 
sunken  rocks  specially  obstructive  to  the  navigation  of  the  inner  harbor. 

The  act  of  June  10,  1872,  appropriated  (10,000,  which  sum  was  ap- 
plied to  the  removal  of  Clam  Bock,  Pinnacle  Bock,  rock  -off  J.  Friend's 
Wharf,  rock  off  Pew's  Wharf,  and  a  portion  of  Babson's  Ledge. 

The  act  of  August  5,  1886,  appropriated  85,000  for  a  survey  of  the 
harbor  and  for  contiuuing  work  on  Babson's  Ledge. 

The  survey  was  completed  in  December,  1886,  and  a  report  and  gen- 
eral project  based  on  this  survey  was  published  in  the  Beport  of  the 
Chief  of  Engineers  for  1887,  page  500. 

The  revised  project  proposed  to  remove  from  the  inner  harbor  101^ 
cubic  yards  of  rock  known  to  exist,  and  216,000  cubic  yards,  sco^  meas- 
urement, of  material,  at  an  estiniated  cost  of  (65,000 ;  and  to  construct 
the  breakwater  that  extends  from  Eastern  Point  to  Bound  Bock  Shoal, 
recommended  in  the  project  of  1884,  at  an  estimated  cost  of  (752,000. 

The  amount  expended  to  Juue  30, 1889,  was  (24,566.46,  inclusive  of 
outstan<ling  liabilities. 

On  June  30,  1889,  the  condition  of  the  improvement  was  as  follows: 

Clam  Bock,  Pinnacle  Bock,  rock  off  J.  Friend's  Wharf,  and  rock  off 
Pew's  Wharf  had  been  reduced  to  the  level  of  the  surrounding  bottom, 
and  Babson's  Ledge  to  14  feet  at  mean  low  water.  Two  channels  of 
approach  to  the  wharves  in  Harbor  Cov^e  had  been  dredged;  each  was 
40  feet  wide  and  10  feet  deep  at  mean  low  water ;  the  eastern  one  was 
4550  feet  long,  the  western  1,000  feet  long. 

No  opeiutions  were  in  progress  during  the  fiscal  year. 
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The  condition  of  the  improvement  Jnne  30,  1890,  is  the  same  as  on 
June  30, 1889. 

Joiy  1,  1889,  amount  available. - $433.54 

July  1.  1890,  amount  expendeddaring  fiscal  year,  exclosive of  liabilities 
outstanding  July  1, 1889 14.38 

July  1, 1890,  balance  available 419.16 

Amount  appropriated  by  act  of  September  19,  1890 15,000.00. 

Amount  available  for  fiscal  year  ending  Jnne  30,  1891 15, 419. 16 

C  Amount  (estimated)  required  for  completion  of  existing  project 792, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Manchester  Harbor^  Massachtisetts. — Manchester  Harbor  is  situated 
about  5^  miles  northeast  from  the  entrauoe  of  Salem  Harbor,  Masisa- 
chnsetts. 

Its  outer  roadstead  contains  300  acres  approximately,  with  5  fathoms 
of  water.  Its  entrance  channel  is  100  feet  wide  and  6^  feet  deep  at 
mean  low  water  up  to  Proctor's. Point ;  it  then  shoals  rapidly  to  a  depth 
ol'lj  feet  at  the  "Narrows,''  1,400  feet  from  Proctor's  Point,  and  for  a 
further  distance  of  2,500  feet  to  the  town  wharves  no  low-water  chan- 
nel exists. 

The  project  for  its  improvement  is  based  on  the  survey  provided  for 
in  the  act  of  August  5, 1386.  It  pro))08es  to  dredge  a  channel  from 
Proctor's  Point  to  the. town  wharves  4,000  feet  long,  60  feet  wide,  and 
4  feel  deep  at  mean  low  water,  at  an  estimated  cost  of  $14,300. 

The  act  of  August  11, 1888,  appropriated  $2,500  for  this  work.  It 
was  proposed  to  expend  this  amount  in  partial  execution  of  the  project 
in  the  removal  of  a  ledge  near  Proctor's  Point,  but  after  proposals  had 
been  advertised  for  and  opened  November  2, 1888,  it  was  decided  to 
retain  the  amount  available  in  the  Treasury  until  further  funds  were 
provided. 

July  1,1889,  amount  available ti^,396.93 

Jnly  ly  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
OQtotanding  July  1,  1889 6.00 

July  1,  1890,  balance  available 2,390.93 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891    7,390.93 

5  Amount  (estimated)  required  for  completion  of  existing  project 6, 800. 00 
Submitted  in  compliance  with  leqnirements  of  sections  ^  of  river -and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  B  7.) 

8:  Lynn  Harbor j  Massachusetts, — ^The  object  of  this  improvement  is  to 
obtain  a  more  direct,  wider,  and  deeper  channel  of  approach  to  the  city 
wharves.  The  original  channels  were  narrow  and  crooked  and  had 
bat  6  feet  depth  at  mean  low  water,  and  the  greater  part  of  the  harbor 
was  bare  at  low  water. 

The  project  was  adopted  in  1884.  It  proposed  a  channel  200  feet 
wide  and  lOi  feet  deep  at  mean  low  water  through  the  outer  and  inner 
bars.  The  outer  channel  is  3,610  feet  long;  the  inner  one  6,450  feet. 
It  is  supposed  that  the  inner  channel  will  need  occasional  dredging. 
To  aid  in  keeping  the  outer  channel  open  a  training- wall  is  proposed, 
if  experience  shall  show  it  to  be  necessary. 

On  September  24, 1888,  it  was  proposed  to  extend  the  inner  channel 
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400  feet  wlthiu  the  harbor  liue^  and  to  excavate  at  it8  inner  end  an  an- 
chorage basin  500  by  300  feet  m  area,  10  feet  deep  at  mean  low  Vater, 
at  An  estimated  cost  of  ^25,000* 

The  cost  of  the  original  project  was  estimated  to  be  $167,000. 

The  total  expenditures  to  June  30,  1889,  were  $66,015.02,  of  which 
$66,000  had  been  expended  on  the  original  project. 

The  condition  of  the  improvement  on  June  30, 1889,  was  as  follows : 

The  outer  channel  had  been  completed ;  the  inner  channel  was  of  full 
length  and  depth,  but  only  150  feet  wide.  A  contract  was  in  force  to 
dtedge  28,000  cttblc  yards  of  material. 

The  appropriation  of  1888  could  be  expended  at  the  discretion  of  the 
Secretary  of  War  in  continuing  the  improvement,  or  part  in  the  west- 
ern channel  or  in  the  anchorage  basin.  A  survey  made  early  in  the 
fiscal  year  showed  that  no  part  of  the  balance  on  hand  could  be  ex- 
pended to  advantage  in  the  western  channel,  and  the  funds  available 
were  expended  under  the  existing  contract  in  dredging  from  the  anchor- 
age basin  25,571  cubic  yards  at  a  cost  of  $9,399.40. 

The  condition  of  the  improvement  on  June  30,  1890,  is  as  follows: 

The  outer  channel  is  3,610  feet  long,  200  feet  wide,  10  feet  deep  at  mean 
low  water ;  the  inner  channel  is  6,450  feet  long,  150  feet  wide,  10  feet 
deep ;  the  anchorage  basin  is  125  feet  wide,  500  feet  long,  10  feet  deep, 
connected  with  the  inner  channel  by  a  cut  400  feet  long,  100  feet  wide, 
10  feet  deep,    l^othing  has  been  done  on  the  training- wall. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1889,  amount  available .* |1, 635.58 

July  1,  1890,  amonfit  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,  1889 1,050.90 

July  1,  1890,  balance  available 584.68 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 584. 68 
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Amount  (estimated)  required  for  completion  of  existing  project 76, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  8.) 

9.  Winthrop  Harbor j  MasstwhusetU, — ^Winthrop  Harbor  is  situated  in 
the  northeastern  part  of  Boston  Harbor.  It  contains  350  acres^  ap- 
proximately, all  of  which  is  essentially  dry  at  low  tide.  The  mean 
range  of  tides  is  9.4  feet. 

The  original  project  for  its  improvement  was  based  on  the  survey  pro- 
vided for  in  the  act  of  August  5, 1886.  It  proposed  to  dredge  a  straight 
channel,  3,900  feet  long,  50  feet  wide^  6  feet  deep  at  mean  low  water, 
from  the  "  Back^'  channel  of  Boston  Haibor  to  Eice's  Wharf. , 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $1,000  for 
this  harbor.  This  sum  was  insufficient  to  commence  any  operations  that 
would  be  of  benefit  tocommerce,  and  it  has  been  retained  in  the  Treasury. 

No  operations  have  been  in  progress  or  expenditures  made  during 
the  fiscal  year  ending  June  30,  1890. 

The  original  condition  of  the  harbor  is  unchanged. 

Julyl,  1889,  amount  available $1,000.00 

July  1,  1890,  balance  available 1,000.00 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  »vai;^bliO  fyr  fiscal  year  ending  June  30, 1891  ,  - -.---»--      6, 000. 00 
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(  Amount  (eetitnat«<1 )  required  far  coiupletioii  of  oxistinn;  project ^11, 600. 00 

<  SubQiitted  lu  conipliauce  with  recj^uiremoots  of  sectious  2  of  river  and 
f     harbor  aeU  of  ld66  and  1867. 

(See  Appendix  6  9.) 

10.  Boston  Harbor,  MasHochusetts, — ^The  object  of  this  improvemeDt  is, 
first,  to  preserve  the  harbor  by  protectiug  the  islands  aiul  headlands; 
and,  second,  to  improve  it  by  widening,  straigbteniug,  and  deepening 
the  channels. 

The  projects  adopted  for  this  purpose  since  18BG  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  (States  commis- 
sioners, whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea-walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  (channels,  control  the  tidal  scour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads.  Such 
have  lx*en  built  or  repainul  at  Point  Allerton  and  the  islands  of  Great 
Brewster, Lovells,  Gallop's,  Long,  Deer,  Kainsford,  George's,  and  Oastle. 

The  works  of  improvement  have  been  by  dredging  and  blasting,  by 
which  means  many  dangerous  rocks  and  shoals  have  been  removed  and 
the  main  ship  channel  enlarged  from  100  feet  wide  and  18  feet  deep  at 
mean  low  water  so  that  it  is  now  at  least  HOO  feet  wide  and  23  leetdeep 
at  mean  low  water. 

The  following  tributary  channels  have  also  been  im[)roved : 

1.  Charles  River. — The  natural  channel  of  this  river  has  been  widened, ' 
straightened,  and  deei)ened,  so  that  from  its  mouth  up  to  Western  Ave- 
nue bridge,  a  distance  ot  4^  miles,  the  channel  has  a  width  of  200  feet 
and  a  depth  of  7  feet  at  mean  low  water;  thence  to  Arsenal  H tree t 
Bridge,  2.^  miles,  the  channel  has  a  le<ist  width  of  80  feet  and  a  least 
deptii  of  6  feet. 

2.  Fort  Point  ChanneL — This  important  branch  of  the  main  ship- 
channel  originally  had  a  least  depth  of  12  feet  at  its  entraiiCe,  and  the 
channel  was  narrow  and  crooked.  It  has  been  widened  to  175  feet  and 
deepened  to  23  feet  at  mean  ^ow  water  from  its  mouth  to  Congress 
Street  Bridge,  a  distance  of  1,000  feet. 

3.  llimjham  Harbor, — (See  separate  report ) 

4.  ^antiiHket  Beach  Channel. — The  t)roiect  adopted  in  1880  was  to 
widen  and  deei)en  the  channel  so  that  it  would  be  at  least  100  feet  wide 
and  9^  feet  deep  at  mean  low  water.  The  project  was  completed  in  1881 
and  1^83. 

5.  Channel  between  A'u'«  Mate  and  Long  /ii^a/id.— This  channel  had 
originally  4.^  feet  depth  at  mean  low  water.  A  cut  has  been  made 
through  the  bar,  200  feet  wide,  550  feet  long,  and  12  feet  deep  at  mean 
low  watrr. 

G.  Ih'oad  JSound. — xVn  obstruction  called  "  Barrel  liock  "  was  removed 
in  184;o. 

The  total  expenditures  to  .June  30,  1880,  were  $1,731,050.28. 

During  the  fiscal  year  ending  Juno  30,  1800,  the  extension  of  the  sea- 
wall protecting  Gallop's  Island  was  completed  ;  extensive  repairs  were 
made  to  the  middle  and  north  head  sea  walls  at  Deer  Island ;  5,042 
cubic  yards  of  material  were  dredged  from  the  u|»[)er  middle  ;  111  cubic 
yanis  of  ledge  were  removed  fn)?n  the  Upper  Middle  ;  0,025  cubic  yards 
of  material  were  dredged  from  the  channel  leading  to  Nautasket  Beach  ; 
a  detailed  survey  of  the  west  end  of  Brewster  S[ut  was  made;  and  sur- 
veys, examinations,  etc.,  were  made  for  the  Harbor  Line  lU)ard. 

At  the  date  of  this  report  the  several  works  of  preservation  are  in  fair 
order;  the  main  ship  channel  is  23  feet  deep  at  mean  low  water,  1,100 
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feet  wide  west  of  tbe  Upper  Middle,  750  feet  wide  at  the  Upper  Middle, 
1,000  feet  wide  at  the  Lower  Middle,  625  feet  wide  at  the  Narrows,  and 
475  feet  wide  opposite  the  w^est  end  of  Brewster  Spit 

Tbe  subsidiary  chauuels  are  in  the  same  condition  as  at  the  date  of 
the  last  report,  with  the  exce])tion  of  the  one  leading  to  Nautasket  Beach, 
w^bich  baa  been  widened  to  250  feet  at  the  tarn  opposite  the  Dotphin. 

'July  1, 1889,  amount  available $42,501.02 

J4ilv  1, 1890,  auioiiDt  expended  during  fiscal  Tear,  exclusive  of 

liabilities  outstanding  July  1,1889 |14,753.18 

July  1,  1890,  outstanding  liabilities 2,2S0.32 

17.033.50 

July  1,1890,  balance  available 25,467.52 

Amount  appropriated  by  act  of  September  19, 1^0-. 145,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 170,467.52 

C  Amount  (estimated)  required  for  completion  of  existing  project 395, 000. 00 

V  Snhmittcd  in  compliance  with  requiremeuts  of  sections  2 of  river  and 
•    (      barbor  acts  of  1866  and  1867. 

(See  Api»endix  B  10.) 

11.  Hingham  H arbor ^  Massachusetts, — ^The  object  of  the  work  Is  to 
widen  and  deepen  tbe  natnral  channel,  which  was  30  feet  wide  and  4  feet 
dcei),  so  that  it  will  be  100  feet  wide  and  10  feet  deep  at  mean  low  water. 

Tbe  project  was  originally  i)ropo8ed  in  1874  and  was  modified  in  1885. 
Tbe  original  project  was  estimated  to  cost  $11,(K)0.  The  project  of  1885 
was  to  cost  an  additional  sum  of  $18,750. 

The  amount  expended  to  June  30,  1889,  was  $16,142.68.  The  condi- 
tion of  tbe  improvement  on  tfhat  date  was  as  follows :     • 

Tbe  ebanuel  was  100  feet  wide  and  8  feet  deep  throughout,  and  at  the 
ledge  where  operations  have  been  in  progress  under  the  modified  pro- 
jeri  tbe  clumnel  was  10  feet  deep  at  mean  low  water  in  a  cut  through 
tbe  Icilge  50  feet  wide. 

At  tbe  commencement  of  the  fiscal  year  operations  were  in  progress 
under  a  (jontract  to  remove  200  cubic  yards  of  ledge  from  the  channel. 
During  tbe  fiscal  year  93  cubic  yards  were  removed  under  this  contract 
(a  total  of  173  yards)  at  a  total  cost  of  $4,852.31,  and  at  the  date  of  this 
report  tbe  improved  channel  through  the  ledge  is  100  feet  wide,  10  feet 
deep  at  mean  U)w  water,  and  the  remainderof  its  length  but  8  feet  deep. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  1,  1880,  amount  available $702.32 

Jutv  1, 1HU(^  amount  expended  during  6Hcal  year,  excluRive  of  liabilities 
oiitstauiliug  July  1,1889 I 697.31 

July  1 ,  1890,  balanco  available 5. 01 

Amount  appropriated  by  act  of  September  19,1890 5,000.00 

Amount  available  for  liscal  year  ending  June  30, 1891 •.       5,005.01 

(  Amount  (ej^timated)  required  for  completion  of  existing  project 3,000.00 

<  Submitted  in  compliance  with  requirements  of  sections 2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  B  11.) 

12.  Scituate  Harbor^  Ma^ssachuseits, — This  harbor  is  on  the  west  shore 
of  Massachusetts  Bay,  about  14  miles  south  of  Boston  Light. 

Tbe  object  of  tbe  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  from  the  eastward  which  are  too  far  south  of 
their  true  course  to  clear  the  dangerous  ledges  near  Minot's  liedge  Light. 
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Originally  the  harbor  had  a  low-water  area  of  about  57  acres,  more 
than  6  acres  of  which  Had  a  depth  of  at  least  3  feet  at  meaa  low  water. 
It  was  entirely  open  to  the  action  of  easterly  gales,  and  its  entrance  was 
obstracted  by  sunkea  bowlders. 

The^ project  adopted  in  1880  is  to  baild  two  breakwaters — one  from 
**  Cedar  Point "  on  the  north  side  of  the  entrance,  and  the  other  from 
the  ^^  First  Glifif"  on  the  south  side — and  to  dredge  the  area  inclose«l 
and  in  front  of  the  entrance.  The  estimated  cost  of  the  improvement 
is  $290,000. 

The  expenditures  to  June  30,  1889,  were  $47,546.08. 

The  condition  of  the  improvement  June  30,  1889,  was  as  follows : 

The  north  breakwater  was  essentially  completed.  Nothing  had  been 
done  on  the  south  breakwater.  The  entrance  channel  was  1,G00  feet 
long,  100  feet  wide,  and  5  feet  deep  at  mean  low  water.  The  auchora«^e 
basin  was  350  by  450  feet  in  area,  7  feet  deep  at  mean  low  water. 

A  contract  was  in  force  on  July  1,  1889,  to  dredge  9,000  cubic  yards 
from  a  channel  leading  from  the  anchorage  basin  to  the  town  wharves 
2,100  feet  long,  25  feet  wide,  and  1  foot  deep  at  mean  low  water. 

During  the  year  8,38(>  cubic  yards  were  dredged  under  this  contract 
at  an  expense  of  $4,124.12,  and  at  the  date  of  this  report  a  navigable 
channel  connects  the  anchorage  basin  with  the  town  wharves  2,i00 
feet  long,  25  feet  wide,  1  foot  deep  at  mean  low  water. 

The  condition  of  the  breakwaters,  the  entrance  channel,  and  the 
anchorage  basin  are  the  same  as  on  June  30, 1889. 

The  prospective  benefits  to  commerce  by  the  completion  of  this  im- 
provement are  the  creation  of  an  additional  harbor  of  refuge  on  this 
much  frequented  dangerous  coast. 

July  1,  188d,  amount  available $903.92 

Jaly  1,  1890,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
oatotanding  July  1,  18d9 74.12 

July  1,  1890,  balance  available 829.  ho 

Amountappropriatedby  act  of  September  19, 1890 10,000.0) 

Amount  available  for  fiscal  year  ending  June  30, 1891 10, 829.  80 
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Amount  (estimated)  required  for  completion  of  existing  project 227,  &U0. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  I8t)6  and  1807. 

(See  Appendix  B  12.) 

13.  Plymouth  Harbor j  Massachusetts, — Plymouth  Harbor  is  30  miles 
south  of  Boston. 

The  object  of  it-s  improvement  is  to  perpetuate  the  harbor  by  the 
preservation  of  Long  Beach,  which  forms  it;  and  to  deepen  and  widen 
(he  channels  of  approach  to  an  enlarged  anchorage  basin  in  front  of 
the  town  wharves. 

The  various  devices  employed  for  the  preservation  of  Long  Beach  are 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  the  vear 
1877. 

The  original  project  for  improvement  was  adopted  in  1875  and  modi- 
fied in  1877  and  1884.  The  modified  project  proposed  an  improved  chan- 
nel 3,286  feet  long,  150  feet  wide,  an<l  9  leet  deep  at  mean  low  water. 

The  expenditures  to  June  30, 1889,  were,  for  beach  protection,  $73,- 
031.73;  for  dredging,  $42,271.02;  total,  $115,302.75. 

At  that  date  the  cbanuel  was  115  feet  wide,  9  feet  deep  at  mean  low 
water ;  the  basin  was  800  feet  long,  9  feet  deep  for  90  feet  of  its  width 
nearest  the  town  wharves^  and  averaged  5  feet  deep  for  the  remainder 
of  its  width. 


36  REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

On  Jane  30, 1889,  a  contract  was  io  force  to  dredge  13,000  cubic  yards 
from  the  basiii.  Duriug  tbe  year  13,000  cubic  yards  were  dredged  under 
this  contract,  at  a  co^t  of  $5,l(i9.57,  from  the  basin,  and  at  the  date  tt 
this  report  the  basin  is  800  feet  long,  averages  150  feet  wide,  9  feet  deep 
at  mean  low  water.  ^ 

The  improved  channel  and  the  condition  of  Long  Beach  are  the  same 
as  at  the  date  of  the  last  report. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  l,1889,amount  available $1,613.50 

July  1, 1690,  amount  expended  during;  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 285.82 

July  1, 1890,  balance  available 1,:)27.68 

Amount  appropriated  by  act  o€  September  19,1890 8,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 9, 327. 68 
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Amount  (estimated)  required  for  completion  of  existing  project 9, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aote  of  1866  and  1867. 

(See  Appendix  B  13.) 

14.  Wellfleet  Harbor^  Massa^^husetts, — Wellfleet  Harbor  is  12  miles 
southeast  of  Provincetown,  on  Gape  Cod  Bay. 

The  object  of  its  improvement  is  to  provide  a  navigable  channel  from 
the  inner  anchorage,  the  "  Deep  Hole,''  to  the  town  wharves. 

The  project  originally  proposed  in  1871  was  to  dredge  two  channels 
of  approach  to  the  town  wharves  and  to  remove  several  dangerous 
sunken  rocks. 

The  ren)oval  of  the  sunken  rocks  was  effected  by  an  appropriation 
provided  by  the  act  of  June  10, 1872. 

The  present  project  is  to  dredge  a  channel  from  the  *^Deep  Hole"  to 
the  town  wharves  4,200  feet  long,  100  feet  wide,  and  6  feet  deep  at  mean 
low  water. 

The  expenditures  to  June  30, 1889,  were  (5,043.54.  The  condition  of 
the  improvement  at  that  date  was  as  follows :  204  cubic  yards  of  sunken 
rocks  had  been  removed  from  the  harbor,  and  no  low- water  channel  ex- 
isted to  the  town  wharves. 

On  June  30,  1889,  a  contract  was  in  force  to  dredge  a  channel  2,500 
feet  long,  25  feet  wide,  and  4  feet  deep  at  mean  low  water  from  the 
"  Deep  Hole''  to  the  town  wharves. 

During  the  fiscal  year  16,984  cubic  yards  were  dredged  under  this 
contract,  at  an  expense  of  $6,296.25,  and  at  the  date  of  this  report  a 
channel  25  feet  wide  and  4  feet  deep  extends  from  the  ^^  Deep  Hole  "  to 
the  town  wharves. 

July  1,  188i»,  amount  available $746.46 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiee 
ouUtanding  July  1,  1889 86.25 

July  1,  1890,  balance  available 660.21 

Amount  appropriated  by  act  of  September  19,  1890 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 4,660.21 


1 


Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Submittedin  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 

(See  Appendix  B  14.) 

1 5.  Provincetown  Harbor  ^Massachusetts. — Provincetown  Harbor  is  situ- 
ated at  the  extremity  of  Uape  Cod^  about  40  miles  southeast  ttoja  BQ3toii 
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Li{;bt.  It  is  one  of  tlie  most  valuable  harbors  of  refuge  on  the  Atlantic 
coast.  The  entire  commerce  of  New  England  and  a  very  large  local 
fishing  interest  ar^  directly  benefited  by  its  maintenance,  which  de- 
pends entirely  on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  bailding  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  beach  grass  to  repair  and  prevent 
storm  damages  to  the  beaches. 

From  the  nature  of  the  work  itcanat  notimebe  considered  completed. 
A  special  dike  across  House  Point  Island  Flats,  to  be  builtcontingently, 
was  recommended  in  the  annual  report  for  1880. 

A  plan  of  the  harbor  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1886.  -        ^      * 

The  amount  expended  to  June  30,  1889,  was  $141,043.27,  and  on  that 
date  the  several  works  of  preservation  were  in  good  order. 

During  the  fiscal  year  the  "leveling  up"  and  backing  of  the  Long 
Point  breakwat4*r  were  completed;  a  total  of  1,188  tons  of  stone  and 
150  cords  of  brush  were  added  to  the  breakwater.  Some  minor  repairs 
and  extensions  of  the  sand-catches  near  Abel  Hill  Dike  were  made. 

The  amount  expended  during  the  year  was  $3,010.39. 

At  the  date  of  this  report  all  the  works  of  preservation  are  in  good 
Older,  but  the  central  part  of  Long  Point  needs  a  new  bulkhead  2,000 
feet  long,  to  cost  $6,000. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

July  1, 18J^,  anionnt  available $3,991.47 

Jnly  1,  1890,  amount  expeuded  duriug  fiscal  vear.  exclusive  of  liabilities 
outstanding  July  1.1889 G7().69 
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Julyl,  1890,  balance  available 3,414.78 

Amount  appropriated  by  act  of  September  19,  1890 7, 500.  UO 

Amount  available  for  fiscal  year  ending  June  30,  1891 10,914.78 

(See  Appendix  B  15.) 

16.  Removal  of  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— The  wreck  of  the  schooner  Anna  A,  Holt4>n  in  Proviucetx)wn 
Harbor,  Massachnsetts,  and  the  wreck  of  the  schooner  Jo/tni:/.  Sanford 
in  Newburyi)ort  Harbor,  Massachnsetts,  were  examined,  advertised, and 
removed  by  contract,  in  accordance  with  the  act  of  1880. 

The  cost  of  removal  was  $2,007.84,  and  nothing  of  value  was  saved. 

Amonnt  allotted  July  12^  1889,  |1,000;  amount  allotted  November  6, 1889, 
•$3,000 $4,000.00 

July  1,  1890,  nmount  expended  during  fiscil  year,  exclusive  of 
liabilities  outstanding  July  1,  1889 $2,007.84 

Depost  ted  to  credit  of  IJu  iteil  States  Treasurer 1, 99*2. 16 

4, 000. 00 

(See  Appendix  B  16.) 

EXAMINATIONS  AND  SURVEYS  F^R  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  KIVER  AND  HARBOR  ACT  OP  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  foUowin*?  localities  are  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  trom  the  facts  and  rea- 
sons reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lieu- 
tenant Colonel  Mansfield  was  charged  with  and  completed  their  sur- 
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vey,  the  results  of  which  were  transmitted  to  Congress  and  printed  ia 
Ex.  Doc's  of  the  Fifty-first  Congress,  first  session. 

1.  Crane  and  Waters  Rivers  of  Essex  Branchy  Massachusets. — Printed 
as  House  Ex.  Doc.  23.    (See  also  Appendix  B  17.) 

2.  Weymouth  (Fore)  River,  Massachusetts. — Printed  as  House  Sx.  Doc. 
2G.    (See  also  Appendix  B  18.) 

3.  Beve^-ly  Harbor^  Massachusetts. — Printed  as  House  Ex.  Doc  27. 
(See  also  Appendix  B  19.) 

4.  Salem  Harbor j  including  South  River,  Massachusetts.-j-Vnnted  as 
House  Exr  Doc.  28.    (See  also  Appendix  B  20.) 

IMPROVEMENT  OP  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

OflBcer  in  charge,  Maj.  W.  R.  Li  veriuore,  Corps  of  Engineers ;  Division 
Engineer,  Col.  U.  L.  Abbot,  Corps  of  Engineers. 

1.  Harbor  of  Refuge  at  Hyannis,  Massachusetts^ — This  harbor,  before 
improvement,  was  an  open  roadstead  exposed  to  southerly  stormd.  In 
the  years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was 
constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15^  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and  the 
size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuf- 
ficient for  many  vessels  4**at  seek  the  harbor  for  refuge,  the  present 
project  for  the  improvement  of  the  harbor  contemplates  dredging  the 
area  protected  by  the  breakwater  to  a  depth  of  15^  feet  at  mean  low 
.water. 

The  amount  expended  on  this  work  up  to  June  30, 1889,  was  $129,- 
395.81.  The  breakwater  had  been  completed  according  to  the  original 
project  and  subsequent  plans  for  strengthening  it,  and  the  15^-foot 
anchorage  area  had  been  increased  by  about  6-i%  acres. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
account  of  the  exposed  position  of  the  dumping  ground  it  has  not  been 
the  practice  to  attempt  any  work  of  dredging  in  this  harbor  except  dur- 
ing the  summer  season.  During  the  summer  of  1889  no  plant  could  be 
obtained  for  this  work  ;  the  work,  however,  is  now  in  progress  with 
plant  owned  by  the  Government. 

The  amount  expended  during  the  Isist  fiiscal  year  including  liabilities 
outstanding  June  30,  1890,  was  $12,045.77,  and  the  result  was  the  com- 
mencement of  the  work  of  dredging  in  the  15^-foot  anchorage  area  pro- 
tecte<l  by  the  breakwater,  and  the  purchase  of  dredging  plant  to  the 
value  of  $9,937.30. 

July  I,  1889,  amount  available $13,961.77 

Julv  1,  1B90,  amount  expended  during  fiscal  year,  exclusivn  of 

liabilities  ontstandiug  July  1,  18H9 \ |10,439.82 

Julv  1,  1890,  ontstandiug  liabilities 1,605.95 

12.045.77 

July  1,1890,  balance  available 1,916.00 

Amount  appropriated  by  act  of  September  19,  1890 8.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 9,916,00 


(An 
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Amount  (estimated)  required  for  completion  of  existing  project 17,662.00 

Submitted  in  compliance  with  requiiumeuts  of  Hectious  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  C  1.) 
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2.  Harbor  of  Refuge  at  Nantucleiy  Alassachusetts. — This  harbor  is  the 
only  one  between  the  harbors  of  Martha's  Vineyard  (Vineyard  Haven 
and  Edgartowq)  and  Provincetown,  a  distance  of  about  100  miles,  ex- 
cept the  small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound. 
It  has  deep  water  inside,  and  the  object  of  iujprovement  is  to  make  it  a 
harbor  of  refuge  for  vessels  plying  between  ports  north  and  south  of 
Cape  Cod. 

Before  the  commencement  of  the  present  work  there  was  a  shoal  about 
IJ  miles  in  width  outside  the  entrance,  through  whicli  the  channel  or 
line  of  best  water  was  only  about  6  feet  deep,  and  very  crooked  and 
subject  to  change^  in  location. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone, 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for 
the  purpose  of  concentrating  the  strength  of  the  tidal  currents  and  ex* 
cAvating  a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where 
the  full  depth  required  will  not  be  reached  by  this  means  to  complete 
the  work  by  dredging. 

The  amount  ex)>endedon  this  project  up  to  the  close  of  the  fiscal  year 
emiing  June  30,  1889,  was  $141,803.77«  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,955  feet  from  the  shore,  and  the  east 
jetty  to  a  distance  of  400  feet  from  its  initial  point  on  shore,  which  is 
the  outer  end  of  the  middle  of  the  three  northwest  spurs  built  on  Coatue 
Beach  some  years  ago,  and  the  foundation  was  laid  and  the  jetty  par- 
tially completed  for  an  additional  distanceof  200  feet. 

The  construction  of  the  east  jetty  was  continued  during  the  year,  and 
6,885  tons  of  stone  were  placed  in  the  work. 

The  amount  expended  during  the  last  ttscal  year,  including  outstand- 
ing liabilities  to  June  30,  1890,  was  $S,147.53,  and  the  result,  was  the 
completion  of  the  eastern  jetty  to  a  distance  of  834  feet  from  the  initial 
point  on  shore,  and  its  partial  construction  for  an  additional  distance  of 
191  feet,  and  the  purchase  of  plant  to  the  value  of  $3,045.99. 

The  cost  of  constructing  this  jetty  has  been  more  than  doubled,  from 
the  fact  that  the  appropriations  have  been  so  small  that  only  short  sec- 
tions could  be  built  each  year.  The  currents  wash  away  the  sand 
around  the  head  of  the  jetty,  so  that  it  becomes  necessary  to  lay  the 
foundation  in  12  or  14  feet  of  water  instead  of  4  or  5  feet. 

July  1,  1889,  auiOHDt  available $3,196.23 

Joly  1,  1890,  ainonnt  expeDded  <lnrinjr  fiacal  year,  excluHive 

of  liabintiesoutstandiDg  July  I,  1^89 $2,664.42 

July  1,  1690,  outBtandiog  liabilities 483.  U 

3, 147. 53 

July  1,  1890,  balance  available 48.70 

Amount  appropriated  by  act  of  Septeiiibor  19,  IHUU 25, 000. 00 

Amount  available  for  fiscal  yearending  Jnue  30,  1891 25,048.70 

(  Amount  (estimated)  required  for  completion  of  existiuj:;  praject 205,000.00 

<  Submitted  in  compliance  with  requiremouts  of  sections  i  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  2.) 

3.  Harbor  at  Vineyard  Haven,  Massachusetts, — The  plan  of  improve- 
ment contemplates  the  protection  of  the  points  of  land  at  the  entrance 
to  the  harbor  known  as  East  Chop  and  West  Chop,  by  the  construction 
of  jetties  and  other  works  along  the  shore  to  stop  the  wearing  away  of 
the  ebop8  by  the  action  of  the  storm  waves. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
.  year  ending    June  30,    1889,   including   outstanding   liabilities,    was 
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$3,022.72,  and  the  result?  was  tbe  tcmpornry  wlmrf  at  West  Chop,  for 
the  landing  of  material  for  the  experimental  jetties,  was  partially  built, 
and  253  tons  of  stone  were  placed  in  two  of  the  jetties. 

At  the  hejrinninp:  of  the  last  fiscal  year  work  was  in  progress  on  a 
temporary  wharf  at  West  Chop,  on  which  the  material  for  the  experi- 
mental jetties  was  to  be  landed.  This  wharf  and  three  jetties  have 
been  completed.  They  extend  from  the  foot  of  the  bluff  out  to  about 
4  feet  of  water  at  mean  low  water,  a  distance ,of  from  80  to  150  feet  and 
are  200  fret  apart.  Two  of  these  jetties  were  built  Itist  fall,  the  space 
between  them  rapidly  filled  with  sand  and  the  shore-line  was  extended 
an  average  distance  of  20  feet  into  the  water  The  improvement  in  the 
beach  has  been  maintained. 

Work  of  a  similar  character  is  now  in  pi  oppress  at  East  Chop.    . 

Ei<»:ht  hundred  and  forty  tons  of  stone  were  placed  in  the  wortof 
which  375  tons  were  from  a  quarry  at  Mason's  Island,  Connecticut, 
operated  by  the  Government.  The  remainder  was  purchased  in  open 
market. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $19,410.28,  and  the  result  was  the  c<m- 
struction  of  the  wharf  and  the  three  jetties  above  mentioned,  and  the 
purchnse  of  ])laut  to  the  value  of  $8.938.2(). 

The  balaiuje  available  will  be  applied  to  continuing  the  work  of  pro- 
tection, beginning  at  East  Chop. 

July  1,  IHHI)^  aiiionnt  ftvaihiljlo |21, 077.28 

July  1,  Ir'iM),  aiiionut  cxprinlfd  dnr'mjj  fiscal  year,  exchisive  of 

hal»ilitir8  oiitKtandin^  July  1,  IKVJ $15,718.23 

July  i,  lbDi)»  outstanding  liabilities 3,G9d.05 

19,416.28 


July  1,  1 690,  balance  avnilaldo l,f>6l.«H) 

Amount  appropriated  by  act  of  September  19,  1890... 10.000.00 

Amount  available  for  fiscal  year  ending  Juno  30,  lfe91 11,601.00 


^ 


(  Amount  (estimated)  required  for  completion  of  existing  project i^fOOJ.  00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  186<5  and  1867. 

(See  Appendix  O  3.) 

4.  Wareham  Harbor^  Masftachusefis. — The  object  of  the  improvement 
is  to  dee[>en  and  widen  the  channel  leading  troni  Bnzzard^s  Bay  tx) 
Wareham.  The  commerce  of  Wareham  is  carried  on  in  sailing  vessels, 
and  the  channel  is  to  be  ma<le  a  beating  channel  for  such  vessels. 
Another  object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  harbor,  was  washed  and  abraded 
by  the  waves  aiid  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871,  for  the  improvement  and  its 
subsequent  mod  ideations,  provides  for  a  channel  1^50  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Abovr^  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  dei>th — 10  feet— as  below  that  T>oint.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which 
a  large  portion  was  sulxnerged  at  low  water,  to  carry  it  above  the 
storm  waves  and  currents  and  to  hold  it  there,  in  onler  to  prevent  the 
filling  of  the  improved  channel  above,  by  material  abraded  from  the 
beach. 


f 


■f 
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The  total  amount  expended  on  the  improvement  up  to  the  close  of 
the  fiscal  year  end  inn;  June  30, 1889,  including  outstanding  liabilities 
at  that  date,  was  $73,047.20,  and  the  result  was  that  the  channel  in  the 
upper  part  Of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full 
width  and  completed,  and  the  eastern  half  of  the  second  and  third 
reaches  below' the  wharves,  and  about  two-thirds  of  the  eastern  half 
of  the  fourth  reach,  which  extends  to  Barney's  Point,  were  deepened 
to  10  feet  at  mean  low  water.  The  channel  for  about  one-half  its 
width  from  Barney's  Point  to  Wareham  has  been  deepened  to  10  feet. 
Long  Beach  has  been  raised  above  high-water  storm-tides,  so  that  the 
wash  of  sand  into  the  improved  channel  inside  the  beach  has  been 
stopped. 

The  ruling  depth  of  the  approaches  to  Wareham  has  been  increaseii 
fn)m  7  to  9  feet,  and  the  channel  greatly  widened  in  all  the  .reaches. 
Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly. 
The  increase  in  width  of  channel  is  a  great  help  to  all  vessels  in  beating 
in  and  out  of  the  harbor. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredging  was  resumed  in  November,  1889,  with  hired  plant,  and  was 
continued  until  December  7,  when  the  plant  was  withdrawn  by  the 
owners,  for  fear  it  would  be  frozen  in,  March  10,  1890,  work  was  re- 
snmed  with  a  dredge  owned  by  the  (Jnited  States  and  continued  until 
March  28,  1890.  The  work  was  confined  to  the  Middle  Ground,  which 
was  a  shoal  in  mid-channel  of  Reach  No.  9.  The  amount  expended  dur- 
ing the  last  fiscal  year,  including  li<abilities  outstanding  June  30,  1890, 
was  $10,921.43,  and  the  result  was  the  completion  of  the  southern  half 
of  Beach  No.  8  to  a  width  of  175  feet  and  depth  of  10  feet,  the  re- 
moval of  the  Middle  Ground  and  the  purchase  of  plant  to  the  value  of 
$3,690.36. 

July  1,  1880,  amonnt  available : flO, 952.90 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontstanding  July  1,  1889 |10. 807.51 

July  1,  L890,  ontstaDding  liabilities 113.92 

•  10,921.43 

July  1,  1890,  balance  available 31.47 

Ain'onnt  appropriated  by  act  of  Sei)tember  19,  1890 5,000.00 

AmoQiit  Available  for  fiscal  year  endiug  June  30,  If^Jl 5, 031. 47 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 7, 236.  00 

Submitted  in  corapiiauce  with  requirement's  of  sections  2  of  river  and 
bai-bor  acts  of  186H  and  18b7. 

(See  Appendix  0  4.) 

5.  Neip  Bedford  Harbor^  Massanhusetts. — Before  improvement  the 
channel  had  a  depth  of  about  12^  feet  at  mean  low  water.  The  original 
project  for  its  improvement  as  modified  in  1877  provided  for  a  channel 
300  feet  wide  aiid  15  feet  deep  at  mean  low  water  from  the  deep  water 
just  above  Palmer's  ishmd  to  the  wharves  at  New  Bedford.  This  proj- 
ect was  completed  in  1877  at  a  cost  of  $20,000. 

The  object  of  the  present  improvement  is  to  provide  a  channel  200 
feet  wide  and  18  feet  deep  at  mean  low  water. 

The  amount  expended  to  June  30,  1889,  including  outstanding  liabili- 
ties at  that  date,  was  $20,991.  The  result  was  the  excavation  of  the 
diannel,  under  tiie  ori;:;iiial  project  and  its  modifications,  to  a  width  of 
3(M)  feet  and  a  depth  of  15  feet  at  mean  low  water. 

The  work  of  dredging  was  resumeil  during  the  past  fiscal  year  and 
43,G4>5  ic^ubic  yards  of  mud,  sand,  and  gravel  were  excavated. 
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Od  June  30, 1889,  a  contract  was  iu  force  to  dredge  13,000  cubic  yards 
from  the  basiii.  Duriug  the  year  13,000  cubic  yards  were  dredged  under 
this  contract,  at  a  cost  of  $5,109.57,  from  the  basin,  and  at  the  date  bt 
this  report  the  basin  is  800  feet  long,  averages  150  feet  wide,  9  feet  deep 
at  mean  low  water. . 

The  improved  channel  and  the  condition  of  Long  Beach  are  the  same 
as  at  the  date  of  the  last  report. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  to  navigation. 

July  l,1889,amount  available $1,613.50 

July  If  1690,  amount  expended  durioj;  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 285.82 

July  1^890,  balance  available 1,:«7,68 

Amount  appropriated  by  act  of  September  19, 1890 8,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 9,327.68 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 9, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  13.) 

14.  Vfellfleet  Harbor^  Massachusetts. — Wellfleet  Harbor  is  12  miles 
southeast  of  Provincetown,  on  Cape  Cod  Bay. 

The  object  of  its  improvement  is  to  provide  a  navigable  channel  from 
the  inner  anchorage,  the  "  Deep  Hole,''  to  the  town  wharves. 

The  project  originally  proposed  in  1871  was  to  dredge  two  channels 
of  approacli  to  the  town  wharves  and  to  remove  several  dangerous 
suDkeu  rocks. 

The  removal  of  the  sunken  rocks  was  effected  by  an  appropriation 
provided  by  the  act  of  June  10,  1872. 

The  present  project  is  to  dredge  a  channel  from  the  *^Deep  Hole"  to 
the  town  wharves  4,200  feet  long,  100  feet  wide,  aud  6  feet  deep  at  mean 
low  water. 

The  expenditures  to  June  30, 1889,  were  $5,043.54.  The  condition  of 
the  improvement  at  that  daCe  was  as  follows :  204  cubic  yards  of  sunken 
rocks  had  been  removed  from  the  harbor,  and  no  low- water  channel  ex* 
isted  to  the  town  wharves. 

On  June  30, 1889,  a  contract  was  in  force  to  dredge  a  channel  2,500 
feet  long,  25  feet  wide,  and  4  feet  deep  at  mean  low  water  from  the 
"  Deep  Hole''  to  the  town  wharves. 

During  the  fiscal  year  16,984  cubic  yards  were  dredged  under  this 
contract,  at  an  expense  of  $6,296.25,  and  at  the  date  of  this  report  a 
chaunel  25  feet  w^ide  and  4  feet  deep  extends  from  the  ^'  Deep  Hole  "  to 
the  town  wharves. 

July  1,  188y,  amount  available $746.46 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ouUtanding  July  1,  1889 86.25 

Jnly  1,  1890,  balance  available 660.21 

Amount  appropriated  by  act  of  September  19,  1890 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 4,660.21 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 22, 000. 00 

Submitted  in  compliance  with  reqniremeuta  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 

(See  Appendix  B  14.) 

1 5.  Provincetatcn  Barbor^MaHsaehusctts. — Provincetown  Harbor  is  situ- 
ated at  the  extremity  of  Cap^  Cod^  about  dO  miles  southeast  from  BQ&tou 
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to  the  weRt  Bhore  of  the  river,  with  the  view  of  aceeleratingf  the  enr- 
reut  ill  the  dredged  cliaiinelotT  and  above  Dightoii,  and  preventing 
deposits  in  this  part  of  the  channel.  Vessels  of  11-feet  draught  can 
now  reach  Taunton,  at  the  head  of  navigation. 

No  work  was  done  during  the  last  fiscal  year. 

There  remains  to  comt)Iete  the  existing  [irqject,  widening  and  deep- 
ening at  a  few  points  above  the  bridge  and  the  removal  of  the  small 
amount  of  leilge  rock  above  referred  to.  A  map  of  a  survey  of  parts  of 
Taunton  River,  with  report  thereon  and  project  for  further  improve- 
ment, were  submitted  to  Congress  January  10,  1888,  and  printed  as 
House  Ex.  Doc.  No.  8G,  Fiftieth  Congress,  first  session.    ' 

July  1,  1889,  amonnt  available $3^28 

July  1,  1890,  amount  expended  duriug  fiscal  year,  exclusive  of 

Jiabilities  ODtfltanding  July  1,  1889 $4.50 

July  1,  1B90,  outstandiug  liabilities 15. 00 

19.50 

July  1,  1890,  balance  available 12. 78* 

AojouDt  appropriated  by  act  of  September  19,  1890 7, 000. 00 

Amount  available  for  Gscal  year  ending  J une  30,  1891 7, 012. 78 


1 


Amonnt  (esti mated >  required  for  completion  of  existing  project 7, 000. 00 

Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(J6  and  1867. 

(See  Appendix  C  6.) 

7.  Warren  River,  Rhode  Island. — Warren  River  is  an  arm  of  Narra 
gansett  Bay  north  of  the  harbor  of  Bristol.  The  obstructions  to  navi- 
gation were  a  rocky  reef  below  Little  Island  and  a  submerged  bowlder 
near  mid-channel  opposite  the  lower  wharves  of  the  town  of  Warren. 
The  approved  project  provided  for  the  removal  of  these  obstructions  as 
far  as  could  be  done  with  an  expenditure  of  $5,()00. 

The  submerged  bowlder  was  remove<l  and  an  area  of  about  1.8  acres 
extending  550  feet  along  the  narrowest  part  of  the  channel  was  cleared 
of  the  projecting  points  of  ledge  and  bowlders  between  the  months  of 
Augnst  and  November,  1887. 

This  completed  the  improvement  as  far  as  projected. 

July  1,  1889,  amonnt  available $11^*78 

July  1,  1890,  amonnt  expended  dnrinj^  fiscal  year,  exclusive  of 

liabilitiea  outstanding  July  1, 1&89 |93.99 

July  1,  1890,  outstanding  liabilities 1().86 

110.85 

Joly  1, 1890,  balance  available 8.93 

(See  Appendix  C  7.) 

'  8.  Pawtucket  River,  Rhode  Island. — Before  improvement  the  channel 
in  the  river  bad  a  ruling  depth  of  about  5  feet  at  mean  low  water. 

The  project  for  its  improvement,  as  modified  in  1883,  ]>rovide8  for  the 
excavation  bj  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at 
mean  low  water  from  the  deep  water  above  Red  Bridge  to  the  ledge 
opposite  Grant  &  Company's  Wharf  at  Pawtucket;  thence  the  deepen- 
ing by  blasting  of  a  channel  through  the  ledge  to  Pawtucket  Bridge  of 
tbe^ame  depth  and  40  feet  wide. 

Tlie  amonnt  expended  to  June  30,  1889,  was  $134,505.83.  The  chan- 
nel bad  been  excavated  under  the  original  project  to  a  width  of  75  feet 
and  a  ruling  depth  of  7  feet  at  mean  low  water,  and  under  the  project 
as  modified  in  1883  a  new  \  hannel  12  feet  deep  and  100  feet  wide,  with 


• 
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vey^,  the  results  of  which  were  transmitted  to  Congress  and  printed  in 
Ex.  Doc's  of  the  Fifty-first  Congress,  first  session. 

1.  Crane  and  Waters  Rivers  of  Ussex  Branchy  Massachuiets. — Printed 
as  Honse  Ex.  Doc.  23.    (See  also  Appendix  B  17.) 

2.  Weymouth  (Fore)  River,  Massachusetts, — Printed  as  House  Sx.  Doc. 
20.    (See  also  Appendix  B  18.) 

3.  Beverly  Harbor^  Massachusetts. — Printed  as  House  Ex.  Doc  27. 
(See  also  Appendix  B  19.) 

4.  tSaleni  Harbor^  including  South  River,  Massachusetts.-^Vrinted  as 
House  Ex,  Doc.  28.    (See  also  Appendix  B  20.) 

IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE  SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 

Officer  in  charge,  Maj.  W.  R.  Li vermore,  Corps  of  Engineers ;  Division 
Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Harbor  of  Refuge  at  Hyannis,  Massa>chusetts. — This  harbor,  before 
improvement,  was  an  open  roadstead  exposed  to  southerly  stormd.  In 
the  years  1827-1838  a  breakwater  of  riprap  granite  1,170  feet  long  was 
constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance  to 
which  has  a  depth  of  about  15^  feet.  Between  the  years  1852  and  1882 
extensive  repairs  were  made  in  increasing  the  width  of  its  base  and  the 
size  of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuf- 
ficient for  many  vessels 4hat  seek  the  harbor  for  refuge,  the  present 
project  for  the  improvement  of  the  harbor  contemplates  dredging  the 
area  protected  by  the  breakwater  to  a  depth  of  15^  feet  at  mean  low 
.water. 

The  amount  expended  on  this  work  up  to  June  30, 1889,  was  $129,- 
395.81.  The  breakwater  had  been  completed  according  to  the  original 
project  and  subsequent  plans  for  strengthening  it,  and  the  15^- foot 
anchorage  area  had  been  increased  by  about  6-j^-  acres. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
account  of  the  exposed  position  of  the  dumping  ground  it  has  not  been 
the  practice  to  attempt  any  work  of  dredging  in  this  harbor  except  dur- 
ing the  summer  season.  During  the  summer  of  1889  no  plant  could  be 
obtained  for  this  work  ;  the  work,  however,  is  now  iu  progress  with 
plant  owned  by  the  Government. 

The  amount  expended  during  the  last  fiscal  year  including  liabilities 
outstanding  June  30,  1890,  was  $12,045.77,  and  the  result  was  the  com- 
mencement of  the  work  of  dredging  in  the  15^-foot  anchorage  area  pro- 
tected by  the  breakwater,  and  the  purchase  of  dredging  plant  to  the 
value  of  $9,937.30. 

July  1,  1889,  amount  available $13,961.77 

Jiilv  I,  IB90,  amount  expended  dnring  tiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18ri9 1 |10,439.82 

Julv  1,  ItiUO,  outstanding  liabilities 1,605.95 

12.045.77 

July  1,1890,  balance  available 1,916.00 

Amount  appropriated  by  act  of  September  19,  1890 8. 000. 00 

Amount  available  fur  fiscal  year  ending  June  30,  1891 9,916,00 


^ 


Amount  (estimated)  required  for  completion  of  existing  project 17,662.00 

Submitted  in  compliance  with  requirumeuts  of  Hectioas  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  (J  1.) 
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The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1889,  including  liabilities  outstanding  at 
thatdate,  wsis  $246,883.36.  At  that  date  the  25foot  channel  300  feet 
wide  had  been  completed.  Bulkhead  Kock  had  been  removed.  The 
excavation  of  the  20foot  anchorage  area  hail  been  completed  in  Fox 
Point  Reach,  and  of  the  same  areas  in  the  Sassafras  Point  and  the 
Field's  Point  reaches  about  one-fourth  and  one  half  respectively  had 
been  done. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredging  was  commenced,  with  hired  plant,  in  August,  1889,  and  con- 
tinued until  November  9.  Dredging  was  also  carried  on  in  December, 
1889,  and  January  and  February,  1890 — the  work  of  December  being 
done  with  a  dredge  owned  by  the  United  States.  During  the  fiscal  year 
96,034  cubic  yards  of  mud  were  exoiivated. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $36,717.27,  and  the  result  was  tbe  com- 
pletion of  the  20  foot  anchorage  area  on  the  east  side  of  the  Sassafras 
Point  Reach,  and  18-foot  area  on  the  east  side  of  the  Fox  Point  Reach, 
and  about  three-fourtlui  of  the  18-foot  area  on  the  same  side  of  the 
Ssissafras  Point  Reach,  and  the  purchase  of  plant  to  the  value  of 
$18,326.53. 

There  is  required  for  the  completion  of  the  existing  project  the  exca- 
vation of  the  remainder  of  the  anchorage  basin  between  Fox  and  Field's 
Points. 

July  1, 1889,  amount  available $36,717.27 

July  1,  1^90,  amoiiDt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1881) $35,829.71 

July  1, 1890y  outstanding  liabilities 887.56 

:«>,717.27 

Atnoont  appropriated  by  act  of  September  19,  1890 50, 000. 00 

i  AmoDDt  (estimated)  required   for  couipletiou  of  existing  project 115,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/      harbor  acto  of  1866  and  1867. 

(See  Appendix  C  9.) 

10.  Removal  of  Green  Jacket  Shoal,  Providence  River ^  Rhode  Island, — 
Tnis  shoal  is  in  that  part  of  Providence  River  which  constitntes  the  har- 
bor of  Providence.  It  lies  off  the  wharves,  on  the  south  front  of  the 
city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchorage 
purposes,  covering  an  area  of  about  18  acres  between  the  15foot  curves. 

The  adopted  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines. 

The  amount  expended,  including  outstanding  liabilities  to  June  30, 
1889,  was  $28,064.37,  and  the  result  was  the  excavation  of  an  area  of 
about  9^  acres  on  the  western  side  of  the  shoal  to  a  depth  of  25  feet  at 
mean  low  water,  making  an  important  addition  to  the  anchorage  facili- 
ties of  Providence  Harbor. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredging  was  commenced  with  hired  plant  in  August,  1889,  and  con- 
tinued until  November  9.  From  January  6  to  February  8,  1890,  the 
work  was  prosecuted  with  a  dredge  owned  by  the  United  States.  The 
amount  of  material  excavated  was  147,520  cubic  yards  of  mud  and  oys- 
ter shells. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
oatstaudiug  June  30^  1800;  was  $26,185.03;  and  the  result  was  the  en- 
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$3,922.72,  and  the  result  was  (be  temporsiry  wharf  at  West  Chop,  for 
the  lauding  of  materia!  for  theexperiineiital  jetties,  was  partially  bailt, 
and  253  tons  of  stone  were  plaeed  in  two  of  the  jettres. 

At  the  beginning:  of  the  last  fiscal  year  work  wjis  in  prog^ress  on  a 
temporary  wharf  at  West  Chop,  on  which  the  material  for  the  experf- 
inental  jetties  was  to  be  landed.  This  wharf  and  three  jetties  have 
been  C(nni)leted.  They  extend  from  the  foot  of  the  blnflf  out  to  about 
4  feet  of  water  at  mean  low  water,  a  distance.of  from  80  to  160  feet  ami 
are  200  n»et  apart.  Two  of  thase  jetties  were  built  Ijist  fall,  the  spiice 
between  them  rapidly  tilled  with  sand  and  the  shore-line  was  extended 
an  average  distance  of  20  feet  into  the  water  The  improvement  in  the 
beach  has  been  maintained. 

Work  of  a  similar  character  is  now  in  progress  at  East  Chop.    . 

Eight  hundred  and  forty  tons  of  stone  were  placed  in  the  work-of 
which  375  tons  were  from  a  quarry  at  Mason's  Island,  Connecticut, 
operated  by  the  Government.  The  remainder  was  purchased  in  open 
market. 

The  aujonnt  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $10,41.0.28,  and  the  result  was  the  con- 
struction of  the  wharf  and  the  three  jetties  above  mentioned,  and  the 
pun^hase  of  plant  to  the  value  of  8S.038.2(). 

The  balance  available  will  be  applied  to  continuing  the  work  of  pro- 
tection, beginning  at  East  Chop. 

.July  I,  IHHl),  amount  ftvailaMo $21,077.28 

July  1,  K^UO,  auiouut  expt^uded  ilurliig  fiscal  year,  exclusive  of 

liaUilitii'H  outHt:unliug  July  1,  IkVJ $15,718.23 

July  1,  lbyO»  outstaiiding  liaiulities 3,GtW.05 

19.416.28 

July  1,  1890,balanco  available l,f»61.tH) 

Auiouut  appropriated  by  act  of  September  19,  1890... 10, (KX). 00 

Amount  .available  for  fiscal  year  ending  June  iJO,  IfeOl 11,(361.00 


1 


Amount  (estimated)  required  for  completion  of  existing  project 25,  OOJ.  00 

Submitted  in  compliance  witli  requirements  of  sectitms  2  of  river  and 
liarbor  nets  of  IHGii  and  1867. 

(See  Appendix  O  3.) 

4.  Wareham  Harbor^  Massachuseth. — The  object  of  the  improvement 
is  to  deepen  and  widen  the  channel  leading  Irom  Bnzzard'8  Bay  to 
Wareham.  The  commerce  of  Wareham  i.s  carried  on  in  sailing  vessels, 
and  the  channel  is  to  be  made  a  beating  channel  for  such  vessels. 
Anotljer  object  of  the  improvement  is  the  raising  of  Long  Beach. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand  spit  at  the  mouth  of  the  liarbor,  was  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

The  original  approved  project  of  1871,  for  the  improvement  and  its 
subsequent  moditications,  provides  for  a  channel  Uot)  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Abov(».  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth — 10  feet — as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which 
a  large  portion  was  submerged  at  low  water,  to  carry  it  above  the 
storm  waves  and  currents  and  to  hold  it  there,  in  order  to  prevent  the 
filling  of  the  improved  channel  above*  by  material  abraded  from  the 
beach. 
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Wotk  was  commenced,  with  hired  plant,  iu  August,  18S9,  and  contin- 
ued, excepting  for  a  part  of  the  month  of  September.  Dredging  was 
also  done  in  February  and  March,  ISUO.  During  a  part  of  the  season 
a  dredge  belonging  to  the  United  States  was  employed  on  the  work,  bo- 
sides  t£e  plant  mentioned  above.  Tbirty-niue  thousand  six  hundred 
and  one  cubic  yards  of  material  were  excavated  fiom  tbe  13-foot  and 
15-foot  areas*  and  in  addition  a  small  amount  of  work  was  done  near 
tbe  north  end  of  Goat  Island. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $10,712.82,  and  the  result  was  the  com- 
pletion of  the  13-foot  anchorage  area  and  the  dredging  of  one  cut  along 
the  western  edge  of  the  15-foot  channel  north  of  tbe  dolphin  and  the 
purchase  of  plant  to  the  value  of  $355.40. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  remainder  of  the  narrow  strip  along  the  western  edge  of  the 
15- foot  channel  north  of  the  dolphin  and  the  excavation  of  the  lOfoot 
anchorage  area,  also  the  building  of  additional  jetties  outside  of  Goat 
Island  whenever  they  may  be  required  to  arrest  the  drift  of  littoral 
sand  and  gravel  into  the  harbor  entrance. 

July  1, 1889,  amoant  available $10,712.82 

JnlV  It  1890,  araonnt  expended  diiriog  fiscal  year,  exclusive  ' 

of  liabilities  oatstandin^  July  1,  1889 ! 10.701. 14 

July  1, 1890,  oatstandlDg  liabilities 11.(58 

10,712.82 

AinouDt  appropriated  by  act  of  September  10,  1890 12, 500. 00 


\ 


A^mount  (estimated)  required  for  coinpletiou  of  esistinp;  project 27, 500. 00 

Submitted  in  coinpliauce  with  requirements  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0 11.) 

12.  Harbor  of  Reftufe  at  Block  Island^  Rhode  Island, — The  object  of  the 
improvement  is  to  furnish  a  harbor  of  refuge  for  vessels  euga|:^ed  in 
foreign  and  coastwise  commerce. 

Before  the  constniction  of  the  present  harbor  Block  Island  had  no 
hai*bor  which  afforded  protection  for  decked  vessels.  The  original 
project  and  its  subsequent  modifications  provide  for  a  harbor  of  refuge 
on  the  eastern  side  of  the  island,  consisting  of  an  inner  harbor  or  basin 
for  small  vessels  and  an  exterior  for  large  ones.  The  basin  was  to  be 
aboqt  250  feet  by  300  feet  in  area  and  inclosed,  with  the  exception  of  an 
opening  80  feet  wide.  The  exterior  harbor  was  to  be  formed  by  a  riprap 
breakwater,  which  has  been  built.  About  300  feet  from  the  sea  end  of 
this  breakwater,  which  is  l,!iOO  feet  long,  a  gap  200  feet  long  was  left 
for  the  convenience  of  vessels.  The  present  project  contemplates  the 
filling  of  this  gap  and  restoring  the  breakwater  to  its  original  dimen- 
sions, the  enlargement  of  the  inner  harbor,  and  the  removal  of  a  shoal 
along  the  western  side  of  tbe  breakwater. 

The  total  expenditures  up  to  June  30, 1889,  were  $340,931.39. 

The  inner  harbor  and  the  main  breakwater,  built  in  ))rolongation  of 
the  eastern  side  of  the  inner  harbor,  and  extending  1,900  feet  from  the 
shore,  were  constructed  in  the  years  1870  to  1879,  inclusive.  The  utility 
of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner 
harbor,  especially,  was  filled  with  fishermen  and  coasters,  and  it  soon 
became  necessary  to  increase  its  depth  from  7  feet,  to  whfch  it  had  been 
dredged  in  the  first  instance,  to  9  feet  b^  mean  low  water.  A  strong 
jetty  had  been  built  out  from  the  cliff  to  the  eastward  of  the  inner  har- 
bor, and  a  masonry  wall  constructed  on  the  inside  of  the  crib-work 
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The  amount  expended  during  the  last  fiscal  year,  inclnding  liabilities 
outstanding  June  30,  1890,  was  $8,975.02,  and  the  result  was  the  exca- 
vation of  a  channel  to  a  depth  of  18  feet  at  mean  low  water,  and  a 
width  of  100  feet,  from  the  deep  water  of  Buzzard's  Bay  near  the  11- 
foot  bank  to  the  vicinity  of  the  wharves  in  New  Bedford,  and  the  pur- 
chase of  dredging  plant  to  the  value  of  $1,104.49. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200  feet  wide  and  18  feet  deep,  ex- 
tending from  the  '*  1 1  foot  bank ''  to  the  vicinity  of  the  wharves  at  New 
BedfoiS,  and  the  removal  of  a  few  shoal  spots  between  the  "  11-foot 
bank"  and  Butler's  Flats,  the  southern  end  of  the  projected  channel. 

Jnlyl,  1889,  amount  available " $9,009.00 

July  1,  1890,  amunnt.  expended  during  fiscal  year,  exclusive  of 

liabilities  oatstandiug  July  1,  1889 |8,951.47 

July  1,  1890,  outstanding  liabilities 23.55 

8. 975. 02 

July  1,  1890,  balance  available a3.98 

Amount  appropri ated  by  act  of  September  19,  1890 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 .10, 033. 9'5 

Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 

Submitted  iu  comiiliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  imi, 

(See  Appendix  0  5.) 

6.  Taunton  RiveVy  Massachusetts, — The  object  of  the  improvement  is 
to  deepen  and  widen  the  channel  leading  to  the  city  of  Taunton,  at  the 
head  of  navigation,  so  that  vessels  of  11  feet  draught  can  reach  the  city 
at  high  water. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
phices,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur- 
den was  as  large  as  could  go  up  to  Taunton.  ' 

The  approved  project  of  1871  and  its  subsequent  modifications  pro- 
vide for  a  channel  00  feet  wide  and  11  feet  deep  from  Weir  Bridge  to 
the  ship-yard,  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11  feet 
deep  from  the  ship-yard  down  to  and  through  the  Needles  and  Briggs^s 
Shoal;  thence  to  Berkley  Bridge  a  channel  of  the  same  width  and  12 
feet  deep,  and  from  Berkley  Bridge  to  the  deep  water  at  Dighton  the 
channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are  es- 
timated from  high  water.  The  ledge  which  crossed  the  bottom  of  the 
river  at  Peter's  Point,  and  the  numerous  bowlders  which  lay  on  the 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton,  were  to  be 
removed.  The  amount  expended  on  the  improvement  of  the  river  up  to 
the  close  of  the  fiscal  year  ending  June  30, 1889,  was  $156,967.72. 

With  the  exception  that  but  40  feet  of  the  60  feet  of  wi(fth  could  be 
dredged  between  the  bridge  at  Weir  and  the  ship-yard,  on  account 
of  interfering  with  private  property,  and  that  on  account  of  the  hard- 
ness and  depth  of  material  at  the  sides  the  80-foot  channel  was  not  in 
all  cases  dredged  to  its  full  width,  the  channel  down  to  Berkley  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed — with  the  exception  of  removing  a 
small  amount  of  ledge  rock  uncovered  in  dredging  below  Peter's  Point — 
and  liad  been  cleared  of  bowlders  from  Taunton  down  to  Berkley 
Bridge.  The  work  of  removal  of  the  ledge  at  Petei-'s  Point  had  been 
completed.  The  jnaterial  blasted  in  the  channel  had  been  dredged  and 
diBposited  in  the  form  of  a  half  tide  dam  running  from  Keubeu's  Island 
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The  amouut  espemletl  ou  tlie  present  project  to  June  30,  1889,  iii- 
diuling  outstanding  liabilities,  wa^;  $lI,2S8.-77,  and  the  ret^nlt  was  the 
completiou  of  the  channel  to  its  full  width  and  depth  from  the  deep 
water  opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of 
Major's  Island,  with  the  exception  of  a  small  amount  of  ledge  rock 
which  extends  into  the  channel  near  Certain  Draw  Point  and  atPawca- 
tuck  Rock. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Operations  were  resumed  July  29,  1S89,  and  between  that  date  and 
October  30, 1889, 339 J  tons  of  rock  were  removed  from  the  ledges  at  Cer- 
tain Draw  Point  and  l*awcatuck  Rock.  Drediiing  was  commenced 
March  9, 1800,  with  hired  plant,  and  was  continiUHl  until  April  5.  Seven 
thousand  five  hundred  and  nine  yards  of  sand  and  gravel  were  exca- 
vated. 

The  amount  expended  during  the  last. fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $0,573.85,  and  the  result  was  that  the 
channel  wsis  cleared  of  obstructions  and  extended  to  a  point  near  the 
upper  end  of  Major's  kiland,  and  the  purchase  of  plant  to  the  value  of 
$1,701.54. 

July  1,IH89,  amount  availablo |l),573.85 

Jiilv  1.  Ib90,   aiiiouDt  expenrlod  diirinj:^  fiscal  year,  exclusive 

ol*  liabilities  oiit«tjiMiliiijcJaIv  1,  if^SJ $9,(rJl.8l 

July  I,  Ifc^OO,  outetauiliug  liabilities 482.04 

9,  n73.  a'> 

Amouut  appropriated  by  act  of  St^iteiubor  19,  1890 IH,  (Uio.  (K) 


! 


Auiouiit  (eHtimate<l)  required  for  completion  of  exiMtiuj;  project 37.  DO 

Snbinitled  in  coinpliaiice  with  reiiiiireiaeiitH  of  sectioiiK  2  of  river  aud 
harbor  acts  of  1h«>6  and  1867. 

(See  Appendix  C  13.) 

14.  Harbor  of  refurje  at  Sfonington,  Connecticut. — Stonin<yton  Harbor 
orip;inallv  wa-s  an  open  bay,  unprotected  from  southerly  storms  and  ob- 
structed by  a  shoal  liaving  a  low- water  depth  of  but  (i  feet  at  the  shoalest 
part.  A  short  breakwater  was  constructed  in  the  years  1828-1831,  at 
a  cost  of  $34,7GG.G5,  for  the  i)rotection  of  the  commerce  of  the  town. 
The  enlarged  project  of  1871  for  the  improvement  of  the  harbor  and  it-s 
subsequent  modification,  under  which  work  is  now  carried  on,  embraced 
dredging  in  the  upper  harbor  and  the  construction  of  two  breakwaters  in 
the  outer  harbor.  One  of  these,  the  western,  was  to  be  built  out  from 
Wanipliassuck  Point,  the  S4)uthw€»stern  limit  of  the  harbor,  and  to  ex- 
tend about  2,000  feet;  aiul  the  other,  the  eastern,  was  to  extend  from 
the  vicinity  of  Bartlett's  Keef  to  the  Middle  Gr4)uiul.  Tlie  western 
breakwater  was  completed  in  1880  at  a  cost  of  1 103, 11)0.  The  amount 
ext>^nded  in  dre«lgiiig  in  the  upper  harbor  was  about  $45,000.  The 
position  of  the  western  end  of  the  eastern  breakwater  has  not  been 
det4*rmiued. 

The  amount  expended  on  the  evistern  breakwater  up  to  the  close  of 
the  tisciil  year  ending  June  30,  1889,  was  $114,980.66,  and  its  length  at 
that  date  was  2,240  feet. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
eastern  breakwater  was  in  progress  under  the  contract  of  February  8, 
1889,  with  Charles  F.  Sloll  of  New  London,  Conn.,  which  was  finished 
August  17,  1889.  One  thousand  nine  hundred  and  twenty-five  tons  of 
Btone  were  jilaced  during  the  fiscal  year. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $862.57,  aud  the  result  was  the  extension 
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wide  enlargements  at  t1n^  bends,  had  been  earned  from  it8  month  at  tlie 
deep  water  jnst  above  Ked  Hridge,  a  distance  of  al^ont  12,740  fe«t. 

There  is  now  a  channel  KM)  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  lied  Bridg:e  to  within  1^  miles  of  the 
bead  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river ;  a  rnling  depth  of  about  G  feet  can  be  carried 
from  the  upper  end  of  our  present  work  to  Paw  tucket. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progre^ss. 
Dredging  was  commenced,  with  hired  plant,  in  August,  1889,  and  con- 
tinued, with  the  exception  of  a  part  of  the  months  of  November  and 
Dee>ember,  to  January  23,  1890.  During  the  fiscal  year  54,923  cubic 
yards  of  sand  and  129  cubic  yards  of  bowlders  and  ledge  rock,  besides 
numerous  stumps,  logs,  and  fallen  trees,  were  excavated  from  the 
projected  channel. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  to  June  30, 1890,  was  $32,500.13,  and.  the  result  was  the 
dredging  of  the  channel  to  a  width  of  GO  feet,  from  Bass  Rock  to  a  point 
about  200  feet  above  Dunnell's  Wharf,  and  the  purchase  of  dredging 
plant  to  the  value  of  $10,805.01. 

The  work  yet  to  be  done  is  to  excavate  the  channel  to  its  full  width 
of  100  feet  from  Bass  Rock  to  a  point  op|>osite  Grant  &  Co.'s  Wharf,  and 
thence  to  Pawtucket  Bridge,  to  deepen  the  channel  through  the  ledge 
to  the  same  depth,  with  a  width  of  40  feet. 

It  is  proposed  to  extend  the  channel  towards  Pawtucket  by  dredging 
and  to  commence  work  on  the  ledge. 

July  1, 1889,  amount  available $32,500.13 

July  1, 18v)0,amonut  expended  during  fiscal  year,  exclusive  of 

liabilitieaoutetandiuK  July  1,18:59 |3I,844.08 

July  I,18y0,out8laudiug  liabilities Grj6.05 

32,500.13 

Amount  appropriated  by  act  of  September  19, 1890 3(»,  000.  UO 


1 


Amount  (estimat^^d)  required  for  completion  of  existing  project 337,478.00 

Submitted  incompliance  with  requiromeuts  of  sections  2  of  river  and 
harbor  act«  of  18(}6  and  1867. 

(See  Appendix  C  8.) 

9.  Providence  River  and  Narragansett  Bay,  Rhode  Island, — The  object 
of  this  improvement  is  to  furnish  a  wide  and  deep  channel  for  foreign 
and  coastwise  commerce  from  the  ocean  to  Providence. 

Before  the  improvement  of  the  river  wiis  commenced  in  1853  many 
shoals  obstructed  navigation,  and  at  one  point  in  the  channel,  a  place 
called  "  TheOrook,^  the  available  low-waterdepth  was  but  4^  feet.  There 
was  expended  between  1852  and  tlie  30tii  of  June,  1882,  $290,459.34 
in  deepening  the  channel,  first  to  9  feet,  then  to  12  feet,  then  to  14  feet, 
and  again  to  23  feet,  as  the  increasing  sizes  of  vessels  and  the  gi-owiug 
commerce  of  Providence  demanded.  Bulkhead  Rock  was  also  removed 
during  this  period  to  a  depth  of  20  fec»t  below  mean  low- water. 

The  approved  project  of  1878,  moditied  in  1882,  under  which  the  work 
is  now  in  progress,  provides  for  a  channel  25  feet  deep  and  300  feet 
wide,  suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the 
city  of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an 
anchorage  basin  between  Fox  and  Field's  points,  300  feet  wide,  at  a 
depth  of  25  I'eet;  GOO  feet  wide,  at  a  depth  of  20  feet;  725  fer»t  wide,  at 
a  depth  of  18  feet;  940  feet  wide,  at  a  depth  of  12  feet;  1,000  feet  wide, 
at  a  depth  of  .G  feet. 
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Theamoant  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  eiuVi tig  June  30,  1889,  including  liabilities  outstanding  at 
tbatdate,  was  $246,883.36.  At  that  date  the  25-foot  channel  3()0  feet 
wide  had  been  completed.  Bulkhead  Kock  had  been  removed.  The 
excavation  of  the  20foot  anchorage  area  had  been  completed  in  Fox 
Point  Beach,  and  of  the  same  areas  in  the  Sassafras  Point  and  the 
Field's  Point  reaches  about  one-fourth  and  one  half  respectively  had 
been  done. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
Dredging  was  commenced^  with  hired  plant,  in  August,  1889,  and  con- 
tinned  until  November  9.  Dredging  was  also  carried  on  in  December, 
1889,  and  January  and  February,  1890 — the  work  of  December  being 
done  with  a  dredge  owned  by  the  United  States.  During  the  fiscal  year 
96,0.'M  cubic  yards  of  mud  were  exc4ivated. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
OQtstanding  June  30,  1890,  was  $36,717.27,  and  the  result  was  the  com- 
pletion of  the  20  foot  anchorage  area  on  the  east  side  of  the  Sassafras 
Point  Reach,  and  18-foot  area  on  the  east  side  of  the  Fox  Point  lieach, 
aiid  aboct  three-fourtlis  of  the  18-foot  area  on  the  same  side  of  the 
Sassafras  Point  Keach,  and  the  purchase  of  plant  to  the  value  of 
818,326.53. 

There  is  required  for  the  completion  of  the  existing  project  the  exca- 
vation of  the  remainder  of  the  anchorage  basin  between  Fox  and  Field's 
Points. 

July  1,1880,  amount  available $36,717.27 

July  1,  lti90,  amoimt  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  188^ $35,8*29.71 

July  1, 1890,  outstanding  liabilities 887.56 

:«>,717.27 

Amount  appropriated  by  act  of  September  19,  1890 50, 000. 00 

i  Amoont  (estimated)  required  for  completion  of  existing  project 115, 00l^  00 

\  Sabinittetl  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acU  of  1866  and  1807. 

(See  Api>endix  G  9.) 

10.  Removal  of  Green  Jacket  Shoal,  Providence  River,  Rhode  Island. — 
Ibis  shoal  is  in  that  part  of  Providence  River  which  constitutes  the  har- 
bor of  Providence.  It  lies  off  the  wharves,  on  the  south  front  of  the 
city,  and  occupies  a  part  of  the  harbor  that  is  required  for  anchorage 
puqKMjes,  covering  an  area  of  about  18  acres  between  the  15  foot  curves. 

Tbe  adopted  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines. 

The  amount  expended,  including  outstanding  liabilities  to  June  30, 
1S89,  was  $28,064.37,  and  the  result  was  the  excavation  of  an  area  of 
&bout9^  acres  on  the  western  side  of  the  shoal  to  a  depth  of  25  feet  at 
inean  low  water,  making  an  important  addition  to  the  anchorage  facili- 
ties of  Providence  Harbor. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
J^redging  was  commenced  with  hired  plant  in  August,  1889,  and  con- 
tiuued  until  November  9.  Prom  January  6  to  February  8,  1890,  the 
vork  was  prosecuted  with  a  dredge  owned  by  the  United  States.  The 
amount  of  material  excavated  was  147,520  cubic  yards  of  mud  and  oys- 
ter shells. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
oatiitaudiug  Juue  30, 1890,  was  $20,185.03,  and  the  result  was  tbe  en- 
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largemeut  of  the  anchorage  area  by  about  4^  acres  and  the  purchase  of 
plant  to  the  value  of  $7,177.0L 

July  1,  1889,  amonnt  available |26,  ia5.63 

July  1, 1890,  amouDt  expended  during  fiscal  year,  exclnaive  of 

liabilities  oatstaudiiig  July  1.1889 $26,162.13 

July  1,  1890,  outstoudiDg  liabilities 23.50 

26.185.63 

Aruoant  appropriated  by  act  of  September  19,  1890 25,000.00 


\ 


Amoont  (estimated^  required  for  completion  of  existing  project 33, 096. 00 

Submitted  in  oompfianoe  with  requiromenls  of  sectious  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Ai>pendix  0  10.) 

11.  Neu^rt  Harbor  J  Rhode  Island, — Before  improvement  the  capacity 
of  the  inner  harbor  was  limited  by  shoals,  and  it  was  not  adeqt^ate  to 
the  number  and  size  of  the  vessels  seeking  it  for  cefuge.  The  southern 
or  main  entrance  was  obstructed  by  a  bar  which  stretched  out  from 
Goat  Island,  and  the  general  business  wharves  of  the  city  could  not  be 
reached  at  low  tide  by  vessels  drawing  more  Ihnn  8  feet. 

The  original  project  and  its  subsequent  moditication,  under  which 
work  is  now  carried  on,  are  substantially  as  follows  : 

Deepening  the  southern  entrance  to  15  feet  at  mean  low  water  and 
widening  it  by  dredging  Goat  island  Spit  northward  to  a  line  drawn 
from  the  dolphin  which  marks  the  spit,  to  clear  the  permanent  dock  at 
Fort  Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and 
15  feet  deep  at  mean  low  water  around  and  to  the  eastward  of  this  dol- 
phin ;  deepening  to  13  feet  at  mean  low  water  the  area  included  between 
the  13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner 
of  Perry  Mill  Wharf  to  Lime  Rock  on  the  south,  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  cit^'  wharf  on 
the  north ;  deepening  to  10  feet  at  mean  low  water  the  area  northwest 
of  a  line  drawn  from  Lime  Rock  through  the  spindle  which  is  in  the 
southeast  part  of  the  harbor,  and  excavating  a  channel  10  feet  deep  at 
mean  low  water  along  and  outside  the  harbor  line  south  to  a  point 
opposite  the  gas  company's  wharf;  and  the  construction  of  jetties  on 
the  western  shore  of  Goat  Island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  entrance  of  the  l^arbor. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  18X9,  was  $159,489.21,  with  the  following  results: 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  nine- 
tenths  had  been  completed.  The  channel  along,  and  outside  the  harbor 
line  south  to  a  point  opposite  the  gas  company's  wliarf  and  the  15  foot 
channel,  750  feet  wide,  around  and  to  the  eastward  of  the  Dolphin  on 
Goat  Island  Spit,  had  been  completed,  with  the  exception  of  a  nar- 
row strip  along  the  western  edge  and  to  the  noith  of  the  dolphin. 
The  increase  of  width  to  be  made  between  the  15  foot  curves  at  the 
southern  entrance  by  dredging  in  the  spit  south  of  Goat  Island  had 
been  completed.  The  berth  for  vessels  at  the  quartermaster's  wharf  at 
Fort  Adams  had  been  deepened  to  10  feet  at  mean  low  water,  and  the 
littoral  sand  from  the  outside  of  Goat  Island  had  been  stopped  for  the 
present  from  washing  into  the  channel  at  the  southern  entrance  of  the 
harbor  by  the  construction  of  a  jetty  on  the  west  side  of  the  island. 
The  southern  entrance  is  completed  for  vessels  of  15  feet  draught,  and 
of  the  total  area  to  be  dredged  within  the  harbor  (about  90  acres)  about 
two-thirds  have  been  completed. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
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lUg  done  on  the  bars  below  Hartford  until  1883.  In  1873  a  project  for 
the  construction  of  three  jetties  on  Saybrook  liar  was  adopted  ;  two  of 
these  have  been  built,  the  third  will  probably  not  be  required.  In  1880 
a  project  for  permanent  improvement  of  six  of  the  worst  bars  between 
Hartford  and  Middletown  was  adopted  ;  it  contemplated  building  rip- 
rap wing  dams,  rectifying  the  banks,  and  ])rotecting  the  caving  banks 
by  mattresses,  at  a  total  estimated  cost  of  $330,487.  It  was  afterwards 
found  necessary  to  extend  the  project 'to  include  annual  dredging  at 
these  and  other  bars  and  the  extension  and  repair  of  the  Saybrook  jet- 
ties. Two  of  the  contemplated  permanent  works  have  been  built,  a 
training;  wall  at  Hartford  Bar  and  a  winof-dam  at  Glastonbury  Bar, 
their  total  cost  being  $40,715.34.  In  addition  to  the  work  included  in 
the  estimate  of  $330,487,  the  east  and  west  jetties  at  Saybrook  have  been 
extended  and  repaired  and  a  channel  130  feet  wide  and  12  feet  deep 
has  been  dredged  between  them,  and  from  $5,000  to  $10,000  have  been 
annually  expended  in  dredging  to  maintain  a  depth  of  9  feet  on  the  bars 
between  Hartford  and  Saybrook. 

Experience  has  shown  that,  on  account  of  the  frequency  and  height 
of  freshets  in  this  river,  the  permanent  works  projected  in  1880  would 
be  inadequate  to  maintain  the  ilesired  depth,  or  even  to  materially  reduce 
the  amount  of  dredging  annually  required.  Therefore,  in  December, 
1887,  a  new  project  was  adopted  confining  future  operations  to  the  com- 
pletion of  the  Saybrook  jetties  to  a  height  of  5  feet  above  high  water, 
with  a  t«p  width  of  G  feet,  and  widening  the  channel  between  the  jetties 
to  400  feet,  with  a  depth  of  12  feet  at  mean  low  water,  at  an  estimateil 
cost  of  $80,000,  with  annual  dredging  to  maintain  a  9-foot  channel  be- 
tween Hartford  and  Long  Island  Sound,  at  an  average  cost  of  $10,000 
l>er  year. 

An  extension  of  the  project  to  include  raising  the  Hartford  Dike  to 
about  15  feet  above  low- water  level  is  proposed,  the  estimated  cost  of 
which  is  $50,000,  making  the  total  estimate  for  completion  $130,000; 
the  rea.«!ons  for  tliis  modification  are  given  in  detail  in  the  appendix  to 
this  report. 

It  is  believed  that  the  effect  of  raising  the  dike  will  be  to  consider-, 
ably  reduce  the  cost  of  annual  maintenance  by  dredging,  and  cause 
less  interference  with  navigation  by  the  occupation  of  the  low-water 
channel  by  the  dredging  plant.  Moreover,  the  revised  estimate  of 
$vSO,(N)0,  submitted  lor  com])letion  in  l.S8vS,  was  a  reduction  in  the  esti- 
mate of  works  previously  [iroposed  of  about  $290,000. 

During  the  psist  fiscal  year  a  navigable  chaunel  of  9  feet  depth  at 
low  water  was  made,  and,  as  far  as  practicable  with  available  fuiids, 
maintained  in  the  river  below  Hartford. 

Future  appropriations  will  be  applied  to  maintenance  of  such  a  chan- 
nel, to  niisirig  the  Hartford  Dike  and  completing  the  Saybrook  jetties, 
and  to  widening  the  channel  through  Saybrook  Bar. 

July  1,1889,  amount  available |4,255.Cd 

July  1, 1H90,  amount  expended  during  Hscal  year,  exclunive  of 

liabilitioaoiitHtandingJnlvl,  18M) $3,7:^.26 

July  I,  189U,  ouUfcjinding  liabilities 499.92 

^  4,239.13 

July  1,  1890,  bnlnnre  available HJ.  r.o 

Amount  appropriated  by  act  of  September  19,  1890 12, 500. «»() 

Amount  available  for  fiscal  year  ending  June30,  1891 12, 51H.  r»0 

Amount  (estimated)  required  for  oom}delion  of  existing  project 117, 500. 00 

Submitted  in  coin])liance  witli  requirements  of  sections  2  of  river  aud 
barbor  acts  of  IrtCiO  aud  1867. 

(S^  Appendix  D  3.) 
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forDiing  the  easterD  Hide  of  the  inner  harbor.  The  fillin^;  in  the  gap  in 
the  ma'n  breakwater  bad  been  curried  to  an  extent  sutlicieDt  to  keep 
oat  the  8ea,  which  was  formerly  driven  through  it  into  the  outer  harbor 
in  easterly  storms. 

The  timber  jetty,  filled  with  stone,  forming  the  shore  end  of  the  west- 
ern wall  of  the  enlarged  inner  harbor,  and  about  l(iO  feet  oV  its  north 
wall,  had  been  finished,  and  about  00  feet  of  the  wall  west  of  the  open- 
ing into  the  harbor  had  been  built  to  the  level  of  mean  high  water. 

At  the  beginning  of  the  last  fiscal  year  no  \^ork  was  in  progress. 
Work  was  resumed  on  the  north  wall  of  the  etdarged  inner  harbor  Au- 
gust 3, 1889,  and  1,911  tons  of  riprap  granite  were  placed  in  it,  and  420 
tons  on  the  breakwater,  during  the  lust  fiscal  year.  '  Of  the  stone  de- 
livered, 1,265  tons  were  taken  from  Mason's  Island  Quarry,  which  is 
operated  by  the  Government.  November  18,  1889,  the  United  States 
dredge,  Rhode  /«{amf,  commenced  dredging  in  the  enlarged  inner  harbor 
on  the  bar  that  had  formed  on  the  western  side  of  the  breakwater. 

The  dredging  extended  from  the  end  of  the  steam  boat  wharf  to  with- 
in about  100  feet  of  the  north  wall.  Three  thousand  twenty-five  yards 
of  sand  were  dredged,  making  a  depth  of  9  feet'^at  mean  low  water. 
The  dredging  was  discontinued  on  December  :^8,  1889. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $13,194.20,  and  the  result  was  the  ex- 
tension of  the  north  wall  of  the  enlarged  inner  harbor  50  feet  to  the 
westward,  and  the  use  of  420  tons  of  stone  in  the  proposed  repairs  to 
the  breakwater,  and  deepenijig  the  water  to  9  feet  on  that  part  of  the 
bar  within  the  enlarged  inner  harbor  that  lies  between  the  steam-boat 
wharf  and  a  line  100  feet  from  the  north  wall.  Also  the  purchase  of 
plant  to  the  value  of  $4,201.48. 

July  1,  1889,  amount  available |13,854. 12 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  I8cl9 |11,682.64 

July  1,  1890,  outstanding  liabilities 1.5tl.56 

13,194.20 

July  1,  1890,  balance  available 659.92 

Amount  appropriated  by  act  of  September  19,  1690 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 .1 15, 659. 92 

Amount  (estimated)  required  for  completion  of  existing  project 24, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  12.) 

13.  Paiccatuck  River^  Rliode  Island  and  Connecticut. — The  navigable 
part  of  the  Pawcatuck  liiver  extends  from  the  town  of  Westerly  to  Lit- 
tle Narragansett  Bay,  and  the  object  of  the  improvement  is  to  deepen 
and  widen  the  channel  leading  from  this  bay  to  Westerly. 

Before  improvement,  the  channel  was  crooked  and  obstructed  by  nu- 
merous shoals,  on  some  of  which  there  was  but  l^  feet  of  water  at  mean 
low  water. 

By  appropriations  made  in  the  years  1871  to  1875  the  river  was  im- 
proved by  the  excavation  of  a  channel  5^  feet  deep  at  mean  low  water 
and  75  feet  wide  below  the  wharves  and  from  35  to  40  feet  wide  between 
the  upper  and  lower  wharves.  The  present  project  contemplates  the 
further  widening  of  the  channel  to  100  feet  below  the  wharves  and  by 
an  additional  width  of  two  cuts  of  an  ordinary  dredging-machine,  t>r 
about  40  feet,  between  the  lower  and  upper  wliarves  ;  also  the  deepen- 
ing  of  the  entire  channel  to  8  feet  at  mean  low  water. 
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Ledge  to  Qnize'e  Ledge ;  the  second  to  be  4,200  feet  loDg,  extending  north- 
westerly from  Luddington  Kock.  The  estimated  cost  was  $1,311,134. 
No  modification  of  the  project  has  been  adopted  except  slight  changes 
of  cross-section  in  1880. 

Daring  the  past  fiscal  year  $7,764.83  have  l>een  expended  in  extend- 
ing the  east  breakwater  280  feet  and  in  enlarging  its  crosssection ;  this 
breakwater  is  completed.  It  is  3,450  feet  long,  and  extends  from  Sonth- 
west  Ledge  to  and  across  Quixe's  Ledge. 

The  west  breakwater  is  not  begun. 

The  river  and  harbor  act  of  August  11,  1888,  provided,  ^^And  the 
Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  westeru 
breakwater,  and  the  Secretary  of  War  is  authorized  in  his  discretion  to 
expend  any  portion  of  said  sum  in  commencing  its  construction."  The 
New  Haven  harbor-commissioners  proposed  a  plan  for  relocation  of 
the  western  breakwater  which  would  largely  increase  the  anchorage 
afforded  nuder  the  original  project,  and  which  would  coat  about  $5,000,- 
000.  There  is  no  doubt  of  the  desirability  of  increasing  the  anchorage- 
ground,  but  the  expenditure  required  by  this  plan  is  larger  than  the 
present  demands  of  commerce  seem  to  warrant.  A  plan  was  suggested 
by  the  officer  in  charge  for  changing  the  location  of  the  westeru  break- 
water to  the  southwest  about  G,000  feet,  and  constructing  a  breakwater 
5,000  feet  long,  which  should  start  at  a  point  1,000  feet  N.  54^  E. 
from  Luddington  iiocli,  and  extend  S.  54^  W.,  crossing  the  rock.  The 
cost  of  this,  in  addition  to  the  present  estimates  of  $1,311,134,  would 
be  about  $750,000.  Further  details  concerning  this  plan  and  a  sketch 
showing  location  of  proposeil  works  are  printed  in  the  Annual  Report 
for  1889,  Part  I,  pages  60  and  01 ;  also  Appendix  D  6,  pages  675-685. 

July  1,  1889,  amoaot  available $23,435.31 

July  1,  1890,  amount  expendnd  daring  fiscal  year,  exclusive  of 

liabUities  outstanding  July  1,  1889 $7,7G4.a3 

July  1,  1890,  outstanding  liabilities 175.00 

7, 939. 83 

July  I,  1890,  balance  available '. 15,495.48 

Amonn I  appropriated  by  act  of  September  19,  1890 V^O,  OCO.  00 

Amount  available  for  fiscal  year  ending  June  30, 1891 135, 495. 48 

(  Amount  (estimated)  reqnired  for  completion  of  existing  project 821, 134. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  D  0.) 

7.  Milford  Harbor^  Connecticut — This  harbor  consists  of  a  broad  open 
bay,  from  the  head  of  which  a  small  tidal  stream  extends  three  qnarters 
of  a  mile  inland  to  the  upper  wharf.  Originally  the  depth  on  the  bar 
at  the  mouth  of  the  river  was  less  than  2  feet  at  mean  low  tide;  in 
parts  of  the  river  the  channel  ran  nearly  bare. 

Under  the  first  project  for  improvement,  adopted  in  1872,  a  channel 
4  feet  deep  and  100  feet  wide  was  excavated  through  the  bar,  and  thence 
40  to  00  feet  wide  to  the  upper  wharf;  small  jetties  were  bnilt  to  pro- 
tect the  east  bank  from  erosion,  and  two  jetties  were  built  to  preserve 
the  channel  on  the  bar,  at  a  total  cost  of  $34,000.  In  1881  a  project 
was  adopteiii  for  makini^  the  channel  tiirough  the  bar  8  feet  deep  at 
mean  low  water  and  H>0  feet  wide,  at  an  estimated  cost  of  $11,000. 

The  8  foot  channel  has  been  completed  to  100  feet  width. 

Nothing:  was  done  durini^  the  past  fiscal  year. 

The  project  is  completed. 


50  REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

of  tbe  eusteru  breakwater  to  a  point  aboat  2,290  feet  from  its  eastern 
extremity. 

The  work  required  is  tb  finish  the  construction  of  the  eastern  break- 
water. In  case  it  be  found  that  sufficient  protection  to  the  harbor  of 
refuge  has  been  afforded  when  the  range  from  Stonington  Light  to  the 
middle  of  Wicoi>essit  Island  is  reached,  the  lenglh  of  the  breakwater 
.yet  to  be  built  will  be  about  280  feet.  Should  it  be  decided  to  extend 
it  to  the  Middle  Ground  it  will  require  about  100  feet  more. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  anchor- 
age for  vessels  drawing  18  ieet  of  water  and  a  harbor  of  refnge  for  the 
commerce  which  daily  passes  between  Long  Island  Sound  and  the  east- 
ward. 

July  1,  lb89,  anion Dt  ayailable 9^12.84 

July  1,  1890,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilitieaontstaudiug  July  1,  1889.. 9775. 15 

July  Ij  1890,  outstanding  liabilities 87.42 

862. 57 

July  1,  1890,  balance  available 50.27 

Amount  appropriated  by  act  of  September  19,  1890 12,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 12,550.27 
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Amount  (esti mated)  required  for  completion  of  existing  project 12,500.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  Itm  and  1867. 

(See  Appendix  O  14.) 

15.  Removing  sunken  vessels  or  craft  obstru4)ting  or  endangering  navi- 
gation.—  Wreck  of  schooner  Sarah  L,  Simmons, — This  vessel  was 
wrecked  September  11,  1889,  about  700  yards  from  Pollock  Bip  light- 
Bbip.  A  contract  for  its  removal  was  made  and  the  work  finally  com- 
pleted March  31, 1890.    Much  delay  was  caused  by  unfavorable  weather. 

Wreck  of  schooner  JE lien  R.y  in  Little  Harbor,  Wood's  Holl,  Massachu- 
setts. A  contract  for  the  removal  of  this  wreck  was  entered  into  and 
the  work  was  completed  March  26,  1890. 

Wreck  of  schooner  Quilp^  on  the  north  side  of  the  entrance  to  Cutty- 
huuk  Pond,  Cuttyhunk  Island,  Massachusetts.  A  contract  for  the  re- 
moval of  this  wreck  was  entered  into  and  the  work  was  completed 
March  24,  1890. 

Wreck  of  schooner  Benjamin  Oartside, — This  vessel  was  sunk  b^' col- 
lision October  5, 1889,  while  lying  at  anchor  about  2J  miles  from  Hand- 
kerchief lightship.  She  was  loaded  with  a  cargo  of  coal.  A  contract 
for  removal  of  the  wreck  was  made  and  work  was  commenced  June  18, 
1890. 

(See  Appendix  0  15.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11^  1888. 

It  apf)earhig  from  the  preliminary  examination  made  by  the  local  eu- 
gineerthat  the  following  localities  are  worthy  of  improvement,  and  the 
public  necessity  therefor  being  apparent  from  the  factn  and  reasons  re- 
ported, which  are  concurred  in  by  the  Chief  of  Engineurs,  Major  Liver- 
more  was  cbaiged  with  and  completed  their  survey,  the- results  of  which 
were  transmitted  to  Congress  and  printed  in  Ex.  Docs,  of  the  Fifty-first 
Congress,  first  session : 

1.  Martha^ s  Vineyard^  inner  and  outer  harbor  atUdgartown^  Massaohth 
sctts,-^Printe<\  as  House  Ex.  Doc.  59.    (See  also  Appendix  C  IQ.) 
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to  the  hea<l  of  the  upper  liarbor,  above  tlie  bndgea ;  the  total  estimated 
cost  of  these  extensioihs  wan  $35,000.  In  iulditioii  to  this  a  further 
extension  has  been  asked  by  the  citizens  to  provide  for  a  breakwater 
from  the  Tongue  to  the  Inner  Beacon,  estimated  to  cost  $30,000. 

During  the  past  fiscal  year  the  available  funds  were  expended  in 
dredging  in  the  upper  harbor  above  the  bridges. 

Jnly  I,  1889,  araonut  available $2,438.87 

July  i,  1890,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
oiitotanding  July  1,  lbH9 1,110.13 

July  1,  1890,  balance  available 1,328.75 

Ain'oim  t  ap|>ropriated  by  act  of  September  19,  1890 - 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1691 21, 328. 75 
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Amonnt  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f      harbor  acts  of  IHm  and  \H^. 

(See  Appendix  D  9.) 

10.  Bl4i€k  Rock  Harbor^  Connecticut. — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island,  and  of  two  small  streams  ex- 
tending inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek,  the 
more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement,  submitted  in  1883,  includes  dredging  a 
chsuinel  3,300  feet  long,  80  feet  wide,  and  0  feet  deep,  to  extend  up  Cedar 
Creek,  and  a  brealvwater  from  Fairweather  Island  to  the  mainland.  The 
estimated  cost  was  $80,000. 

The  breakwater  has  be^n  built  to  tho  fall  length,  but  not  to  the  width 
and  height  projected.  The  proposed  channel  has  been  carried  up  to  the 
bead  of  the  harbor,  with  rather  less  than  the  projected  width  in  places. 

During  the  past  fiscal  year  the  channel  was  extended  about  2,200 
feet. 

July  1,  1889,  amonnt  available $2,084.56 

Jnly  1,  1H90,  amonnt  expended  dnring  fiscal  year,  ezclasive  of 

liabilities  ontataiKling  July  1,1889 $748.13 

July  1,  1H90,  outstanding  liabilities 875.00 

1,623.13 

July  1,  1890,  balance  available 461.43 

Amount  appropriat ed  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5,461.43 

(  Amonnt  (estimated)  .reqnired  for  completion  of  existing  project 40, 000. 00 

\  Sobraitt<Ml  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  a^ts  of  1866  and  1867. 

(See  Appendix  D  10.) 

IL  Nor  walk  Harbor^  Connecticut — This  harbor  consists  of  the  tidal 
part  of  Norwalk  Kiver  extending  from  Norwalk,  Conn.,  to  the  river^s 
mouth,  a  distance  of  about  3  miles,  and  of  an  outer  harbor  lying  between 
Norwalk  Island  and  the  inainLind.  South  Norwalk  is  on  the  river  about 
IJ  miles  below  Norwalk.  Originally  the  depth  up  to  South  Norwalk 
was  about 5  feet  at  mean  low  water;  betweeu  there  and  Norwalk  the 
river-bed  ran  nearly  bare. 

The  first  ]>roject  for  improvement  contemplated  a  channel  100  feet 
wide  and  6  feet  deep  to  Norwalk.  In  i88l  the  project  was  modified  to 
provide  for  a  depth  of  8  feet  below  Sonth  Norwalk.  The  last  estimate 
npou  this  work  placed  the  cost  from  commencement  at  184,000. 
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The  project  for  improvement  adopted  in  1880  and  slightly  modified 
in  1882  provided  for  removing  to  a  depth  of  16  feet  at  mean  low  water 
t  he  sontherly  part  of  a  shoal  of  sand  and  bowlders  lying  east  of  the  New 
Lontion  Northern  Railroad  Wharf.  The  original  depth  on  this  part  of 
the  shoal  was  from  5  to  15  feet. 

Nineteen  thousand  eight  hundred  dollars  have  been  ^appropriated  for 
and  expended  on  this  work. 

Nothing  was  done  during  the  past  fiscal  year. 

The  required  depth  has  been  made  over  nearly  the  whole  area  con- 
templated in  the  project,  which  is  regarded  as  completed,  no  further 
work  under  it  being  desired. 

July  1,  1889,  amount  available $-201.  :{9 

July  1,  18iK).  amouot  expended  during  fiscal  year,  excluBivo  of  liabilities 

outstaudiijgJuly  1,  18«9 i!0L39 

(See  Appendix  D  2.) 

3.  Connecticut  River,  Massachmetts  and  Connecticut — above  BartforfL — 
From  Holyoke,  Mass.,  34  miles  above  Hartford,  down  to  Enfield  Kails 
or  Uapids  a  distance  of  18  miles,  there  is  a  fair  channel  4  to  5  i'eet  deep. 
Enfield  Rapids  extends  about  5  miles  over  a  rocky  nnd  uneven  bed, 
with  a  total  fall  of  32  feet.  From  the  foot  of  Enfield  llapids  to  Hart- 
ford, a  distance  of  11  miles,  the  river-bed  is  broad  and  sandy,  with  a 
channel  from  2  to  5  feet  deep  at  low  water.  Several  years  ago  the 
Connecticut  River  Company  constructed  a  small  canal  around  Enfieltl 
Rapids,  through  which  boats  of  3  feet  draught  and  80  feet  length  can 
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Tbe  several  projects  under  which  woi  k  has  been  done  have  been  for 
dredging  at  Barber's  Landing  and  for  wing  dams.  In  1878  plans  and 
estimates  were  submitted  for  construction  of  a  canal  8  feet  deep  around 
Enfield  Rapids;  these  CvSti in at«s  were  revised  in  1880,  Tho  estimated 
co.st  of  the  canal  was  $1,322,805;  it  was  nob  considered  advisable  to 
commence  construction  with  a  less  sura  than  $150,000,  which  has  not 
yet  been  appropriated. 

Up  to  the  close*  of  the  i)resent  fiscal  year  $  100,000  have  been  appro- 
l>riated  for  this  part  of  the  river,  of  which  $1)1,059.70  have  been  ex 
pended. 

All  the  work  done  has  been  dredging  and  the  construction  and  re- 
pair of  seven  wing  dams. 

No  work  was  done  during  the  past  fiscal  year. 

The  funds  on  hand  from  previous  appropriations  are  suflicient  for 
such  repairs  and  temporary  improvement  as  may  be  needed  during  the 
ensuing  fiscal  year. 

July  1,  I88y,  amount  available $9,133.20 

July  1,  18iH),  amount  ex ptMuled  during  fiscal  year,  exclusive  of  liabilities 
outstanding  J  uly  1,  IbdO 1112.^0 

July  1,  1890,  balance  available 8,940.30 

Connecticut  EivcTj  below  Hartford, — Between  Hartford  9<nd  Long 
Island  Sound,  a  distance  of  50  miles  by  course  of  channel,  the  dei^th  on 
the  bars  was  formerly  5  feet  at  low  water,  the  worst  places  being  between 
Hartford  and  Middletown,  a  distance  of  19  miles,  and  at  Say  brook  Bar, 
at  the  mouth  of  the  river.  Dredging  was  carried  on  and  small  wing- 
dams  were  constructed  by  private  ])arties  and  by  a  State  corporation 
up  to  18G8  with  no  permanent  benefit. 

In  1808  a  i)roject  for  improvement  by  the  United  Stat-es  was  sub- 
mitted, under  which  a  pile  dike  was  built  at  Hartford  and  annual  dreog* 
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of  the  river  at  mean  low  water  was  from  1.  to  3  feet^  gradually  iDcreasing 
in  the  bay  to  a  depth  of  12  feet. 

The  project  for  improvement,  proposed  in  1883  and  adopted  in  1886, 
provides  for  dredging  a  channel  80  feel  wide  and  5  ieet  deep  at  meali 
low  water  from  the  bay  to  the  head  of  the  harbor,  at  an  estimated  cost  of 
$20,000. 

Pifteen  thousand  dollars  have  been  expended  in  making  a  chan- 
nel 5  feet  deep,  with  width  of  80  feet  or  over  for  more  than  half  its 
projected  length  and  50  feet  for  tde  rest  of  the  distance. 

Nothing  was  done  during  the  past  fiscal  year. 

July  I,  18d9,  amoiiDt  available $630.34 

Jnlv  1)  1>^U,  amonut  expeuded  daring  fiscal  year^  ezolasive  of  liabilities 
outstanding  July  1,  ld89 116.48 

July  1,  1890,  balance  available 513.86 

Amount  appropriated  by  act  of  September  11),  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5,5i3. 86 

(See  Appendix  D  13.) 

14.  Pari  Chester  Harbor^  New  York, — This  harbor  consists  of  a  bay 
opening  into  Long  Isl  md  Sound  at  the  mouth  of  Byram  Kiver,  and  oif 
the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

The  original  availa  <le  depth  in  the  river  was  not  more  than  a  foot  at 
low  wati'r,  and  Salt  Hock  in  the  river,  and  Sunken  Bock  in  the  bay, 
were  considered  dangerous  obstructions. 

Tbo  project  for  improvement,  ailopted  in  1871,  provided  for  the  re- 
moval of  these  rocks  toll  and  11  feet  depth  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  196,632. 

In  1881  the  project  was  extended  to  provide  for  dredging  a  channel 
2^  feet  deep  and  from  60  to  100  Ieet  wide,  from  the  bay  to  the  vicinity 
of  the  vilhige  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of 
Sunken  llock,  and  to  build  a  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serve  as  a  beacon  on  the  rock. 

Salt  Hock  has  been  removed  to  the  required  depth  of  9  feet  at  mean 
low  water,  a  channel  2^  feet  deep  and  from  60  to  1(K)  feet  wide  has  been 
completed  to  within  150  feet  of  the  Port  Chester  Bridge,  with  25  feet 
width  to  the  bridge,  and  288  linear  feet  of  the  breakwater  from  Sunken 
Bock  towanls  Byram  Point  have  been  built. 

Nothing  was  done  during  the  past  fiscal  year. 

A  revised  estimate,  made  in  1890  in  accordance  with  the  modification 
of  1888,  places  the  cost  of  completion  of  the  project  at  $20,000,  instead 
of  164,632,  as  under  the  original  project. 

Jnly  1^1889, amonut  available $14.71 

July  1, 1890,  anion nt  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstaudinf^July  1,1889 3.50 

Jnly  1,1890,  balance  available 11.21 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5,011.21 
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(  Amount  (estimated)  reqnired  for  completion  of  existing  project 20, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  D  14.) 
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4.  Clinton  Harbor^  Cwmectieut — This  harbor  is  10  miles  west  of  the 
mouth  of  the  OoiiDecticnt  River.  Its  channel  runs  for  nearly  a  mile 
iDside  of  a  beach,  throagh  which  a  breiurli  was  made  about  the  year 
1840,  after  which  tbe  channel  shoaled  in  two  places  to  about  4  feet 
depth  where  it  had  been  8  feet  deep. 

The  project  for  improvement  adopted  in  1882  provided  for  closing 
the  breach  and,  if  that  did  not  restore  the  channel  depth,  for  dredging 
a  channel  .100  feet  wide  and  6  feet  deep  at  mean  low  water  through  tbe 
shoals.    The  entire  cost  was  estimated  at  $  10,000. 

A  riprap  dike  was  built  across  the  breach  in  1883;  it  requires  some 
repair.    The  channel  depth  has  not  changed  since  1882. 

Nothing  was  done  during  the  past  fiscal  year. 

July  1, 1889,  amount  available $252.73 

July  1, 1890,  balance  available ''        ^252.73 

Amount  appropriated  by  oot  of  September  19, 1H90 3, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 3,752.73 
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Amount  (estimated)  required  for  completion  of  existing  project 3, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1^67. 

(See  Appendix  D  4.) 

5.  New  Haven  Harbor,  Connecticut — The  original  available  low- water 
depth  up  to  the  wharves  in  this  harbor  was  about  9  feet. 

The  first  project  for  deepening  the  channel  provided  for  making  it  13 
feet  deep,  which  was  done  in  1871.  It  was  widened  at  different  times 
until  1878,  when  a  project  was  adopted  for  dredging  a  channel  IG  feet 
deep  and  not  less  tban  400  feet  wide.  In  1882  a  project  was  adopted 
for  buihliug  a  dike  to  extend  out  from  Bandy  Point,  with  an  arm  par- 
allel to  the  channel  and  3,200  feet  long,  in  order  to  contract  the  chan- 
nel and  maintain  16  feet  depth  on  Fort  Hale  Bar  when  that  depth 
should  be  obtained  by  dredging. 

A  16  foot  channel,  from  400  to  600  feet  wide,  has  been  obtained  all 
the  way  up  the  harbor,  except  over  the  Fort  Hale  Bar,  where  the  depth 
is  but  13  feet. 

Tbe  shore-arm  and  2,089  feet  of  the  channel-arm  of  the  Sandy  Point 
Dike  have  been  built. 

During  the  past  fiscal  year  the  Sandy  Point  Dike  was  extended  320 
feet,  and  shoals  were  removed  from  the  side  of  the  channel  near  the 
head  of  the  harbor. 

July  1,  1889,  amount  available $1,159.88 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiea 
outstanding  July  1,  1889 989.24 

July  1,  1890,  balance  available 170.64 

Amount  appropriated  by  act  of  September  19,  1890 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15,170.64 

C  Amount  (estimated)  reqnired  for  completion  of  existing  project 63, 000.  Ob 

•{Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  Appendix  D  5.) 

6.  BreaJcwater  at  New  Haven,  Connecticxtt — In  1880  a  project  was 
a<lopted  for  making  a  harbor  of  refuge  at  the  entrance  to  New  Haven 
Harbor  by  the  construction  of  two  riprap  breakwaters ;  the  first  to  be  3,300 
feet  long,  extending  northeasterly  from  the  light-hoase  on  Southwest 
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Tbo  cliauiiel  lias  been  made  0  feet  d^ep  at  high  water  and  125  feet 
wide  to  the  head  of  Goose  Island,  oue-balf  mile  from  the  moath  of  the 
creek  ;  thence  to  Town  Dock  100  feet  wide,  and  thence  to  Lockwood'e 
nearly  the  same  width.  Above  Town  Dock  1,235  linear  feet  of  diking 
have  been  built  on  the  east  side  of  the  channel. 

Nothing  was  done  during  Ihe  past  fiscal  year. 

A  lay  out  for  the  channel  above  Lockwood's  was  surveyed  in  1889, 
and  an  unsuccessful  effort  was  made  to  obtain  consent  of  owners  to  the 
depositing  of  material  to  be  dredged  upon  the  adjacent  marsh  lands. 
Without  this  consent  dredging  would  be  very  expensive,  and  the  officer 
in  charge  considers  it  inexpedient  to  begin  work  until  at  least  $25,000 
is  available. 

Thefnu4ls  remaining  are  sntficient  for  all  present  needs  below  Lock- 
wootVs.  Unless  it  is  considered  advisable  to  extend  the  improvement 
above  Lockwood's,  no  additional  funds  are  now  needed.  There  is  at 
present  no  navigation  above  that  point,  and  it  is  doubtful  whether  there 
will  be  to  any  great  extent  should  the  proposed  improvement  be  made. 

July  1,  1889,  anjouut  available $7,16:^.08 

July  1,  181H),  amouut  expended  during  the  fiscal  year,  exclusive  of  liabili- 
ties on  standing  July  1»  1889 2*J.05 


July  1,  1890,  balance  available 7, 141.  OH 

1  Auiount  (estiiBated)  required  for  completion  of  exlMtiug  project 152, 100. 00 

s  Subinitt-ed  in  couipliauce  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1&(>G  and  18ii7. 

(See  Appendix  1>  17.) 

18.  Greenport  Harbor y  New  York. — This  harbor,  at  the  eastern  end  of 
Long  Island,  is  exposeA^l  to  easterly  storms.  Its  anchorage  ground,  which 
was  sheltered  by  Joshua's  Point,  has  materially  shoaled  by  the  erosion 
of  the  |K)int  and  by  the  influx  of  drifting  sand. 

The  project  for  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  riprai)  breakwater  extending  from  Joshua's  Point  1,700 
feet  in  a  southeasterly  course  to  arrest. drifting  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  sheltered  area.  Its  cost  was  es- 
timated at  $46,000. 

During  the  past  tiscal  year  the  available  funds  were  exiiended  in  ex- 
tending the  breakwater  35  linear  feet;  its  present  length  is  1,570  feet. 

July  1, 1889,  amount  available $UU.2:} 

Julv  1,  1890,  amount  expended  during  tiscal  year,  exclnsive  of  liabilities 
outstanding  July   1,  1889 131.23 

Amount  appmpriated  by  act  of  September  19,  1890 5, 000. 00 

i  Auiount  (estimated)  required  for  completion  of  existing  project 11,000. 00 

^  Subniitied  on  compitauce  with  retidirements  of  sections  2  of  the  river 
(     and  harbor  acts  of  186G  and  1807. 

•(See  Appendix  D  18.) 

19.  Glen  Cove  Harbor ^  New  York. — This  liarbor  is  an  inlet  on  the  east 
side  of  Hempstead  Bay,  which  is  accessible  only  at  high  tide,  and  a 
breakwater  was  needed  to  shelter  v^eesels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provides  for  a  riprap 
breiik  water  about  2,500  feet  long,  extending  in  a  west-southwesterly 
direction  from  the  northwest  corner  of  the  Glen  Cove  Dock;  its  esti- 
matetl  cost  is  $201,900, 
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July  1,  18H1I,  amount  available ,. $1,404.35 

July  1,  I^yo,  amoiiut  expeuilecl  diirinf;  tiHcal  yeur,  oxclnsive  of  liabilities 

oiit«t:iiuHuj?  July  1,  ia*!i9 1,332.40 

July  1,  1J^90,  balanr©  available 71.t)5 

Ainonut  appropriated  by  act  of  September  19, 1890 2,500.00 

Amount  available  for  fiBcal  year  ending  June  30,1891 - 2,571.95 

(  Amount  (estimated)  required  for  repairs 2,500.00 

-;  .Submiltedin  compliance  with  requirements  of  sections  2  of  river  and 
(      barbor  acts  of  l«<Mi  and  1867. 

(See  Appendix  D  7.) 

^.  Eousatonie  River ^  Conned inif. — The  navigable  parfc  of  this  river 
exteiulT^  from  Derby,  Conn.,  to  Long  Island  Sonnd,  a  distance  of  13 
miles,  and  was  originally  obstructed  by  several  bars  upon  which  the 
low  water  depth  was  from  3  To  5  feet. 

In  1871  a  project  was  adoi)te<l  for  making  and  maintaining  a  chan- 
nel KM)  feet  wide  and  7  feet  deep  at  mean  low  water  throughout  this 
distance.  Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth. 

A  channel  of  the  require<l  depth  has  Jbeen  dredged  several  times 
through  the  worst  bars ;  the  ]»resent  available  depth  over  them  is  about 
G  feer-  at  mean  low  water.  Drew's  Kock  has  been  removed  to  fi  depth 
of  7  leet. 

During  the  past  fiscal  year  dredging  was  done  to  maintain  the  chan- 
nel through  the  bars  in  the  river,  and  1,200  linear  feet,  of  the  break- 
water at  the  river's  mouth  were  built,  under  a  contract  still  in  progress. 

July  1,  18^0,  auiouut  available $8,131.18 

July  1,  181H),  amount  expended  durinj;  (iscal  vear,  exclusive  of 

li'abiruiesout.Htaudiuj;.July  1,  1889 * $2,907.20 

July  1,  IKMJ,  outslandiug  liabilities 90.00 

2, 997. 20 

July  1,  1890,  balance  available 5,i:«.9f? 

Aiuouii t  appropriated  by  act  of  September  19,  18'90 35, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891  40,  i:W.  93 

Amount  (estimated)  required  for  completiou  of  existing  project 132, 0(M).  00 

8ubmitfed  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(50  and  18<57, 

(^3ee  Appendix  D  8  ) 

9.  Bridfftport  Harbor^  Connecticut — The  available  depth  in  this  har- 
bor was  originally  5  feet  at  mean  low  water. 

The  first  project  for  improvement  j)rovided  for  an  8  foot  channel  over 
the  outer  and  inner  burs.  This  was  <lredged  on  the  outer  bar  in  1837, 
and  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making  a 
(channel  12  feet  deep  and  100  feet  wide,  subsequently  modified  to  300 
feet,  and  for  building  a  jetty  on. the  east  shore  to  check  the  influx  of 
sand.  This  was  nccomplislied  in  1882,  and  a  new  project  was  adopted 
for  widening  to  000  feet  the  channel  from  the  Inner  Beacon  to  the  Nan- 
gatuck  Hail  road  wharf,  to  provide  for  vessels  driven  in  by  bad  weather, 
without  blocking  the  main  channel.  The  estimated  post  of  the  latter 
project  was  $GO,0(M) ;  it  is  very  nearly  completed.  A  small  iwea  remains 
near  the  Inner  Beacon  which  it  is  considered  desirable  to  dredge 
Tlie  project  was  exten<led  in  1888  to  include  widening  the  channel 
above  the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  point, 
and  was  further  extended  by  act  of  Congress  authorizing  the  expendi- 
ture of  the  appropriation  of  1888  towards  <lredgi ug  a  9  foot  ch^uiiiel  up 
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Houston  was  charged  with  and  completed  their  survey,  the  results  of 
which  were  transmitted  to  Cougress  and  printed  in  Ex.  Doc's,  of  the 
Fifty-first  Congress,  first  session. 

1.  Browv?s  Greeks  Sayville^  New  JbrA^.-^Prinf  ed  as  House  Ex.  Doc. 
22.    (See  also  Appendix  D  22.)  ^ 

2.  Larchmont  Harbor^  New  York, — Printed  as  House  Ex.  Doc.  40. 
(See  also  Appendix  D  23.) 

IMPROVEMENT  OF  HUDSON  "RIVER  AND  OF  HARBORS  OF  RONDOUT  AND 
SAUGERTIES,  NEW  YORK— REMOVING  OBS IRUCTIONS  IN  EAST  RIVER 
AND  HELL  GATE — IMPROVEMENT  OF  ENTRANCE  TO  NEW  YORK  HAR- 
BOR—IMPROVEMENT OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF 
NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 

Officer  in  charge,  Lieut.  Col.  6.  L.  Gillespie,  Corps  of  Engineers,  hav- 
ing under  his  immediate  orders  Lieut.  Harry  Taylor,  Oorps  of  Engi- 
neers. 

1.  HudsonRiveTj  New  York. — The  improvement  of  this  river  has  been 
restricted  by  the  wording  of  the  appropriation  acU  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  G  miles  above  Albany, 
and  New  Biiltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  7^  I'eetat  mean  low  water; 
between  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  navi- 
gable depth  between  New  Baltimore  and  Albany  IT  feet,  and  between 
Albany  and  Troy  9  feet  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents,  and  by  ilredging. 

The  estimated  cost  of  making  this  improvement,  prepared  in  1882, 
subject  to  be  increased  annually,  was  $1,078,304.  In  1889  the  estimated 
cost  was  $1,424,435. 

The  amoufit  expended  to  June  30,  1880,  inclusive  of  outstandiqg  lia- 
bilities, was  $l,03i3,739.59,  of  which  sum  a  large  part  has,  however,  from 
the  necessity  of  the  case,  been  applied  to  the  rei)air  of  decaying  dikes 
instead  of  to  the  construction  of  the  new  <1ikes  yet  to  be  built.  At  that 
(late  the  dikes  provided  for  in  the  project  of  improvement,  so  far  as 
built,  have  resulted  in  securing  a  channel  depth  of  10  feet  nearly  all  the 
way  from  New  Baltimore*  to  Albany,  and  of  8  feet  nearly  all  the  way 
from  Albany  to  Troy.  The  shoal  spots  make  the  navigable  depths  on 
those  parts  of  the  river  9 J  feet  and  7 J  teet,  resjjectively. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  in- 
clusive of  outstanding  liabilities,  was  131,573.05,  and  was  applied  to  the 
repairs  of  the  dikes  and  to  the  construction  of  a  new  dike  at  Mull's  Plaat. 

July  1,  18S9,  amount  available $94,856.28 

July  ly  1890,  amount  exx>6nded  duriog  iiscal  year,  exclusive 

oniabilitieaoutstanding^ily  1,  1889 $31,365.05 

July  I,  1H90,  oat8t«nding  liabilitiee 8,656.35 

Jnly  1,  1690,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 44, 396. 15 

81,417.55 

July  I,  1890,  balance  available -: : 10,438.73 

Amount  appropriated  by  act  of  September  19,  1890 150,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 160, 438. 73 

JAnionbt  (oHtlwated)  required  for  completion  of  existing  project 145, 000. 00 
Submitted  in  compliance  with  requiiements  of  sectipns  2  of  river  and 
harbor  acUs  of  1866  and  1867 

(See  Appendix  E  1,) 
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July  1,  18^0,  amonni  iivjiilablo $1,404.35 

.July  1, 1K)U,  amoiiut  expended  during;  tlHcuI  year,  exclusive  of  liabUities 

oiitMtaiiding  July  1,  1B89 1,33-2.40 

July  1,  1^^90,  balance  available -.  71.95 

Aui'ount  appropriated  by  act  of  September  19,1890 2,500.00 

Auiount  available  for  fiscal  year  ending  June  30,1891 -- 2,571.95 

(  Amount  (estimated)  required  for  repairs 2,500.00 

<:  .Subnuttediu  crouipliance  with  requirements  of  Rections  2  of  river  and 
(      liarbor  nets  of  !««)()  and  18fi7. 

(See  Appendix  ])  7.) 

^,  Houmtonic  River,  CanneciUntf. — The  navigable  part  of  this  river 
extei)d>^  Irotti  Derby,  Conn.,  to  Long  Island  Sound,  a  distance  of  13 
miles,  and  was  originallj^  obstrncted  by  several  bars  upon  which  the 
hi \v  water  depth  was  from  3  to  5  feet. 

In  1871  a  yiroject  was  adopted  for  making  and  raaintahiing  a  chan- 
nel 100  feet  wide  and  7  feet  deep  at  mean  low  water  thronghont  this 
distance.  Besides  the  necessary  dredging,  it  contemplated  building  a 
breakwater  east  of  the  channel  over  the  bar  at  the  river's  mouth. 

A  channel  of  the  required  depth  has  .been  dredged  several  times 
through  the  worst  bars ;  the  ])resent  available  depth  over  them  is  about 
(]  (eet  at  mean  low  water.  Drew's  Kock  has  been  removed  to  a  depth 
of  7  (eet. 

During  the  pfist  fiscal  year  dredging  was  done  to  maintain  the  chan- 
nel through  the  bars  in  the  river,  and  1,200  linear  feet- of  the  break- 
water at  the  rivei^s  mouth  were  built,  under  a  contract  still  in  progress. 

July  1,  1880,  auiouut  available $8,131.18 

July  1»  18*M),  amount  4'xpeiided  durinj^  fiscal  yeur,  exclusive  of 

iirtbililie8outstaudiD|^  July  1,  1KSI> '. ..     $2,907.20 

July  I,  1H90,  outHlanding  liabilities. 90.00 

2, 997. 20 

July  1,  1890,  balance  available 5,133.98 

Aujount  appropriated  by  act  of  September  19,  18'90 35, 000. 00 

Aniouut  available  for  fiscal  year  ending  June  30,  1891 40.  \X\.  93 

i  Amount  (estimated)  required  for  com^detiou  of  existing  project 1:$2, 000. 00 

/  Submitted  incompliance  with  requirements  of  Rections  2  of  river  and 
(      harbor  acta  of  1H(K)  and  18()7. 

(See  Ai)pendix  D  8  ) 

0.  Bruhfeport  Harbor,  Coiivcatient. — The  available  depth  in  this  har- 
bor was  origiiijilly  5  feet  at  mean  low  water. 

The  lirst  ])rqject  for  improvement  jirovided  for  an  8  foot  channel  over 
the  outer  and  inner  bnrs.  This  was  dredged  on  the  outer  bar  in  1837, 
und  on  both  bars  in  1853.  In  1871  a  project  was  adopted  for  making  a 
channel  lli  feet  deep  and  100  feet  wide,  subsequently  modified  to  300 
feet,  and  for  buihling  a  jetty  on. the  east  shore  to  check  the  influx  of 
sand.  This  was  accomplished  in  18813,  and  a  new  project  was  adopted 
for  widening  to  000  feet  the  channel  from  the  Inner  Beacon  to  the  Nau- 
gatuck  llailroa<l  wharf,  to  provide  for  vessels  driven  in  by  bad  weather, 
without  blocking  the  main  channel.  The  estimated  cost  of  the  latter 
project  was  $00,000 ;  ii  is  very  nearly  completed.  A  small  arrea  remains 
near  the  Inner  Heacou  which  it  is  considered  desirable  to  dredge 
The  project  was  extended  in  1888  to  include  widening  the  channel 
al)ove  the  railroad  wharf  in  order  to  relieve  the  crowding  at  that  ])oint, 
and  was  further  extended  by  act  of  Congress  authorizing  the  expendi- 
ture of  the  appropriation  of  1888  towards  dredging  a  9  foot  channel  up 
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to  tho,  boa4l  of  tlie  upper  harbor,  above  tlie  biidgea ;  the  total  estimated 
C08t  of  these  exteiisioiiA  WitH  $35,000.  In  addition  to  this  a  further 
extension  has  been  asked  by  the  eitizeus  to  provide  for  a  breakwater 
from  the  Tongnc  to  the  Inner  Beacon,  estimated  to  cost  $30,000. 

During  the  past  fiscal  year  the  available  funds  were  expended  in 
dredging  in  the  upper  harbor  above  the  bridges. 

July  \y  1889,  ainonut  available , $2,438.87 

Jnly  i,  1890,  amount  expendeil  daring  fiscal  year,  ezchisive  of  liabilities 
outstanding  Jtily  1,  1889 1,110.12 

Jnly  I,  1890,  balance  available 1,328.75 

Arnonnt  appropriated  by  act  of  September  19,  1890 -. 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1691 21,328.75 
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Arnonnt  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lHt)6  and  18«7. 

(See  Appendix  D  {).) 

10.  Bl4U!!k  Rock  Harbor^  Connecticut. — This  harbor  consists  of  a  bay 
partly  sheltered  by  Fairweather  Island,  and  of  two  small  streams  ex- 
tending inland  from  the  head  of  the  bay.  The  depth  in  Cedar  Creek,  the 
more  important  of  these  streams,  was  from  2  to  4  feet  at  mean  low 
water,  and  the  channel  was  narrow  and  very  crooked. 

The  project  for  improvement,  submitted  in  1883,  includes  dredging:  a 
clnvnnel  3,300  feet  longr,  80  feet  wide,  and  0  feet  deep,  to  extend  up  Cedar 
Creek,  and  a  breakwater  from  Fairweather  Island  to  the  mainland.  The 
estimated  cost  was  $80,000. 

The  breakwater  has  been  bnilt  to  the  fall  length,  bat  not  to  the  width 
and  height  projected.  The  proposed  channel  has  been  carried  up  to  the 
heaul  of  the  harbor,  with  rather  less  than  the  projected  width  in  places. 

During  the  past  fiscal  year  the  channel  was  extended  about  2,200 
feet. 

.July  1,  1889,  amount  available $2,084.56 

Jnly  1,  1H90,  anionnt  expended  during  fiscal  year,  ezclaslve  of 

liabilities  on tstanding  July  1,1889 $748.13 

Jnly  I,  1H90,  outstanding  liabilities 875.00 

1,623.13 

July  1,  1890,  balance  available 4m.  43 

Amount  appropriat ed  by  act  of  September  19,  1890 5, 000. 00 

Arnonnt  available  for  fiscal  year  ending  June 30, 1891 5,461.43 
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Amount  (estimat'Cd)  .required  for  completion  of  existing  project 40, 000. 00 

Snbmitt«Ml  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  a3tsof  Ism  and  1867. 

(See  Appendix  D  10.) 

11.  NorwalJc  Harbovy  Connecticut — This  harbor  consists  of  the  tidal 
part  of  Norwalk  Kiver  extending  from  Norwalk,  Conn.,  to  the  river's 
month,  a  distance  of  about  3  miles,  and  of  an  onter  harbor  lying  between 
Norwalk  Island  and  the  mainland.  Sonth  Norwalk  is  on  the  river  about 
1. J  miles  l>elow  Norwalk.  Originally  the  depth  up  to  South  Norwalk 
was  about 5  feet  at  mean  low  water;  between  there  and  Norwalk  the 
river-bed  ran  nearly  bare. 

The  first  project  for  improvement  contemplated  a  channel  100  feet 
wide  and  6  feet  deep  to  Norwalk.  In  i88l  the  project  was  modified  to 
provide  for  a  depth  of  8  feet  below  South  Norwalk.  The  last  estimate 
upon  this  work  placed  the  cost  from  commencement  at  184,000. 
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Some  parts  of  the  river  have  reqaired  Oredging  several  times. 

A  channel  has  been  dre(lge<^l  100  feet  wide  and  8  feet  deep  up  to  South 
Norwalk,  and  thence  to  Norwalk  from  60  to  100  feet  wide  and  tf  feet 
deep.    This  channel  is  now  in  fair  condition. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $28,000  for 
improvement  of  the  harbor  and  provided  that  $25,000  should  be  ex- 
pended in  dredging  and  deepening  the  lower  harbor  up  to  Wilson's 
Point.    The  estimated  cost  of  the  latter  work  was  $52,900. 

During  the  past  fiscal  year  the  contract  for  dredging  at  Wilson's 
Point  was  completed.    The  channel  is  now  Hbont  400  fei  t  wide  and  15  ^ 
feet  deep  at  mean  low  water  up  to  within  300  feetof  the  railroad  docks : ' 
close  to  the  docks  the  dredging  was  done  by  the  railroad  oompanyyand 
the  depth  made  was  from  12  to  15  feet. 

Owing  to  the  low  price  obtained  for  this  dredging,  and  to  the  fact  that 
a  large  part  of  the  work  contemplated  under  the  estimate  had  been  done 
by  the  railroad  company,  the  desired  channel  has  been  completed  with 
the  appropriation  already  made,  and  no  further  appropriation  for  this 
point  is  needed. 

July  1,  1889,  amount  available |9,839.48 

July  l»  1890,  amoant  expended  during  fiscal  year,  exclnaive  of 

liabilities  outstanding  July  1,  1889 $8,788.36 

July  1,  1890,  outstanding  liabilities 91.50 

8. 879. 86 

July  1,  1890,  balance  available 959.62 

Amonut  appropriated  by  act  of  September  19,  lb'90 4,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 4,959.62 

(See  Appendix  D  11.) 

12.  Harbor  at  Five  Mile  RiveTy  Connecticut —This  harbor  is  a  small 
inlet,  over  a  mile  long  and  from  300  to  800  feet  wide^  on  the  north  shora 
of  Long  Island  Sound.  The  natural  low- water  depth  at  the  month  is 
about  3  feet,  shoaling  to  zero  half  way  up  the  harbor. 

The  project  for  improvement  proposed  in  a  report  on  a  survey  made 
in  1886,  and  adopted  under  an  appropriation  of  $5,000  made  August 
1 1,  1888,  provides  for  dredging  a  channel  8  feet  deep  at  mean  low  water 
100  feet  wide  and  about  6,000  feet  long,  extending  to  the  head  of  the 
harbor ;  the  cost  was  estimate<l  at  $25,000. 

During  the  past  fiscal  year  the  available  funds  were  expended  in  ex- 
tending the  dredged  channel  750  feet  further  up  the  harbor,  making  it 
1,500  feet  long  and  50  feet  wide. 

July  1,  1889,  amount  available $2,756.97 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabllitiea 
outstanding  July  1, 1889 ,..      2,577.73 

July  1,  1890,  balance  available 179.25 

Amount  appropriated  by  act  of  September  19)  1890 5, 000. 00 

Amount  available  for  fiscal  year  endi  ng  June  30,  1891 5, 179. 25 
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Amount  (estimated)  required  for  completion  of  existing  project 15,  OUO.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 

(See  Appendix  D  12.) 

13.  Stamford  Harbor,  Connecticut — This  harbor  consists  of  a  bay  on 
the  north  shore  of  Long  Island  Sound  and  of  the  tidal  part^-about  three- 
quarters  of  a  mile  long  of  Mill  River.    The  original  depth  in  t1^  part 
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of  the  river  at  mean  low  water  was  from  1.  to  3  feet,  gradually  increasing 
in  the  bay  to  a  depth  of  12  feet. 

The  project  for  improvement,  proposed  in  1883  and  adopted  in  1886, 
provides  far  dredging  a  channel  80  feet  wide  and  5  teet  deep  at  meah 
low  water  from  the  bay  to  the  head  of  the  harbor,  at  an  estimated  cost  of 
t20,iKM). 

Fifteen  thousand  dollars  have  been  expended  in  making  a  chan- 
nel 5  feet  deep,  with  width  of  80  feet  or  over  for  more  than  half  its 
projected  length  and  50  feet  for  tde  rest  of  tbe  distance. 

Nothing  was  done  during  the  past  fiscal  year. 

July  1,  18d9,  amoiiot  available $630.34 

July  L,  IridOf  amonut  expeuded  daring  fiscal  year,  exclusive  of  liabilities 
otit9t4»ndiDg  July  I,  1889 116.48 

July  1,  1890,  balauce  available , 513.86 

Anionnfc  appropriated  by  act  of  September  1!),  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 5 1 3. 66 

(See  Appendix  D  13.) 

14.  Part  Chester  Harbor^  New  York. — ^This  harbor  consists  of  a  bay 
opening  into  Long  Isl  ind  Soand  at  the  month  of  Byram  Kiver,  and  of 
the  lower  part  of  the  river  itself,  which  is  navigable  for  about  a  mile 
above  its  mouth. 

Tbe  original  availa  ile  depth  in  tbe  river  was  not  more  than  a  foot  at 
low  wat4*r^  and  Salt  Hock  in  the  river,  and  Sunken  Bock  in  the  bay, 
were  considered  dangerons  obstructions. 

TIjo  project  for  improvement,  adopted  in  1871,  provided  for  the  re- 
moval of  these  rocks  to  9  and  11  feet  depth  respectively,  and  for  the 
construction  of  a  breakwater  at  Byram  Point,  at  the  mouth  of  the  har- 
bor, the  estimated  cost  being  |9(>,632. 

in  1881  tbe  project  was  extended  to  provide  for  dredging  a  channel 
2J  feet  deep  and  from  (>0  to  100  leet  wide,  from  the  bay  to  tbe  vicinity 
of  the  village  wharves. 

In  1888  the  project  was  further  modified  to  omit  the  removal  of 
Sunken  liock,  and  to  build  a  breakwater  from  that  rock  to  Byram 
Point,  which  should  also  serve  as  a  beacon  on  the  rock. 

Salt  Hock  has  been  removed  to  the  required  depth  of  9  feet  at  mean 
low  water,  a  channel  2^  feet  deep  and  from  GO  to  100  feet  wide  has  been 
completed  to  within  150  feet  of  the  Port  Chester  Bridge,  with  25  feet 
width  to  tbe  bridge,  and  288  linear  feet  of  the  breakwater  from  Sunken 
Hock  towards  Byram  Point  have  been  bnilt. 

Nothing  was  done  during  tbe  past  fiscal  year. 

A  revised  estimate,  made  in  1890  in  accordance  with  the  modification 
of  1888,  places  the  cost  of  completion  of  the  project  at  $20,000,  instead 
of  $64,632,  as  under  the  original  project. 

July  1^1889,  amonut  available $14.71 

July  1, 1890,  aniouDt  expended  during  fiscal  year,  exclusive  of  liabilities 
onttttaDdingJuly  1,1889 3.  GO 

July  1,1890,  balance  available  ....^. 11.21 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  3'ear  ending  June  30,  1891 5,011.21 
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5  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acta  of  1866  ami  1867. 

(See  Appendix  D  14.) 
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1/5.  Ucho  Harbor^  New  Rochelhj  New  York. — The  channel  of  this  har- 
bor was  obstructed  by  two  ledges,  Stiirt  Eock  and  Sheepahen<l  lieef, 
the  former  bare  at  low  water,  the  latter  covered  to  a  depth  of  about  a 
foot. 

The  project  for  improvement  adopted  in  1&75  provided  for  the  removal 
of  these  rocks  to  7  and  9  feet  depths,  respectively.  The  estimated  cost 
was  $38,955.38. 

Twenty-two  thousand  dollars  have  been  appropriated  for  this  harbor, 
and  nearly  all  expended.  Start  liock  has  been  wholly  removed  to  7  feet 
depth,  and  Sheepshead  Reef  partly  removed  to  9  feet  depth  ;  a  narrow 
channel  hiis  also  been  dredged  up  the  harbor. 

During  the  past  fiscal  year  the  available  money  was  expended  in 
dredging  a  channel  40  feet  wide  and  4  feet  deep  at  mean  low  water, 
extending  about  1,050  feet  to  within  about  300  feet  of  the  head  of  the 
harbor. 

July  I,  1889,  amount  available $3,043.97 

Jiilj"  1,  1890,  amount  expended  during  fiscal  year,  exchiRive  of  liabilities 
outstanding  July  1,  18':<9 *. 3,043.97 
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Amount  (entitnated )  required  for  completion  of  existing  project 17, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18t;G  and  1867. 

(See  Appendix  D  15.) 

IG.  Netc  Roch4iUe  Harbor^  New  York. — This  harbor  consists  mainly  of 
a  rather  narrow  and  crooked  channel  lying  between  rocky  islands. 

The  project  for  improvement  adopted  in  1881  provided  for  the  re- 
moval of  two  rocks  and  for  dredging  and  removing  a  reef  to  secure  a 
channel  8  feet  deep  and  100  feet  wide  between  Hunter's  and  Glen 
Islands.    The  estimated  cost  was  $40,825. 

Thirty-five  thousand  dollars  have  been  appropriated  and  nearly  all 
expended  for  this  project.  The  channel  around  (ilen  Island  has  been 
made  8  feet  deep  and  100  feet  wide,  and  the  reef  has  been  removed  to 
7  J  feet  depth ;  one  of  the  rocks,  Corning  Rock,  has  been  removed  to 
the  required  depth  of  12  feet ;  upon  the  other,  Rock  "C,"  no  work  has 
been  done. 

During  the  past  fiscal  year  the  channel  between  Hunter's  and  Glen 
Islands  was  dredged  8  feet  deep  and  100  feet  wide. 

There  is  no  immediate  need  for  further  work  under  this  project,  the 
removal  of  Rock  "  0  "  not  being  contemplated  at  present. 

July  1,  1889,  amount  available |9,026.70 

July  I,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstandiug  July  1,1889 8,806.77 

July  1,  1890.  balance  available 219.93 

(See  Appendix  D  16.) 

17.  East  Chester  Creek,  Neic  York. — This  is  a  small  tidal  stream  emp- 
tying into  Pelham  Bay.  It  was  navigable  at  high  tide  only,  for  vessels 
drawing  7  feet,  up  to  Lockwood's,  a  distance  of  2J  miles.  The  rise  of 
tide  is  7.1  feet. 

The  project  for  improvement  adopted  in  1872  and  subsequently  modi- 
tied  i)rovided  for  a  channel  9  feet  deep  at  mean  high  water,  extending, 
to  a  point  3,000  feet  above  Lock  wood's  and  terminating  at  the  upper  end 
in  a  tidal  basin.    A  revised  estimate  of  the  cost  of  the  project  as 
modified  is  placed  by  the  officer  in  charge  at  $221,000. 

Sixty-four  thousand  dollars  have  been  appropriat«?d  for  this  improve- 
ment. 
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Tbo  cbauiici  lias  been  luade  9  feet  d^ep  at  high  water  and  125  feet 
wide  to  the  head  of  Goose  Island,  ouebalf  mile  from  the  mouth  of  the 
creek  ;  thence  to  Town  Dock  100  feet  wide,  and  theuce  to  Lockwood'e 
nearly  the  same  width.  Above  Town  Dock  1,235  linear  feet  of  diking 
have  been  built  on  the  east  side  of  the  channel. 

Nothing  was  done  dnring  Ihe  past  fiscal  year. 

A  laj^-out  for  the  channel  above  Lockwood's  was  surveyed  in  1889, 
and  an  unsuccessful  effort  was  made  to  obtain  consent  of  owners  to  the 
depositing  of  material  to  be  dredged  upon  the  adjacent  marsh  lands. 
Withoutthisconsentdredging  would  be  very  expensive,  and  the  officer 
in  charge  considers  it  inexpedient  to  begin  work  until  at  least  $25,000 
is  available. 

The  funds  remaining  are  sufficient  for  all  present  needs  below  Lock- 
wood's.  Unless  it  is  considered  advisable  to  extend  the  improvement 
above  Lockwood's,  no  iidditional  funds  are  now  needed.  There  is  at 
present  no  navigation  above  that  point,  and  it  is  doubtful  whether  there 
will  be  to  any  great  extent  should  the  proposed  improvement  be  made. 

July  1,  1880,  amount  available |7, 16^^08 

July  I,  ISIK),  amouut  expended  daring  the  fiscal  year,  exclusLve  of  liabili- 
tiea outstanding  July  1,1.'!^89 2'J.05 

Jnly  1,  1690,  balance  available 7,141.03 

i  Amount  (exStimated)  roiiuired  for  completion  of  exintiug  project 152, 100. 00 

s  Subuiitt4^d  in  compliance  with  requirements  of  sectioua  2  of  river  and 
(      harbor  acid  of  l&4iG  and  184)7. 

(See  Appendix  D  17.) 

18.  Greenport  Harbor^  New  York, — This  harbor,  at  the  eastern  end  of 
Long  island,  is  exposed  to  easterly  storms.  Its  anchorage  ground,  which 
was  sheltered  by  Joshua's  Point,  has  materially  shoaled  by  the  erosion 
of  the  i>oint  and  by  the  influx  of  drifting  sand. 

The  project  for  improvement,  adopted  in  1882,  provided  for  the  con- 
struction of  a  ripraj)  breakwater  extending  from  Joshua's  Point  1,700 
feet  in  a  southeasterly  course  to  arrest.driftiug  sand,  to  check  the  ero- 
sion of  the  point,  and  to  increase  the  sheltered  area.  Its  cost  was  es- 
timated at  $46,000. 

During  the  past  fiscal  year  the  available  funds  were  exi)ended  in  ex- 
t^>nding  the  breakwater  35  linear  feet;  its  present  length  is  1,570  feet. 

Jnly  1 ,  1889,  auionut  available |l:U.  2:5 

July  1,  1H90,  amount  expended  during  liHcal  year,  exclnsive  of  liabilities 
ouUtanding  July   1,  1889 131.23 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

t  Amount  (e8timate<l)  required  for  completion  of  existing  project 11, 000. 00 

^  Snbmitied  on  compliance  with  re(|niremeutii  of  sections  2  of  the  river 
(     and  harbor  acts  of  1860  and  1807. 

•(See  Appendix  D  18.) 

11).  Glen  Cove  Harbor,  New  York, — This  tarbor  is  an  inlet  on  the  east 
side  of  llempstead  Bay,  which  is  accessible  only  at  high  tide^  and  a 
breakwater  was  needed  to  shelter  vessels  while  at  anchor  waiting  for 
tides. 

The  project  for  improvement,  adopted  in  1888,  provides  for  a  riprap 
breiik water  about  2,500  feet  long,  extending  in  a  west-southwesterly 
direction  from  the  northwest  corner  of  the  Glen  Cove  Dock ;  its  esti- 
mated cost  is  $201,900. 
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Diiriug  the  past  fiscal  year  the  available  fiiucls  were  expendexl  in  ox- 
teoding  the  bi*eakwater  545  linear  feet;  it  is  now  765  feet  long,  but  it 
is  not  built  up  to  the  full  height  and  width  projected. 

July  1,  1889,  aoiooDt  available |8, 118. 14 

July  1,  1(^90,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1.  1889 8,008.52 

July  1, 1890,  balance  available 109.62 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

A4nonnt  available  for  fiscal  year  ending  June  30,  1891 15, 109. 62 
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Amount  (estimated)  required  for  completion  of  existing  project 166, 960. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  D  19.) 

20.  Flushing  Bay ^  New  York. — Before  improvement  the  available  depth 
in  this  broad,  shallow  bay  and  in  the  channel  leading  up  to  Flushing 
was  less  than  4  feet  at  mean  low  water. 

The  project  for  improvement,  adopted  in  1879,  contemplated  building 
10,700  feet  of  diking,  to  form  a  tidal  basin  which,  by  filling  and  dis- 
chcir£:ing  through  the  main  channel,  would  maintain  a  channel  depth  of 
6  feet  or  more  at  mean  low  water  after  once  dredging;  the  bottom  is 
soft  mud.  The  estimated  cost  of  this  work  was  $173,500.  A  modifica- 
tion of  the  ]>roject,  made  in  1888,  omits  part  of  the  diking. 

During  the  past  fiscal  year  the  dike  was  extended  1,606  feet  and  shoals 
were  dredged  from  the  channel. 

The  present  length  of  the  dike  is  4,663  feet. 

July  1,  1889,  amount  available |5,739.7^ 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889...' 3,596.36 

July  1,  1890,  balance  available .-. 2,143.41 

Amount  appropriated  by  act  of  Svptomber  19,  1890 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 22, 143. 41 
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Amount  (estimated)  required  for  completion  of  existing  project 68, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  mi6  and  1867. 

(See  Appendix  D  20.) 

21.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— The  passenger  steamer  Bay  Ridge^  burned  and  sunk  in  the 
channel  of  Hempstead  Harbor,  N.  \'.,  on  tbe  night  of  August  10, 1888. 
The  owner  attempted  to  remove  the  wreck,  but  abandoned  it  before 
completing  the  work,  and  in  1889  the  Government  was  asked  to  under- 
take it. 

Removal  of  this  wreck  was  authorized,  and  afier  due  advertisement 
a  contract  was  entered  into,  under  which  the  wreck  was  completely 
removed  to  the  level  of  the  i^urronndiug  bottom  during  the  fall  of  1889. 

(See  Appendix  D  21.) 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineei-s,  (Colonel 
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Houston  was  charged  with  and  completed  their  survey,  the  results  of 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty- first  Congress,  tirst  session. 

1.  Browvfs  Creekj  Sayvillej  New  YorA;.— Printed  as  House  Ex.  Doc. 
22.    (See  also  Appendix  D  22.)  ^ 

2.  Larchmont  Harbor ^  New  York, — Printed  as  House  Ex.  Doc.  40. 
(Bee  also  Appendix  D  23.) 

IMPBOVKMENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT  AND 
SAVOERTIES,  NEW  YORK— REMOVING  OBS  rRUOTIONS  IN  EAST  RIVER 
AND  HELL  GATE — IMPROVEMENT  OF  ENTRANCE  TO  NEW  YORK  HAR- 
BOR— IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  TflE  VICINITY  OF 
NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 

Officex  in  charge,  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  Engineers,  hav- 
ing under  his  immediate  orders  Lieut.  Harry  Taylor,  Corps  of  Engi- 
neers. 

1.  Hudson-RiveTy  New  York. — The  improvement  of  this  river  has  been 
restricted  by  the  wording  of  the  appropriation  nct«  to  that  part  of  it 
lying  between  Troy,  at  the  head  of  navigation,  6  miles  above  Albany, 
and  New  Baltimore,  about  14  miles  below  Albany. 

Before  the  improvement  was  begun  the  navigable  depth  in  the  chan- 
nel between  New  Baltimore  and  Albany  was  7^  feet  at  mean  low  water; 
between  Albany  and  Troy,  4  feet. 

The  plan  of  improvement  adopted  in  1867  proposed  making  the  navi- 
gable depth  between  New  Baltimore  ami  Albany  11*  feet,  and  between 
Albany  and  Troy  9  feet.  This  was  to  be  accomplished  by  the  construc- 
tion of  longitudinal  dikes  to  direct  the  currents,  and  by  dredging. 

The  estimated  cost  of  making  this  improvement,  prepared  iu  1882, 
Nubject  to  be  increased  annually,  was  $1,078,304.  In  1889  the  estimated 
cost  was  tl,424,435. 

The  amouftt  expended  to  June  30,  1889,  inclusive  of  outstanding  lia- 
bilities, was  $1,03)3,739.59,  of  which  sum  a  large  part  has,  however,  from 
the  necessity  of  the  case,  been  applied  to  the  re^iair  of  decaying  dikes 
instead  of  to  the  construction  of  the  new  dikes  yet  to  be  built.  At  that 
date  the  dikes  provided  for  in  the  project  of  improvement,  so  far  as 
built,  have  resulted  in  securing  a  channel  depth  of  10  feet  nearly  all  the 
way  from  New  Baltimore'  to  Albany,  an<l  of  8  feet  nearly  all  the  way 
from  Albany  to  Troy.  The  shoal  s])ot8  make  the  navigable  depths  on 
those  parts  of  the  river  9^  feet  and  7^  feet,  respectively. 

The  amount  exi>euded  cluringthe  fiscal  year  endiug  June  30, 1890,  in- 
clusive of  outstanding  liabilities,  was  $31,573.05,  and  wasa))plied  to  the 
repairs  of  the  dikes  and  to  the  construction  of  a  new  dike  at  Mull's  Plaat. 

July  1,  1889,  amoQDt  available $94,856.28 

Jnly  1,  1890,  acDOttnt  expended  duriDg  fiscal  year,  exclusive 

orHabilitieaoutstandiDg  Jiily  1,  1889 $31,365.05 

July  1,  1800,  oatot^ndiDg  liabilities 8,656.35 

July  1,  1890,  amoDnt  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 44, 396. 15 

'- 81,417.55 

July  1,  1890,  balance  available -: : 10,438.73 

Amount  appropriated  by  act  of  September  19,  1890 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 160, 438. 73 

iAniouht  (estimated)  required  for  completion  of  existing  project 145, 000. 00 
Submitted  in  compliance  with  requiremeots  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867 

(See  Appeudit  E  1.) 
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2.  Harbor  at  Saugertiea,  New  York. — This  harbor  is  foruied  by  the 
aiouth  of  Esopus  Creek,  which  empties  iuto  the  llndsoii  I^iver,  ou  (he 
west  bank,  about  100  miles  above  New  York  Ciiy. 

The  bar  at  the  entrauce  at  the  time  of  onginal  examiuatioii,  made  in 
November,  1883,  with  the  view  of  preparing  estimates  for  improvement, 
had  a  navigable  depth  of  3  feet  only  at  mean  low  water,  au<l  the  dis 
tance  between  the  6-foot  curves  across  it  was  1,100  feet.  Tlie  harlK>r 
could  therefore  be  entered  only  at  high  water  even  by  the  smallest  class 
of  vessels. 

The  plan  of  improvement,  which  was  adopted  in  1887,  provided  for 
securing  a  depth  of  8  feet,  mean  low  water,  from  the  entrance  to  the 
bead  of  navigation,  If  miles,  by  the  construction  of  two  parallel  dikes, 
each  2,300  feet  long,  2(i0  feet  ai)art  on  the  inside,  and  2S0  feet  apart  on 
the  outside,  and  by  dredging,  if  found  necessary,  30,000  cubic  ^ards  of 
material  from  the  channel  between  the  dikes. 

The  estimated  cost  of  the  improvement  was  $52,0^0 ;  the  amount  ex- 
pended upon  the  project  up  to  the  close  of  the  tiscal  year  ending  June 
30,  1889,  inclusive  of  outstanding  liabilities,  was  $17,485.21. 

At  that  date  the  south  dike  had  been  completed,  and  its  length  l)y 
actual  measurement  was  2,363J  feet;  the  shoal  on  the  insi<]e  opposite 
Freligh's  Wharf  had  been  removed  to  a  dei)th  of  8.J  feet,  mean  low 
water,  and  a  channel  across  the  bar  at  the  entrauce  had  been  opened 
200  feet  wide  and  9  feet  deep,  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  181)0, 
inclusive  of  outstanding  liabilities,  was  $12,382.90,  and  was  applied  in 
dredging  a  cut  60  feet  wide  and  7  to  8  feet  deep  in  the  shoal  in  front  of 
SheffiekPs  paper  mill,  and  in  the  construction  of  700  feet  of  pile  and 
109 J  feet  of  crib  dike  on  the  north  side  of  the  creek. 

The  existing  navigable  depth  from  the  entrance  to  tho  head  of  navi- 
gation is  9  feet  mean  low  water  in  a  channel  from  100  to  300  feet  wide. 

July  1,1889,  amount  available 9 $2,4;iG.75 

July  1, 1890,  money  value  of  work  duuo  during  the  tiscal  year  uuilor  con- 
tracts made  prior  to  June  30, 1W89 '. 8,  l:{9. 87 

10,570.62 
Julv  1, 1890, amouut  expended  during  fiscal  year,  oxcluijive  of  liauililieH 
outstanding  July  1,1889 9,  8,>1.  GO 

July  1,1890,  balance  available 721. 9:« 

Amount  appropriated  by  act  of  September  19, 1890 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10,721.93 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 10,000.00 

Submitted  in  compliance  with  requirements  of  sectiou-i  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  2.) 

S.  Harbor  at  Rondoutj  Netc  York, — This  harbor  Is  formed  by  -the 
mouth  of  Kondout  Creek,  which  empties  into  the  Hudson  liiver  on  its 
west  side  about  90  miles  above  the  city  of  New  York,  and  is  the  east- 
ern terminus  of  the  Delaware  and  Hudson  Canal.  The  creek  is  a  tidal 
stream  for  3  miles  above  its  mouth,  and  prior  to  1871  all  improvements 
had  been  made  by  private  parties. 

The  Government  made  a  survey  of  the  harbor  in  1809,  and  the  avail- 
able depth  of  water  then  in  the  channel  was  only  7  feet  at  mean  low 
water.  The  project  of  improvement,  based  on  this  survey,  was  lor  rho 
formation  and  maintenance  of  a  channel  100  feet  wide  and  14  feet  deep, 
mean  low  water^  at  the  mouth  of  the  creek,  to  be  obtained  by  means  of 
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dikes  and  dredging/  Two  parallel  channel-dikes,  350  feet  apart  at  the 
entrance,  were  to  be  built  ontward,  toward,  and  into  the  Hudson  River, 
and  a  branch  dike  upstream  to  protect  the  north  dike  against  destruc- 
tion by  ice. 

The  estimated  cost  of  the  project  was  $172,500. 

The  project  was  completed  in  1880  at  an  actual  cost  of  $90,000  only. 
At  that  time  the  length  of  the  north  dike  MV^as  2,200  feet,  and  that  of  the 
south  dike  2,800  feet,  and  there  was  a  channel  between  them  50  feet 
wide  and  13^  feet  deep,  mean  low  water,  and  100  feet  wide  and  12  feet 
deep,  mean  low  water. 

The  appropriations  which  have  been  made  since  1880  have  been  ap< 
plied  exclusively  to  the  repair  of  the  dikes. 

The  ambunt  expended  upon  the  project  and  upon  repairs  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1889,  inclusive  of  outstanding 
liabilities,  was  $96,452.29,  at  which  date  the  navigable  channel  was  100 
feet  wide  and  from  12^  to  13^  feet  deep,  mean  low  water.  The  dikes 
were  built  originally  of  timber  and  stone  to  the  height  of  mean  high 
water,  but  the  timber  has  since  become  so  damaged  by  age  and  by  the 
ice  that  the  stone  filling  in  many  places  has  fallen  out  from  between 
the  rows  of  piles,  and  the  height  of  the  dikes  has  been  correspondingly 
lowered. 

It  is  recommended  that  the  dikes  be  repaired  in  the  future  by  the  use 
of  stone  alone,  so  that  they  may  be  gradually  converted  into  more  per- 
manent structures,  excepting  where  very  near  the  channel,  where  anew 
row  of  piles  driven  closely  together,  connected  by  double  waling  tim- 
bers and  tied  back  to  anchor  piles  in  rear  of  dike,  is  recommended. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
inclusive  of  outstanding  liabilities,  was  $5,047.71,  and  was  applied  in 
repairing  both  dikes,  and  the  piers  are  now  in  fair  condition,  except 
that  1,000  cubic  yards  of  stone  are  needed  to  give  required  security  to 
dikes. 

July  1,1889,  amount  available $5,047.71 

Jnly  1, 1890,  amoant  expended  during  fiBcal  year,  exclosive  of  liabilities 
uutatanding  July  1, 1889 - 5,047.71 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

S  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  3.) 

4,  Harlem  River^  N'ew  York. — The  Harlem  River  and  Spuyten  Duy vil 
Creek  are  both  included  in  this  improvement.  The  head  of  navigation 
in  the  former  is  practically  at  the  High  Bridge,  about  5  miles  from  its 
junction  with  the  East  Eiver;  in  the  latter,  at  Kingsbridge,  about  If 
miles  from  the  Hudson  Eiver,  for  vessels  of  8  feet  draught,  at  high 
water  only. 

The  object  of  the  improvement  is  to  form  a  navigable  channel  be- 
tween the  East  and  Hudson  rivers. 

The  project  for  the  improvement  as  originally  adopted  in  1875  was 
for  a  channel  350  feet  wide  and  15  feet  deep  at  mean  low  water.  In 
1879  the  project  was  so  far  modified  as  to  increase  the  width  of  the 
channel  in  the  Harlem  River  and  Spuyten  Duyvil  Creek  to  400  feet, 
and  retaining  the  original  width  of  350  feet  through  Dyckman's 
Meadow,  but  Increasing  the  depth  to  18  feet,  mean  low  water.    This 

BNa  9(y 5 


66  BBPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ABMT. 

project  was  revised  in  1886  by  narrowing  the  channel,  immediately 
north  of  High  Bridge,  where  it  skirts  the  Ogden  estate  on  the  east  bank, 
to  a  least  width  of  375  feet. 

The  estimated  cost  of  the  work  was  $2,700,000 ;  the  amount  expended, 
upon  the  improvement  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  inclusive  of  outstanding  liabilities,  was  $189,927.35.  At  that 
date  152,973  cubic  yards  had  been  removed  by  the  contractor  from  tte 
cut  through  Dyckman's  Meadow. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  in 
elusive  of  outstanding  liabilities,  was  $143,754.60,  and  was  applied  in 
continuing  the  excavation  of  the  cut  through  Dyckman's  Meadow  and 
in  constructing  a  coffer-dam  at  the  eastern  end  of  the  cut.  At  that  date 
the  excavation  of  the  canal  prism  had  been  carried  down  to  grade  at 
the  eastern  end  of  the  cut  west  of  Eiugsbridge  road  for  a  length  of  317 
feet,  measured  along  the  axis  of  the  canal,  and  to  nearly  the  full  width 
of  the  channel ;  and  at  the  western  end,  for  a  length  of  438  feet  and 
width  of  124  feet,  giving  a  total  area  of  140,110  square  feet  where  the 
excavation  had  reached  grade ;  over  a  large  additional  area  the  general 
level  of  the  surface  had  been  reduced  to  a  plane  but  a  few  feet  above 
grade. 

The  dam  to  the  east  of  the  Kingsbridge  road,  to  keep  out  the  waters 
the  of  Harlem  River  from  the  cut,  ha<l  been  completed,  the  site  of  the 
work  drained,  and  the  removal  of  material  under  the  second  contract 
had  been  begun. 

July  1, 1889,  amount  available $117,872.80 

July  1, 1890,  money  value  of  work  done  during  fiscal  year  under  contracts 
made  prior  to  June  30,  1889 122,960.07 

•     240,8.^.87 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $117, 948. 00 

July  1, 1890,  outstanding  liabilities 39,908.73 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  :^,  1890 62, 401. 33 

— 220,258.06 

July  1,  1890,  balance  available 20,574.81 

Amount  appropriated  by  act  of  September  19, 1890 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 270, 574 .81 

i  Amount  (estimated)  required  for  completion  of  existing  project  .....  1,980,000.00 
<  Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  E  4.) 

5.  B.em<ytDing  obstructions  in  East  River  and  Hell  Gate. — Hell  Gate  is 
the  worst  obstruction  in  the  narrow  strait  connecting  Long  Island  Sound 
with  New  York  Harbor,  known  as  the  East  River. 

At  this  point  the  channel  turns  at  right  angles  around  Hallet's  Point, 
opposite  the  mouth  of  the  Harlem  River,  and  the  current  runs  with  a 
velocity  varying  at  different  stages  of  the  tide  from  3  to  10  miles  an 
hour  over  or  around  Way's  Reef,  Pot  Rock,  Shell  Drake,  Frying  Pan, 
Hallet's  Point,  Negro  Point,  Holmes'  Rock,  Hog's  Back,  Heel  Tap, 
Flood  Rock,  Hen  and  Chickens,  Gridiron,  Mill  Rocks,  the  Negro  Heads, 
Bhinelander's  Reef,  and  Bread  and  Cheese. 

Besides  these  most  serious  obstructions  there  are  many  other  rocks 
and  reefs  in  the  East  River,  especially  those  off  the  Battery,  off  Thirty- 
third  street,  Charlotte  Rock,  Shell  Reef,  off  Tenth  street,  and  Middle 
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Groand  off  Sunken  Meadows,  which  are  dangerous  to  its  crowded  navi- 
gation, and  which  ought  to  be  renioveci. 

Originally  the  channel  of  East  Kiver  and  Hell  Gate  contained  many 
large  and  dangerous  rocky  obstructions  to  navigation. 

The  deptb  over  Diamond  Reef  at  mean  low  water  was  17^  feet;*  over 
Coenties  Reef,  14.3  feet;  over  Frying  Pan,  11  feet;  over  Pot  Rock,  20 
feet;  over  Heel  Tap,  12.1  feet,  and  over  reef  at  North  Brothers  Island, 
16  feet.  Ballets  Point  projected  from  the  shoreat  Astoria  under  water 
325  feet  to  the  contour  of  2G  feet  at  mean  low  water  and  embraced  au 
area  of  about  3  acres.  Tlie  Miildte  Reef>  with  an  area  of  about  9  acres, 
lay  in  the  middle  of  the  channels  at  Hell  Gate ;  it  had  a  small  back- 
bone projecting  above  high  water,  called  Flood  Rock,  upon  which  ves- 
sels were  stranded  when  driven  there  by  the  ebb  currents  which  swept 
directly  over  the  rock. 

The  project,  originally  adopted  i!i  1867,  provided  for  the  removal  of 
the  rocks  and  reefs  that  lay  directly  in  the  channel  at  Hell  Gate  to  a 
depth  of  26  feet  at  mean  low  water,  and  for  the  building  of  sea-walls 
and  dikes  upon  others  that  lay  near  the  edge  of  the  channel.  The  cost 
of  the  project  was  estimated  at  $8,692,645.15  (Annual  Report,  Chief  of 
Engineers,  1868,  page  741).  This  estimate  was  revised  in  1870  and  the 
cost  i)laced  at  $4,689,820.  The  estimate  wa«  again  revised  in  1874  to 
include  the  removal  of  Diamond  and  Coenties  reefs,  and  the  total  cost- 
fixed  at  $5,139,120  (Annual  Report  Chief  of  Engineers,,  1874,  Part  II, 
page  164).  It  provided  lor  the  removal,  at  Hell  Gate,  to  a  depth  of  26 
feet,  mean  low  water,  of  the  reef  at  Hallets  Point,  Way^s  Reef,  Shell 
Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Negro  Point,  and  Flood  Rock, 
including  the  Gridiron,  Hen  and  Chickens,  and  Negro  HcJids,  and  for 
the  construction  of  a  dike  to  connect  the  Mill  Rocks,  and  seawalls 
ui>on  Hog's  Back  and  Holmes'  Rock  ;  and,  in  other  parts  of  the  Bast 
River,  for  the  removal  of  Diamond  and  North  Brothers  Island  reefs  to 
a  depth  of  26  feet;  Coenties  Reef  to  a  depth  of  25  J  feet ;  and  the  small 
rocks  known  a43  Scaly  Rock,  Blackwell's  Rock,  and  rock  off  Woolsey's 
Bath  House. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Sock,  oft'  Nineteenth  street,  and  again  in  1889  to  include  the  removal  of 
the  reef  off"  Diamond  Reef,  reef  off  Thirty-third  street,  and  Charlotte 
Bock,  northwest  of  entrance  to  Newtown  Creek. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  inclusive  of  outstanding  liabilities,  was  $3,709,457.04. 

At  that  date  Hallets  Point,  covering  3  acres,  Way's  Reef,  Shell 
Drake,  Diamond  Reef,  North  Brothers'  Island  Reef,  Coenties  Reef,  and 
Scaly  Rock  had  been  removed  to  the  depth  contemplated  in  the  pro- 
ject ;  Pilgrim  Rock  had  been  reduced  to  a  least  depth  of  24  feet ;  Heel 
Tap  had  been  broken  to  26  feet  and  dredged  to  20.5  feet,  and  the  least 
depths  on  Frying  Pan  and  Pot  Rock  were  18  feet  and  2li.8  feet  at  mean 
low  water  respectively ;  Flood  Rock  and  connecting  reefs,  covering  9 
acres,  had  been  broken  to  30  feet,  and  85,095  tons  of  the  debris  had 
been  removed  ;  the  Negro  Heads  and  Lien  and  Chickens  had  been  re- 
duced to  18  feet,  mean  low  water,  and  a  new  18-foot  channel,  380  feet 
wide,  had  been  opened  across  the  reef. 

Sea-walls  had  been  built  by  the  Government  to  connect  Great  and 
Little  Mill  Rocks,  and  bv  the  city  authorities  on  Bread  and  Cheese 
Reef. 

These  results  have  been  of  the  greatest  value  to  navigation. 

The  amount  expended  during  Iha  fiscal  year  ending  June  30,  1890, 
inclusive  of-  outfitanding  liabilities,  was  $162,855.07,  and  was  applied 
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in  removiDg,  by  hired  labor,  47,399  tons  of  broken  Btone  from  Flood 
Eock,  by  the  use  of  the  two  United  States  engineer  dredges,  Nob.  6  and 
6,  and  in  removing  3,228  tons  of  rock  by  the  use  of  the  United  States 
steam-drill  scow  on  reef  off  Diamond  Beef  and  reef  off  Thirty-third 
street. 

The  new  18-foot  channel  across  Flood  Rock  has  been  widened  to  500 
feet,  and  the  area  of  the  26-foot  curve  over  the  main  reef  south  of  that 
channel  reduced  materially.  The  reef  off  Thirty-third  street  has  been 
reduced  from  a  least  depth  of  7.1  feet  to  a  least  depth  of  19  feet,  mean 
low  water,  and  the  removal  of  the  reef  off  Diamond  Reef  has  been 
nearly  completed. 

Julyl,  1889,  amount  available $190,903.43 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabib ties  outstanding  July  1, 1889 $95,617.15 

July  1. 1890,  outstanding  liabilities 9.570.05 

105, 187. 20 

Julyl,  1890,  balance  available 85,7ia23 

Amoun  t  appropriated  by  act  of  September  19, 1890 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 285,716.23 

Amount  (estimated)  required  for  completion  of  existing  project 1,038,840.67 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  ' 

(See  Appendix  E  5.) 

.6.  Newtown  Creek^New  York — This  is  a  tidal stream,abont  4  miles  long, 
running  through  the  eastern  part  of  Brooklyn,  and  emptying  into  the 
Ea«t  Hiver  opposite  Thirty-fourth  street,  New  York  City. 

It  had  formerly  a  depth  of  12^  feet,  mean  low  water,  at  the  inouth, 
gradually  decreasing  to  4  feet  at  the  head. 

The  original  project  for  its  improvement,  a<lopted  in  1880,  but  modified 
in  1883,  provided  for  a  channel  200  feet  wide  and  21  to  22  feet  deep, 
mean  low  water,  extending  from  the  mouth  up  to  Vernon  Avenue  Bridge, 
and  from  that  point  np  to  the  head  of  navigation,  on  both  branches,  a 
channel  decreasing  from  175  feet  to  100  feet  in  width,  and  from  18  feet 
to  10  feet  in  depth,  at  an  estimated  cost  of  $255,569. 

The  amount  expended  np  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  inclusive  of  outstanding  liabilities,  was  $83,914.97. 

At  that  date  the  channel  immediately  below  Vernon  Avenue  Bridge 
was  100  feet  wide  and  18  feet  deep,  and  on  the  bar  the  width  was  76 
feet  and  16  feet  deep  only,  mean  low  water,  while  at  the  head  of  navi- 
gation both  branches  had  shoaled  3^  feet  approximately,  reducing  the 
depth  in  the  channels  there  to  6J  feet,  mean  low  water.  The  interme- 
diate section  had  slightly  deepened,  though  no  work  had  ever  been  done 
there. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
was  $17,223.20,  inclusive  of  outstanding  liabilities,  and  was  applied  in 
dredging  83,850  cubic  yards  of  material  from  the  entrance  to  Queens 
County  Oil  Works,  resulting  in  a  channel  60  feet  wide  and  21  tieet  deep, 
mean  low  water,  from  the  entrance  to  Vernon  Avenue  Bridge ;  80  feet 
wide  and  18  feet  deep,  mean  low  water,  from  Vernon  Avenue  Bridge  to 
Central  Oil  Works  ;  and  the  removal  to  a  depth  of  10  feet  of  the  Middle 
Ground  opposite  the  Queens  County  Oil  Works. 

The  existing  channel  is  not  adequate  in  width  or  depth  to  the  de- 
mands of  commerce,  and  the  adopted  project  for  improvement  should 
be  completed  as  early  as  practicable  by  methods  which  will  carry  the 
improvement  progressively  from  the  mouth  to  the  head  of  navigation. 
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From  information  gained  during  the  year  in  regard  to  tUe  necessities 
of  this  stream,  it  is  believed  that  the  depth  from  the  entrance  to  Vernon 
Avenue  Bridge  may  properly  be  increasexl  to  23  feet,  mean  low  water ; 
thence  to  Pennv  Bridge  to  20  feet ;  and  thence  to  Metropolitan  Avenue, 
12  feet. 

Jnly  1,  1889,  arnount  available $2^816.56 

July  1,1890,  money  value  of  work  done  during  the  liscal  vear  under  con- 
tracts made  prior  to  June  30,  1889 A .' 15,512.28 

18, 328. 84 
July  1, 1890,  atnonnt  expended  during  flHcal  year,  exclusive  of 

liabilities  outotending  July  1,  1889 |16,312.05 

July  I,  1890,  outstanding  liabilities 1,738.50 

18,050.55 

July  1,  1890,  balance  available 278.29 

Amount  appropriated  by  act  of  September  19,  1890 35, 000. 00 


\ 


Amount  available  for  fiscal  year  ending  June  30, 1891 35, 278. 29 

Amount  (entimated)  required  for  completion  of  existing  project 113, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Ai>pendix  E  6.) 

7.  Buttermilk  ChanneU  New  York  Harbor, — Buttermilk  Channel  lies 
between  the  city  of  Brooklyn,  N.  Y.,  and  Governor's  Island,  New  York 
Harbor,  and  is  obstructed  at  its  upper  end,  where  it  joins  the  East 
River,  by  a  shoal,  over  which  there  was  formerly  a  least  depth  of  9J 
feet  at  mean  low  water.  The  crest  of  this  shoal  lay  about  800  feet  dis- 
tant from  the  line  of  the  Brooklyn  wharves. 

The  original  project  of  improvement,  adopted  in  1881,  provided  for  the 
removal  to  a  depth  of  26  feet,  mean  low  water,  of  such  parts  of  the 
shoal  as  came  within  850  feet  of  the  Brooklyn  wharves,  which  would 
take  off  the  crest  of  the  shoal  and  give  elsewhere  a  depth  of  not  less 
than  15  feet,  mean  low  water. 

The  estimated  cost  of  the  improvement  was  $210,000.  In  view  of 
the  increasing  importance  of  the  wharves  on  the  Brooklyn  shores  and 
the  difficulty  experienced  by  deep-draught  vessels  in  getting  up  to  them 
by  reason  of  this  shoal,  the  project  of  improvement  was  modihed  in 
1885  so  as  to  provide  for  the  removal  of  the  entire  shoal  to  a  depth  of 
26  feety  mean  low  water,  at  an  estimated  additional  cost  of  $150,000, 
making  the  total  estimated  cost  of  the  project  $360,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  inclusive  of  outstanding  liabilities,  was  $241,509.01. 

At  that  time  the  width  of  the  channel  adjacent  to  the  Brooklyn 
wharves,  in  which  the  depth  was  24  feet  and  ov*^>r,  did  not  exceed  600 
feet,  iemd  the  water  had  been  deepened  over  the  entire  surface  of  the 
shoal  to  22  feet,  mean  low  water,  except  on  the  extreme  western  side, 
where  the  average  depth  was  21  feet  only,  with  a  few  isolated  spots 
upon  which  the  ^epth  was  19  fe^t  only. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
ipclosive  of  outstanding  liabilities,  was  $31,470.95,  and  was  applied  in 
dredging  206,199  cubic  yards  of  material  from  the  shoal.  The  south 
end  of  the  shoal  for  a  distance  of  500  feet,  approximately,  along  the 
axis  has  been  dredged  to  26  feet  mean  low  water,  and  a  cut  450  feet 
wide  and  26  feet  deep  has  been  carried  north  and  south  through  the 
entire  length  of  the  shoal,  together  with  a  second  cut  100  feet  wide  for 
one-half  the  length  of  the  shoal. 

By  the  0|>eratioDS  of  the  contract  now  in  progress  the  approved  \wcvi- 
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ect  will  be  entirely  completed.  It  is  expected  that  a  small  balance  will 
be  available  for  application  upon  the  shoal  opposite  Red  Hook  Point. 

This  latter  shoal  containing,  it  is  estimated,  1,681,439  cubic  yards, 
approximately,  obstructs  the  southern  entrance  to  the  channel,  but  its 
entire  removal  is  not  included  in  the  present  project  for  improvement. 

It  is  important  that  the  Red  Hook  Shoal  should  be  removed  so  as  to 
give  along  the  Atlantic  Basin  the  full  depth  of  26  feet  mean  low  water, 
which  is  projected  for  other  points  in  the  harbor,  and  to  facilitate  com- 
munication with  the  East  River  through  the  improved  Buttermilk  Ohau- 
nel. 

July  1,  1889.  amount  available $12,340.99 

July  1,  1890,  money  value  of  work  done  during  the  fiscal  year  under  cou- 

tractB  made  prior  to  June  30,  1889 38,146.84 

50, 487. 83 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1H89 $31,470.95 

July  1,1890,  outstanding  liabilities 8,632.19 

40,103.14 

July  1,  1890,  balance  available 10.3e4.e9 

(See  Appendix  E  7.) 

8.  Oowanus  Bay^  New  York, — Gowanus  Bay  is  a  part  of  Few  York 
Harbor,  lying  at  the  mouth  of  Gowanus  Creek,  in  the  southwestern 
part  of  the  city  of  Brooklyn. 

The  depth  of  water  in  the  channel  of  Gowanus  Creek  and  Bay  was 
originally  only  from  7  to  12  feet  at  mean  low  water,  which  was  wholly 
insufficient  for  the  passage  of  vessels  employed  in  the  commerce  of  the 
district. 

The  plan  of  improvement  adopted  in  1881  provided  for  a  depth  of  18 
feet  to  the  channels  in  the  bay  leading  up  to  the  mouth  of  the  creek  on 
both  the  north  and  south  sides,  and  for  carrying  the  improvement  with 
the  same  depth  up  the  creek  to  Hamilton  Avenue  Bridge,  a  distance  of 
1  mile. 

The  channel  widths  were  to  be  200  feet,  except  for  the  last  few  hun- 
dred feet  up  to  the  bridge,  in  which  distance  the  width  would  gradually 
decrease. 

The  estimated  cost  of  this  improvement  was  $192,664.90. 

The  project  of  1881  was  modified  in  1888  by  increasing  the  depth  to 
21  feet  and  the  width  to  400  fc  et,  while  to  facilitate  the  handling  of  ves- 
sels in  the  contracted  space  near  the  mouth  of  Gowanus  Creek  more 
room  should  be  gained  by  cutting  away  the  angle  on  the  south  side,  at 
an  estimated  cost  of  $600,000. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  inclusive  of  outstanding  liabilities,  was  $80,675.01. 

At  that  date  the  improved  channel,  under  the  modified  project,  had 
been  carried  25  feet  wide  and  21  feet  deep  from  the  entrance  to  Erie 
Basin  up  to  Percival  street,  Brooklyn ;  the  channel  on  the  south  side 
(Bay  Ridge  Channel)  had  been  completed  in  1884  for  the  full  projected 
width  of  200  feet  and  depth  of  18  feet  to  a  point  2,000  feet  south  of  the 
mouth  of  the  creek. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
inclusive  of  outstanding  liabilities,  was  $25,940.24,  and  was  applied  in 
removing  135,967  cubic  yards  of  material  from  the  Red  Hook  and 
Gowanus  Creek  channels.  At  that  date  the  channel  from  the  entrance 
to  Erie  Basin  to  the  foot  of  Percival  street  was  about  76  feet  wide  and 
from  19  to  21  feet  deep  mean  low  water,  and  the  triangular  slip  at  the 
foot  of  Bryant  street  had  been  dredged  to  21  feet. 
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On  the  completiou  of  the  contract  now  iu  progress  the  improved  chan- 
nels will  be  throughout  100  feet  wide  and  21  feet  deep. 

Jnly  1,1889,  amoant  available 93,528.52 

July  1,  1890,  money  value  of  work  done  diiriDg  the  fiscal  year  under  coo- 
traots  made  prior  to  Juno  30,  1889 25,153.91 

28,682.43 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1889 122,113.68 

July  1,  1890,  outstanding  liabilities 4,641.83 

26,755.41 

July  1, 1890,  balance  available 1,927.02 

Amount  appropriated  by  act  of  September  19, 1890 , 60,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 61, 927. 02 


S 


Amount  (estimated)  required  for  completion  of  existing  project 480,000.00 

Submitted  in  compliance  with  requirements  of  sections  2of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  8.)       ' 

9.  Ifew  York  Harbor^  New  JbrZp.— Before  the  improvement  of  the  main 
entrance  into  New  York  Harbor  was  undertaken  by  the  United  States 
the  least  depth  in  mid  channel  on  the  bar  was  23.7  feet  at  mean  low 
water,  and  the  same  depth  could  be  carried  across  three  other  shoals 
between  the  bar  and  deep  water  in  the  harbor. 

A  large  proportion  of  the  vast  commjerce  of  the  port  which  is  carried 
on  in  vessels  of  great  draught  could  only  cross  these  shoals  at  or  near 
high  water. 

The  project  for  the  improvement  of  Gedney's  Channel  was  approved 
by  the  Secretary  of  War  in  December,  1884,  and  its  extension  to  cover 
the  whole  of  the  main  entrance  to  the  harbor  received  his  approval 
December  27, 1886.  It  provides  for  dredging  a  channel  1,000  feet  wide 
and  30  feet  deep,  at  mean  low  water,  from  deep  water  below  the  Nar- 
rows through  the  main  ship  channel  and  Gedney's  Channel  to  deep 
water  outside  the  bar,  maintaining  this  channel,  should  it  be  neces- 
sary, either  by  periodical  dredging,  or  by  contracting  the  entrance  by 
the  construction  of  a  dike  running  across  the  shoals  from  the  Coney 
Island  side  with  suitable  protection  for  the  head  of  Sandy  Hook  to 
prevent  its  being  scoured  away  by  the  increased  current. 

The  estimated  cost  of  obtaining  the  dredged  channel  is  $1,490,000  for 
dredging  4,300,000  cubic  yards,  and  the  entire  cost  of  the  improvement, 
should  the  contraction  works  prove  to  be  necessary,  is  estimated  at  be- 
tween t5,000,000  and  $0,000,000. 

Under  this  project  an  extended  survey  of  the  Lower  Bay  had  been 
made,  on  which  the  method  of  improvement  was  based. 

The  total  amount  expended  to  June  30,  1889,  inclusive  of  outstand- 
ing liabilities,  was  $808,41 1.74. 

At  that  time  the  channel  over  the  bar  in  Gedney's  Channel  was  500 
feet  wide,  with  a  least  depth  of  30  feet,  mean  low  water;  in  Bayside 
Channel,  1,000  feet  wide,  with  a  least  depth  of  30  feet  at  mean  low 
water;  and  in  the  Main  Ship  Channel,  west  of  Flynn's  Knoll,  360  feet 
wide,  and  a  least  depth  of  30  feet  at  mean  low  water.  In  the  latter 
channel  the  29-foot  channel  had  a  width  of  600  feet,  and  in  the  Bay- 
side  Channel  the  Northwest  Shoal  had  been  entirely  removed  to  the 
depth  of  30  feet,  mean  low  water. 

The  aQiount  expended  during  the  fiscal  year  ending  June  30, 1890, 
inclosive  of  outstanding  liabilities,  was  $354,622.21. 
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During  the  year  the  contracts  with  The  Joseph  Edwards  Dredging 
Ck>mpany,  dated  May  19,  1887,  and  December  8,  1888,  for  the  removal 
of  1,500,000  cabic  yards  and  600,000  cubic  yards,  respectively,  and  the 
working  agreement  with  Brainard  Brothers,  dated  May  11, 1888,  for 
the  removal  of  200,000  cubic  yards,  were  completed. 

The  contract  with  The  Joseph  Edwards  Dredging  Company,  dated 
March  18, 1890,  for  the  removal  of  425,000  cubic  yards,  has  progressed 
satisfactorily,  and  at  the  close  of  the  fiscal  year  233,689  cubic  yards  had 
been  removed. 

The  contract  with  the  Brainard  Dredging  Company,  dated  November 
26, 1889,  was  conducted  badly  from  the  beginning,  and  on  the  18th  of 
Jjine  was  practically  abandoned,  as  the  plant  owned  originally  by  the 
company  was  sold  for  debt  June  17,  and  the  chartered  plant  was  with- 
drawn June  18. 

The  aggregate  number  of  yards  removed  by  the  contractors  during 
the  year  was  1,318,178  cubic  yards,  of  which  number  376,632  were  re- 
moved from  the  Geduey's  Channel  Division,  and  941.546  from  the  Main 
Ship  Channel,  west  of  Flynn's  Knoll. 

As  a  result  of.  this  work  a  survey  made  in  February,  1890,  shows  that 
Gedney's  Channel  and  Bayside  Channel  (east  and  west)  are  practically 
completed,  having  a  depth  of  30  feet,  mean  low  water,  for  the  full  pro- 
jected width  of  1,000  feet.  The  Main  Ship  Channel,  west  of  Flynn's 
Knoll  and  south  of  Buoy  12,  has  a  depth  of  30  feet,  mean  low  water,  for 
a  width  varying  from  500  to  800  feet,  and  a  depth  of  28  feet  for  a  width 
of  800  feet  thToughout. 

Under  authority  from  the  Chief  of  Engineers,  dated  February  20, 1890, 
a  riprap  wall,  containing  5,000  tons  of  stone,  approximately,  will  be 
built  along  the  north  shore  of  Sandy  Hook,  to  protect  foundations  of 
the  fort  and  other  public  structures.    Operations  will  be  begun  in  July. 

July  1.1889,  amoant  available |315,581.40 

July  1,1890,  money  value  of  work  done  daring  fiscal  year  under  contracts 
made  prior  to  June  30, 1889 206,006.86 

521,588.26 
July  1, 1890,  amouut  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July,  1889 $288,071.41 

July  1, 1890, outstanding  liabilities 39,213.65 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 177,694.24    ' 

504,979.30 

July  1,1890,  balance  available 16,608.96 

Amount  appropriated  by  act  of  September  19, 1890 160,000.00 

Amount  available  for  fiscal  year  euding  June  30, 1891 ^ 176, 608. 96 

(See  Appendix  E  9.) 

10.  Raritan  Bay,  New  Jersey. — Earitan  Bay  forms  the  western  part 
of  the  large  triangular  bay  inclosed  between  Sandy  Hook,  the  New 
Jersey  shore,  and  Staten  Island. 

The  channel  undergoing  improvement  lies  Iro  the  southeast  of  Se- 
guine's  Point,  on  the  south  shore  of  Staten  Island.  At  the  time  of  the 
original  survey,  August,  1880,  the  least  depth  on  the  shoal  lying  be- 
tween the  21-foot  curve  at  Seguine's  Point  and  the  21-foot  curve  at  the 
head  of  the  bay  was  14<^  feet,  mean  low  wat^r.  The  project  of  improve- 
ment, based  upon  the  survey,  provided  for  a  channel  across  the  shoal 
300  feet  wide  and  21  feet  deep,  mean  low  water,  at  an  estimated  cost  of 
$126,500. 

The  project  was  modified  in  1885,  extending  the  improvement  by 


RIVER   AND   HARBOR  IMPROVEMENTS.  73. 

providing  for  a  channel  of  equal  width  and  depth  over  the  shoals  in  the 
vicinity  of  Ward's  Point,  Staten  Island,  where  the  original  depth  was 
18  feet,  mean  low  water,  so  as  to  give  a  navigable  channel  21  feet  deep, 
laean  low  water,  up  to  Perth  Amboy,  and  for  a  channel  300  feet  wide 
and  15  feet  deep,  mean  low  water,  from  Great  Beds  Light  to  South 
Amboy,  where  the  original  depth  was  12^  feet,  mean  low  water,  at  au 
estimated  cost  of  $240,500,  for  the  entire  work  from  the  beginning, 
which  estimate  was  again  increased  in  1888  to  $246,500,  to  provide  for 
the  removal  of  deposits  which  had  taken  place  in  the  inteiral  of  three 
years. 

The  channel  from  dee])  water  at  the  head  of  Earitan  Bay,  past 
Seguine's  Point  to  Perth  Amboy,  exceeds  5  miles  in  length,  is  crooked, 
and  is  subject  to  constant  shoalings.  As  the  amount  appropriated, 
any  one  year,  for  the  execution  of  the  project  has  been  much  less  than 
the  estimated  cost  of  the  improvement,  and  as  the  channel  excavated 
under  each  appropriation  has  been  impaired  by  shoaling  in  a  greater 
or  less  degree  before  work  could  be  resumed  under  the  succeeding  ap- 
propriation, the  original  estimates  for  this  improvement  have  little 
value,  and  can  not  be  used  for  determining  the  amount  required  for 
completing  the  project  at  this  date.  The  estimated  cost  for  completing 
the  project,  if  all  the  required  money  could  be  made  available  at  this 
time,  is  $175,375. 

The  amount  expended  upon  the  modified  project  up  to  the  close  of 
the  fiscal  year  ending  June  30, 1889,  inclusive  of  outstanding  liabilities, 
was  $154,167.45.  At  that  date  the  channel  was  300  feet  wide  and  21 
feet  deep,  mean  low  water,  from  Perth  Amboy  to  tiie  bend  at  Great 
Beds  Light,  and  300  feet  wide  and  20  feet  deep,  mean  low  water,  across 
the  crest  of  the  shoal  in  the  channel  leading  from  the  bend  towards 
Seguine's  Point.  The  channel  eastward  of  Seguine's  Point  had  a  depth 
not  exceeding  18  feet,  mean  low  water.  The  channel  leading  to  South 
Amboy  had  not  been  begun. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
inclusive  of  outstanding  liabilities,  was  $23,457.70,  and  was  applied  in 
dredging  a  channel  from  70  to  80  feet  wide  and  15  feet  deep,  mean  low 
water,  in  the  channel  from  Great  Beds  light  to  South  Amboy,  and  a 
channel  100  feet  wide  and  21  feet  deep,  mean  low  water,  in  the  channel 
east  of  Seguine's  Point.  No  work  has  been  done  during  the  year  on 
the  other  parts  of  the  project. 

The  channel  leading  to  Perth  Amboy  should  be  deepened  as  early  as 
practicable  to  21  feet,  mean  low  water;  that  to  South  Amboy  widened 
to  300  feet,  15  feet  deep,  mean  low  water ;  and  that  across  the  shoal  to 
the  eastward  of  Seguine's  Point  widened  and  deepened  as  the  project 
provides. 

Jnly  1,  1889,  amount  available $3, 197. 42 

.Jaly  1,  1890,  uioney  value  of  work  done  during  the  fiscal  year  under  con- 
tracts made  prior  to  June  30,  1889 22,200. 00 

25. 397. 42 
July  1, 1890,  amount  expended  during  the  fiscal  year  exclusive  of  liabili- 
ties outstanding  Jnly  1,  1889 23,457.70 

July  1, 1890,  balance  available 1,939.72 

Amount  appropriated  by  act  of  September  19,  1890 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 41, 939. 72 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 135,375.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(36  and  1867. 

(See  Appendix  E  10.) 
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* 

EXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliiuinary  examination  made  by  the  local  en- 
gineer that  the  following  localities  are  worthy  of  improvement,  and  the 
pablic  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  theOhief  of  Engineers,  Lieutenant^ 
Colonel  Gillespie  was  charged  with  and  completed  their  survey,  the  re- 
sults of  which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's, 
of  the  Fifty-first  Congress,  first  session. 

1.  Wappiyiger^s  Creek  from  Wappinget^s  Falls  to  its  mouthy  New  York. — 
Printed  as  House  Ex.  Doc.  25.    (See  also  Appendix  E  11.) 

2.  East  River,  with  a  view  to  the  removal  of  a  ledge  of  rocks  in  the  same, 
from  the  foot  of  Broome  street  to  the  foot  of  Txce^ity  third  street,  in  New 

York  City, — Printed  as  House  Ex.  Doc.  169.    (See  also  Appendix  E  12.) 

IMPROVEMENTS  OF  SHEEPSHEAD  AND  CANARSIE  BAYS,  AND  SUMPA- 
WANUS  INLET,  NEW  YORK—OP  ARTHUR  KILL,  NEW  YORK  AND  NEW 
JERSEY— OF  CHANNEL  BETWEEN  STATEN  ISLAND  AND  NEW  JER- 
SEY— OF  RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  THE  HAR- 
BOR OF  KEYPORT. 

Officer  in  charge,  Capt.  Thos.  L.  Casey,  Corps  of  Engineers ;  Divi- 
sion Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Sheepshead  Bay,  New  York, — The  original  condition  of  the  naviga- 
ble channel  was,  for  the  entrance  a  depth  of  a  little  over  2  feet  at  mean 
low  water,  and  for  the  interior  channel  not  less  than  4  feet,  except  at 
two  narrow  bulkheads  across  said  channel. 

Tiie  originally  adopted  project  (J 879)  was  to  deepen  the  entrance  by 
means  of  converging  jetties,  and  to  improve  the  interior  channel  by 
longitudinal  dikes,  so  placed  as  in  some  instances  to  form  tidal  reser- 
voirs for  the  scour  of  the  channel.  The  project  was  revised  in  1881,  and 
provides  for  excavating  a  channel  at  the  outlet  100  feet  wide  and  6  feet 
deep  at  mean  low  water,  to  connect  the  bay  with  Dead  Horse  Inlet  and 
to  dredge  the  interior  channel. 

The  amount  expended  under  the  revised  project  to  end  of  the  fiscal 
year  ending  June  30,  1889,  was  $16,904.85.  With  this  amount  a  chan- 
nel had  been  dredged  100  feet  wide,  and  6  feet  deep  at  mean  low  water, 
connecting  the  east  end  of  the  bay  with  Dead  Horse  Inlet.  A  survey 
made  in  1887  shows  that  this  channel  has  not  maintained  itself,  having 
contracted  to  a  width  of  60  feet  with  an  average  depth  of  5^  feet  mean 
low  water. 

The  original  project  for  the  formation  and  maintenance  of  a  channel 
100  feet  wide  and  6  feet  deep  mean  low  water  was  modified  in  February, 
1889;  the  modified  project  contemplating  a  channel  5,350  feet  long,  60 
feet  wide  and  5J  feet  deep  mean  low  water,  from  the  town  of  Sbeeps- 
head  to  witbin  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect  with  the 
above-mentioned  channel  of  similar  width  and  depth  already  existing 
at  that  point. 

The  expenditures  during  the  fiscal  jear  amount  to  $8,375.12,  with 
which  the  interior  channel  has  been  dredged  to  a  width  of  60  feet  and 
depth  of  6 J  feet  mean  low  water  for  a  distance  of  3,400  feet,  from  the 
town  of  Sheepshead  toward  Dead  Horse  Inlet. 

It  is  estimate*!  that  the  commerce  of  this  wateiway  has  increased 
about  800  tons  over  that  reported  in  1884* 
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July  1, 1889,  amount  available i $1,034.40 

Julv  1,  1890,  amount  expended  during  fiscal  year,  exclaslve  of  liabilities 

outHtanding  Jnly  J,  1889 320.92 

July  1,  1890,  balance  available 713.48 


\ 


Amount  (eatimated)  required  for  completion  of  existing  project 8,200. 00 

Submitted  in  compliance  with  requiremento  of  Bections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Api)endix  P 1.) 

2.  Canarsie  Bay ^  New  Tork. — ^The  ori^'nal  coDdition  of  the  channel 
leading  to  Canarsie  answered  to  a  depth  of  4^  feet  mean  low  water. 

The  original  project,  adopted  in  1879,  provides  for  obtaining  a  navi- 
gable channel  6  feet  deep  at  mean  low  water  &oio  Canarsie  Landing  to 
the  deep  water  in  Jamaica  Bay,  by  means  of  diking  and  the  formation 
of  a  tidal  basin.  In  the  Annual  Report  of  the  Chief  of  Engireers,  T880, 
Part  I,  page  574,  General  Newton  expressed  a  doubt  as  to  adequate  ap- 
propriations being  made  for  carrying  out  the  authorized  project,  apd 
aiiggested  that  dredging  be  tried  as  an  expedient. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1889,  was  $41,390.74.  With  this  amount  two  pile>dikes  have  been  built, 
one  on  the  north  side  of  the  outer  end  of  the  channel,  the  other  on  the 
south  side,  their  lengths  being  1,058  feet  and  820^  feet  respectively ;  the 
channel  dredged  to  a  depth  of  6  feet  mean  low  water,  and  width  of 
from  50  to  125  feet  from  Canarsie  Landing  to  deep  water  in  Jamaica 
Bay,  besides  several  minor  improvements  not  contemplated  in  the  orig- 
inal project. 

The  expenditures  during  the  fiscal  year  amount  to  $1,095.25  with 
which  a  cut  1,193  feet  long,  25  feet  wide,  and  5  feet  deep,  had  been  made 
from  the  end  of  the  wharf  at  Canarsie  through  to  the  southwest  to  con- 
nect with  the  southwest  channel. 

The  commerce  of  Canarsie  Bay  for  1889  shows  an  increase  of  about 
5,500  tons  over  that  reported  in  1887. 

Jnly  1,  1889,  amount  available $1,607.20 

July  1,  1890,  amount  expended  during  fiscal  year,  exciuBive  of  liabilities 
outstanding  July  1, 1889 .1,093.25 

July  1, 1890,  balance  available 514.01 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  Juuq  30,  1891 5,514.01 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 40,  UOO.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  186^  and  1867. 

(See  Appendix  F  2.) 

3.  Sumpawanus  Inlet^  Neic  York, — The  channel  depth  at  the  time  of 
the  adoption  of  the  project  varied  from  5  feet  in  the  bay  at  mean  low 
water  to  2  feet  at  the  wharf  at  the  mouth  of  the  creek,  a  distance  of  a 
little  over  half  a  mile. 

The  project  for  the  improvement  of  this  inlet,  known  locally  as  Sum- 
pawanus Creek,  adopted  in  1880,  provided  for  dredging  a  channel  about 
4,500  feet  long,  and  from  100  to  150  feet  wide  and  5  feet  deep  at  mean 
low  water,  beginning  at  the  5-foot  curve  in  the  Great  South  Bay  and 
extending  up  to  the  town  of  Babylon,  Long  Island. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
$6,982.87,  with  whiCh  a  channel  75  feet  wide  and  5  feet  deep  from  the 
steam-boat  wharf  to  a  point  750  feet  below  it,  was  dredged,  besides 
dredging  two  cuts,  each  25  feet  wide,  alongside  of  the  wharf. 
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Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  was  left,  on  which  the  depth  was  only  about  4f  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from  6 
inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  from  4  to  4^  feet.  This  was  to  have  been  anticipated,  as 
appears  by  the  preliminary  report  made  by  General  Newton.  The  6-foot 
curve  in  the  bay  was  about  1,500  feet  from  the  steam-boat  wharf,  but 
inside  this  curve,  for  about  750  feet,  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawanus  Greek  is  essentially  that  of  Babylon,  a 
small  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  the  mouth 
of  the  creek,  depending  almost  entirely  upon  the  summer  trade  of  the 
hotelH  and  cottages  along  the  north  shore  of  Great  South  Bay  and  on 
Fire  Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreasing,  apparently 
because  the  Long  Island  Railroad  has  taken  away  the  sea-going  busi- 
ness. Babylon  itself  has  improved,  and  has  become  a  fashionable  sum- 
mer resort.  At  present  its  commerce  by  sea  is  carried  on  by  three 
passenger  steam-boats,  drawing  from  4  to  5  feet,  and  running  in  summer 
to  Fire  Island  Beach ;  three  schooners  drawing  from  5  to5J  feet,  carry- 
ing brick,  lime,  lumber,  and  other  heavy  freight  to  Babylon  the  year 
round ;  100  sloops  and  pleasure-boats,  drawing  from  1  to  2  feet  of  water, 
taking  out  sailing  and  fishing  parties  during  the  summer,  of  which  seven 
or  eight  remain  in  use  during  the  winter  fishing  and  taking  oysters  and 
clams  to  Patchogue,  Say  ville,  and  New  York.  ' 

The  expenditures  during  the  fiscal  year  ending  June  30, 1890,  amount 
to  $17.13  for  oflice  expenses. 

July  1.  I889,ainoant  available $17.13 

July  1,1890,  aiuouDt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 17.13 

Amount  (estimated)  required  for  completion  of  existing  project 16,J.15.(K) 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aud> 
harbor  acts  of  18(56  and  1867. 

(See  Appendix  F  3.) 

4.  Arthur  Killj  New  York  and  New  Jersey, — This  is  a  new  work,  the 
appropriation  for  which,  amounting  to  $10,000,  is  in  the  act  of  August 
11, 1888. 

The  improvement  consists  for  the  present  entirely  in  the  removal  of  a 
point  of  land  near  and  to  the  south  of  the  Staten  Island  Bridge,  for  the 
purpose  of  straightening  the  channel  in  order  that  the  currents  may  be 
directed  more  truly  in  a  direction  perpendicularto  the  draw-span  of  the 
bridge,  thus  facilitating  the  passage  of  long  tows. 

Condemnation  proceedings  for  acquiring  to  the  United  States  the 
land  needed  for  this  improvement  were  perfected  in  the  United  States 
Court  for  the  Eastern  District  of  New  York  on  November  8,  1889,  and 
])ayment  for  the  same,  amounting  to  $812.50,  made  as  directed  by  the 
court.  Authority  to  advertise  the  work  was  granted  February  6, 1890. 
Bids  were  opened  March  3,  and  a  contract  entered  into  March  24. 
Work  was  begun  under  the  contract  April  9,  and  finished  May  20,  the 
amount  of  material  removed  being  29,000  cubic  yards,  giving  an  addi- 
tional width  of  150  feet  to  the  channel,  with  a  depth  of  13  feet  mean 
low  water,  the  amount  of  land  removed  being  one-half  acre. 

The  expenditures  for  the  fiscal  year,  amounting  to  $2,161.15,  have 
been  for  examination  of  channel,  office  expenses,  and  purchase  of  land 
needed  for  improvement. 
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Joly  1, 1889,  smonnt  available (9,025.65 

Jaly  1,  1890,  amoniit  expended  dnriDg  fiscal  year,  exclaBive  of 

liabilitieaoutetandingjnly  1.1889 $2,161.15 

Jaly  1»  1890,  oatetaDding  liabilities *6,832.^^ 

8,993.40 

Jnly  1,1890,  balance  ayailable 32.25 

Amoant  appropriated  by  act  of  September  19, 18U0 7, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 7, 032. 25 


\ 


Amount  (estimated)  required  for  completion  of  existing  prmeot 9, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  4.) 

5.  Channel  between  Staten  Island  and  New  Jersey. — Before  this  im- 
provement was  undertaken  by  tbe  United  States  there  was  a  navigable 
channel  having  a  minimum  depth  of  9.2  feet  from  the  deep  water  in 
Newark  Bay  to  Elizabethport 

The  original  project  provided  for  obtaining,  by  means  of  dredging 
and  a  system  of  training-dikes,  of  a  channel  north  of  Shooter's  Island, 
6,500  feet  long,  150  feet  wide,  and  16  feet  deep  at  mean  low  water. 

Under  this  project,  2,237  feet  of  dike  was  built.  Owing  to  the  oppo- 
sition, mainly  of  the  company  engaged  in  the  transportation  of  freight 
through  the  Delaware  and  Karitan  Canal,  a  resolution  was  passed  by  the 
legislature  of  the  State  of  I^ew  York,  January  22, 1875,  protesting  against 
the  projected  method  of  improvement.  Presumably  in  consequence  of 
these  resolutions,  a  Board  of  Engineers,  appointed  under  section  3,  act 
of  March  3, 1875,  to  examine  and  report  upon  a  plan  for  the  improve- 
ment of  the  channel,  convened  at  New  York  City  May  12,  1875,  and  on 
November  20, 1875,  submitted  to  the  Chief  of  Engineers  a  report  rec- 
ommending that  a  channel  11  feet  deep  and  500  feet  wide  be  dredged 
along  the  general  lines  of  the  existing  channel.  The  project  was  again 
modified  in  1880,  so  as  to  obtain  a  channel  400  feet  wide  and  13  feet 
deep  over  the  middle,  200  feet  and  12  feet  deep  on  the  outer  100  feet 
on  each  side;  and,  in  addition,  if  found  necessary,  dikes  were  to  be 
built  on  the  opposite  sides  of  the  channel.  Subsequently  it  was  de- 
cided to  give  the  channel  13  feet  depth  for  its  full  width  of  400  feet. 

The  amount  expended  to  June  30, 1889,  was  $170,312.73,  with  which 
the  channel  was  given  depths  of  from  13  to  20.7  feet  mean  low  water, 
throughout  its  length  through  widths  varying  from  160  to  350  feet*  the 
narrowest  portion  being  at  the  bend  at  the  Stake  Light,  where  it  ap- 
pears to  be  least  stable. 

Tbe  expenditures  during  the  present  fiscal  year  amount  to  $13,314.42. 

A  modification  of  the  project  having  in  view  the  abandonment  of  the 
dikes  was  approved  by  the  Department  May  15, 1889,  and  at  the  same 
time  permission  was  granted  for  the  expenditure  of  the  appropriation 
of  $15,000  made  in  the  act  of  August  11,  1888,  in  dredging  by  contract. 
An  examination  made  after  the  close  of  the  contract  shows  that  the 
channel  in  the  vicinity  of  the  Corner  Stake  Light  has  been  given  an 
additional  width  of  100  feet  and  a  depth  of  13  feet,  mean  low  water,  for  a 
distance  of  1,800  feet,  the  excavation  being  made  from  the  north  side  of 
the  channel.  Between  the  Corner  Stake  Light  and  Long  Dock  it  was 
widened  by  70  feet  through  a  distance  of  1,000  feet,  and  by  35  feet  for 
a  further  distance  of  750  feet,  with  a  depth  of  13  feet  mean  low  water, 

*  Oidng  to  the  abHonce  of  tbe- cod  tractor  abroad  the  above  amoant  due  on  the  ooa- 
iract  for  dredging  had  not  been  paid  at  the  close  of  the  fiscal  year. 
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the  excavation  being  made  in  both  the  latter  sections  from  the  south  side 
of  the  channel. 

This  dredging  has  resalted  in  considerable  improvement /of  the  chan- 
nel in  regard  to  width,  which,  because  of  the  sharp  tarn  at  the  isomer 
Stake  Light,  should  be  as  great  as  is  consistent  with  the  maintaining 
power  of  the  current.  In  my  last  report  it  was  recommended  that  the 
channel  at  this  point  should  be  given  a  width  of  400  feet,  with  a  depth 
throughout  of  13  feet  at  mean  low  water,  at  a  total  estimated  cost  of 
$30,000; 

The  reported  increase  in  the  commerce  making  use  of  this  channel 
for  the  calendar  year  is  about  380,000  tons. 

July  1,  1889,  amount  available (1,612.65 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 1,239.80 

July  1,  1890,  balance  available 372.85 

Amount  appropri  ated  by  act  of  September  19,  1890 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15,372.65 

C  Amount  (estimated)  required  for  completion  of  existing  project 61, 000. 00 

•?  iSubmittcd  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867.  - 

(See  Appendix  F  5.) 

6.  Passaic  Rirer^  New  Jier^ey.— This  river  is  being  improi^  under 
two  separate  projects,  the  first  applying  to  the  river  above  Center  street 
or  Pennsylvania  Railroad  Bridge,  Newark,  as  far  as  Passaic,  a  distance 
of  8  miles,  and  the  second  to  the  lower  conrs6  of  the  river,  from  the 
Center  Street  Bridge  to  beyond  the  shoals  in  Newark  Bay.  a  distance 
of  7-|  miles. 

1 .  Above.  NewarJc, — Before  its  improvement  was  undertaken,  the  upper 
part  of  the  river  liad  a  navigable  6-foot  channel  except  at  Middle,  Belle- 
ville, Rutherford  Park,  and  Holzsman's  bars,  where  the  depths  were  4.5 
feet,  3.9  feet,  3  feet,  and  3.5  feet  respectively. 

The  project  of  improvement  was  adopted  in  1872  and  provided  for  a 
channel  across  tlie  above  shoals  from  7^  to  6  feet  deep  mean  low  water, 
and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  and  diking,  at  a 
cost  of  $123,924.  It  was  modified  in  1885  by  extending  the  channel 
below  Middle  Bar  1,500  feet  to  the  Erie  Railroad  Bridge,  increasing  the 
estimate  to  $129,000. 

Under  this  project  $127,816.46  had  been  expended  to  June  30,  1889, 
and  channels  of  the  required  depth  had  been  dredged  from  60  to  75  feet 
wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Railroad 
Bridge. 

No  work  of  improvement  has  been  done  on  the  upper  river  during  the 
fiscal  year,  the  necessary  dredging  plant  for  doing  the  work,  purchased 
in  accordance  with  the  approved  project  for  the  expenditure  of  the  allot- 
ment made  in  the  act  of  August  11,  1888,  being  continuously  employed 
on  the  improvement  of  Raritan  River,  and  the  amount  of  funds  avail- 
able not  being  sufficiently  large  to  guaranty  an  advantageous  letting  to 
dredging  contractors.  A  survey  of  the  river  from  the  Pennsylvania 
Railroad  Bridge,  Center  street,  Newark,  to  the  town  of  Passaic,  was 
made  during  the  year. 

The  commerce  of  the  upper  river  was  valued  in  1884  at  $1,032,000, 
and  returns  representing  the  business  done  by  the  firms  located  along 
the  river  show  for  the  year  1889  a  commerce  valued  at  about  $2,545,000. 

The  exx>enditures  during  the  fiscal  year,  amounting  to  $1|885.82,  have 
been  for  office  expenses  and  prosecution  of  survey. 
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July  1,1889,  amount  available $5,933.54 

Jaly  1,  1890|  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities 
outstanding  July  1.  ia89 1,885*^ 

July  1, 1890,  balance  available 4,047.72 

Amount  appropriated  by  act  of  September  19,  1890 5, 100. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 9, 147. 72 

(See  Appendiz  F  6.) 

2.  Below  Newark. — The  lower  portion  of  the  river,  from  Center  Street 
Bridge  to  Newark  Bay,  was  first  surveyed  by  the  Engineer  Department 
in  1870.  The  greatest  depth  in  the  channel,  at  a  point  above  the  Elbow 
Beacon,  was  only  7.1  feetf  and  in  many  places  the  greatest  depth  was 
7.5  feet  at  mean  low  water. 

A  project  was  adopted,  based  on  this  survey,  providing  for  obtaining 
by  diking  and  dredging  a  channel  200  feet  wide  and  10  feet  deep  at 
'    mean  low  water  from  the  Center  Street  Bridge  to  Newark  Bay,  at  a  cost 
of  $232,875. 

This  project  was  modified  in  1884,  pursnant  to  the  river  and  harbor 
act  of  that  year,  providing  for  extending  the  dike  at  the  mouth  of  the 
river  into  the  bay,  a  distance  of  8,000  feet,  and  for  dredging  a  channel 
across  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
low  water,  increasing  the  original  estimate  to  $353,875. 

June  30, 1889,  $181,137.84,  exclusive  of  outstanding  liabilities,  hail  been 
expended  under  this  project,  the  dike  at  the  mouth  had  been  extemled 
about  2,200  feet,  making  a  total  length  of  6,205  feet.  The  channel  through 
the  shoal  in  the  bay  had  been  dredged  to  the  required  dimensions,  as 
also  the  channel  up  the  river  as  far  as  the  Newark  and  New  York 
Kailroad  Bridge.  The  remainder  of  the  distance  to  the  Center  Street 
Bridge,  the  lOfoot  channel  had  only  been  dredged  from  130  to  100  feet 
in  width.  These  results  had  been  of  very  great  benefit  to  the  large 
commerce  of  the  river,  which  was  estimated  in  1884  at  1,200,000  tons, 
valued  at  $30,000,000. 

The  amount  expended  during  the  fiscal  year  is  $17,120.43  which  has 
resulted  in  widening  the  lO-foot  channel  by  100  feet,  from  the  Newark 
and  New  York  Railroad  Bridge  up  stream  for  a  distance  of  1,423  feet. 
The  channel  was  also  redredged  to  10  feet  depth  at  mean  low  water 
and  widened  to  180  feet  for  an  additional  distance  of  1,150  feet,  and 
around  the  bend  above  the  toll-bridge  the  channel  was  regulated  to ' 
a  width  of  100  feet,  and  depth  of  10  feet  mean  low  water  for  a  further 
distance  of  2,975  feet  to  Lister's  Dock. 

•  The  commerce  of  this  river  was  valued  in  1887  at  $40,693,500  and 
for  1889  it  is  given  at  $44,722,750,  an  increase  in  valuation  of  $4,029,250. 

July  1,  1889,  amount  available fl8.269.53 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 17,027.80 

July  1,  1890,  balance  available 1,241. 7:i 

Amount  appropriated  by  act  of  September  19,  1890 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 41,241.73 

i  Amount  (eBtimated>  required  for  completion  of  exiHting  project 114, 375. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  F  6.) 

7.  Elizabeth  River,  New  Jersey. — This  stream,  which  is  2|  miles  in 
lenglii  frouDL  its  meuth  to  the  head  of  navigation  at  Broad  street,  Eliza- 
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beth,  has  a  width  of  from  50  to  90  feet,  aod  before  its  improvement  the 
wharves  in  the  city  could  only  be  reached  at  high  water  by  vessels 
drawing  less  than  4  feet :  its^  commerce  was  estimated  at  45,000  tons 
annually.  The  range  of  the  tide  was  about  4.7  feet  at  its  mouth  and  3.4 
feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining,  by  dredging,  a  channel  60  feet  wide  and  7  feet  deep  at 
high  water  from  the  mouth  of  the  river  to  the  head  of  navigation,  at  an 
estimated  cost  of  $25,53Q. 

The  amount  expended  under  this  project  tjo  June  30,  1889,  was 
$26,900.85,  and  a  channel  had  been  dredged  to  the  required  depth  to 
within  1,000  feet  of  the  Broad  Street  Bridge.  The  reported  increase 
in  the  commerce  of  this  river  for  1889  is  9,450  tons. 

The  condition  of  the  river  has  deteriorated  since  work  was  suspended. 
When  last  examined  vessels  drawing  5  feet  could  ascend  the  river  to 
the  head  of  the  dredged  channel  at  high  tide.  The  commerce  of  the 
river  is  about  39,000  tons,  but  no  substantial  increase  can  be  expected 
while  the  river  remains  in  its  present  condition. 

The  city  of  Elizabeth  has  a  population  of  about  33,000,  and  does  an 
active  commerce  over  two  important  lines  of  railroad,  a  considerable 
portion  of  which  would  take  the  water  route  to  great  advantage  if 
adequate  facilities  existed.  It  is  stated  that  the  establishment  of  the 
coal-yard  on  the  river  has  reduced  the  retail  price  of  coal  50  cents  per 
ton. 

The  expenditures  for  the  fiscal  year  amount  to  $99.15  for  office  ex- 
penses. 

Jnly  1,  1889,  amontit  available $75.75 

July  1,  1890,  araomit  expended  during  fiscal  year,  exclnsiye  of  liabilities 
outstanding  July  1, 1889 ^ 75.75 

Amount  appropriated  by  act  of  September  19, 1890..--. 5,000.00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 11, 160. 00 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1?;66  and  1867. 

(See  Appendix  F  7.) 

8.  Rdhxcay  River^  N'ew  Jersey, — In  its  orip^inal  condition  the  Rahway 
Ktver  had  a  depth  of  8  feet  and  more  at  mean  high  water  from  its  mouth 
to  Bricktown,  3§  miles;  7  feet  to  Edgar's  Dock,  4J  miles ;  4.4  feet  to 
Milton  Avenue  Bridge,  4f  miles ;  and  4  feet  to  Main  Street  Bridge,  5 
miles,  in  the  town  of  Eahway.  Its  commerce  was  estimated  at  120,000 
tons,  and  three  attempts  had  been  made  to  establish  a  line  of  steam- 
boats on  the  river,  bat  had  failed  on  account  of  the  bad  condition  of  the 
stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  higll 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
mouth  and  4  feet  at  the  head  of  navigation. 

June  30, 1889,  $36,992.70  had  been  expended  under  this  project,  which 
had  resulted  in  the  formation  of  a  channel  7  feet  deep  at  high  water, 
and  from  100  to  50  feet  in  width  to  within  650  feet  of  the  head  of  navi- 
gation.   It  has,  however,  not  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates  to 
Bah  way  had  been  materially  reduced,  as  a  result  Qt  the  improv^iQeiit 
of  the  river. 
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There  has  been  no  appropriation  for  this  work  Hiuce  1882. 
The  expenditures  for  the  fiscal  year  aniouut  to  $7.30  for  office  ex- 
penses. 

Jnly  1,1889, amount  available $7.30 

July  1, 1890,ainonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding' July  1, 1689 7.30 


1 


Amount  (estimated)  required  for  completion  of  exintiug  project 29, 250. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  Tiver  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  8.) 

9.  Raritan  River,  New  Jersey, — Before  its  improvement  by  the  United 
States  the  Baritan  Biver  had  a  depth  of  8.5  feet  at  '*  The  Stakes,"  3 
miles;  of  6.5  feet  at  the  ^'Middle  Grounds,"  4^  miles;  of  7.5  feet  at 
Whitehead's  Sand  Dock,  8^  miles;  and  between  this  point  and  New 
Brunswick,  12^  miles  above  the  mouth,  the  channel  was  obstructed  by 
a  number  of  rocky  shoals  with  depths  of  from  8.4  to  6.9  feet  at  mean 
low  water.  The  city  of  New  Brunswick  and  the  Delaware  and  Baritan 
Canal,  which  terminates  here,  together  with  extensive  brick-yards  on 
the  South  Biver,  did  a  large  commerce  on  the  stream,  estimated  in  1871 
at  3,053,857  tons  per  annum. 

The  preseut  project  was  adopted  in  1874,  and  provides  for  obtaining 
by  diking  and  dredging,  and  where  necessary  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  mean  low  water,  from  the 
mouth  to  New  Brunswick,  at  a  cost  of  $2,093,662.05.  It  was  modified 
in  1881  pursuant  to  the  river  and  harbor  act  of  that  year  by  adding  to 
it  the  dredging  of  the  South  Channel,  about  13,000  feet  long,  100  feet 
wide,  and  5^  feet  deep  at  mean  low  water,  from  Kearney's  Dock  to  Crab 
IsLind. 

Under  this  project  $492,350.80  had  been  expended  June  30, 1889,  in 
construction  of  the  dikes  required  by  the  project  at  "The  Stakes" 
and  "Middle  Grounds,"  iu  dredging  channels  200  feet  wide  and  12  feet 
deep  at  mean  low  water  at  these  points,  and  in  blasting  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  shoal  at  Whitehead's 
Sand  Dock,  and  in  carrying  the  channel  with  a  width  of  100  feet  and 
depth  of  10  feet,  mean  low  water  from  this  point  to  Martin's  Dock,  within 
If  miles  of  New  Brunswick.  Under  the  two  special  allotments  made  for 
it  in  the  acts  of  March  3, 1881,  and  August  2,  1882,  the  south  channel 
was  dredged  to  the  required  depth  for  a  distance  of  4,000  feet.  These 
improvements  have  been  of  great  benefit  to  navigation,  permitting  the 
large  tows  in  use  on  the  river  to  reach  a  point  If  miles  below  New 
Brunswick  at  all  stages  of  the  tide. 

The  expenditures  during  the  fiscal  year  amounted  to  $18,334.59,  with 
this  amount  the  10  foot,  100  feet  wide,  channel  has  been  carried  from 
Martin's  Dock  toward  New  Brunswick,  a  distance  of  3,472  feet,  and  a 
shoal  near  Fox's  Gully  removed  to  a  depth  of  10  feet,  mean  low  water, 
and  width  of  80  feet  for  a  distance  of  570  feet. 

July  1,  1889,  amount  available $27,713.59 

July  1,  1890,  amount  expended  during  fiscal  year,- exclusive  of 

liabiUties  outstanding  July  1.  1889 $17,148.98 

July  1, 1890,  outstanding  liabilities 1,424.27 

18,573.25 

July  1,  1890,  balance  available .- 9,140.34 

Amount  appropriated  by  act  of  September  19,  1890 50, 000. 00 

▲mount  availablefor  fiscal  year  ending  June  30, 1891 59,140.34 

BNG  90 C 


82  REPORT   OF   THE   CHIEi''   OP   ENGINEERS,  U.  S.  ARMY. 


1 


Amoant  (efitimated)  required  for  completion  of  existiDg  project il,582,4^(& 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  16G6  and  1867. 

(See  Appendix  F  9.) 

10.  South  River  J  New  Jersey. — Before  the  improvement  of  this  stream 
was  undertaken  by  the  United  States  the  navigation  of  the  lower  2J 
miles  of  its  coarse  had  been  abandoned  and  a  canal  dredged  at  private 
expense  from  a  short  distance  below  Wasbington  to  Sa.yreville  on  the 
Baritan  Eiver.  In  1880,  when  the  present  project  for  improving  the 
river  was  adopted,  the  mouth  of  this  canal,  on  account  of  its  faulty 
location,  had  shoaled  to  a  depth  of  4.6  feet  at  mean  low  water,  and  the 
best  depth  in  the  canal,  some  distance  above,  had  decreased  to  3.3  feet. 
Above  Washington  a  depth  of  2.7  feet  existed  to  Bissett's,  3|  miles, 
and  of  2.5  feet  to  Old  Bridge,  the  head  of  navigation,  6^  miles  above 
the  mouth  of  the  canal  at  Sayreville; 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of 
the  latter,  and  obtaining  by  diking  and  dredging  a  depth  of  8  feet, 
mean  low  water,  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old 
Bridge,  straightening  the  channel  at  two  points  by  cutting  across  the 
meadow ;  it  was  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
$63,468.09,  with  which  the  direction  of  the  mouth  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed,  and  a  small  amount 
of  dredging  done  on  a  shoal  above  Washington.  A  shoal  at  the  mouth 
of  Washington  Canal  has  been  removed  and  a  channel  dredged  60  feet 
wide  through  the  canal,  and  50  feet  wide  across  the  shoal  in  the  river 
below  Washington.  Vessels  drawing  6  feet  can  reach  Washington  at 
mean  low  water. 

No  active  operations  have  been  carried  on  during  the  fiscal  year,  the 
United  States  dredging  plant  purchased  in  accordance  with  the  ap- 
proved project  for  the  expenditure  of  the  appropriation  made  in  the  act 
of  August  11,  1888,  being  occupied  in  continuing  the  improvement  of 
the  Baritan  Biver,  and  the  amount  of  funds  available  being  too  small  to 
admit  of  advantageous  letting  of  the  work  to  outside  parties. 

Tne  condition  of  the  river  remains  unchanged.  The  commerce  of  the 
river  was  valued  in  1889  at  $935,080.  There  has  been  a  slight  increase 
in  the  export  of  brick  during  the  past  year,  two  new  brickyards  being 
in  operation. 

The  expenditures  during  the  fiscal  year  amounting  to  $558.33  have 
been  for  ofQce  expenses  and  an  examination  of  the  river,  made  in  June, 
1889,  from  the  mouth  to  the  bridge  of  the  Baritan  Biver  Bailroad  Com- 
pany. 

July  1,  1889,  amount  available $2,254.25 

July  1,  1890,  amount  expended  during  fiscal  year,  excluBive  of  habilities 
outstanding  July  1,  Ibb^ 280.67 

July  1,  1890,  balance  available 1,973.58 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 6, 973. 58 
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Amount  (estimated)  required  for  completion  of  existing  project 123,695.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F  10.) 
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11,  Shrewsbury  River ^  New  Jersey, — When  the  present  project  for 
this  improvement  was  adopted  in  1879,  the  river  was  obstructed  by  a 
number  of  shifting  sand-bars,  which  had  caused  the  complete  suspen- 
sion of  navigation  in  the  South  Branch,  and  only  permitted  the  passage 
of  vessels  engaged  in  commerce  up  the  North  Branch  at  or  near  high 
water.  A  considerable  trade  was  carried  on,  however,  even  under  these 
diflBcult  conditions. 

The  originally  adopted  project  for  the  improvement  was  to  dredge  a 
channel  6  feet  deep  at  mean  low  water,  and  from  300  to  150  feet  in  width 
across  the  shoals  from  the  mouth  to  Bed  Bank,  on  the  North  Branch, 
Smiles  and  Branch  port  on  the  South  Branch,  9  miles;  maintaining 
these  channels  by  longitudinal  dikes.  This  project' has  not  been  modi- 
fied as  to  the  end  sought,  but  estimates  of  the  diking, '  dredging,  and 
cost,  have  been  increased  from  time  to  time. 

The  amount  expended  on  the  project  to  June  30, 1889,  was  $210,233.45, 
which  had  resulte<l  in  the  material  improvement  of  the  river,  the  com- 
merce of  which  had  been  more  than  trebled  since  the  commencement 
of  the  improvement. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
was  $4,059.43,  with  which  the  cross-over  channel  at  Upper  Rocky  Point 
was  dredged  to  a  width  of  100  feet  and  depth  of  7  feet,  mean  low  water ; 
two  shoals  at  Lower  Rocky  Point  to  a  depth  of  7  feet  mean  low  water, 
and  channel  width  of  240  feet,  and  a  shoal  in  the  west  draw  at  the 
highlands  bridge  to  a  depth  of  7  feet,  mean  low  water,  for  a  width  of  GO 
feet,  by  the  United  States  Dredging  Plant. 

Julyl,  1889,  amoant available $3,267.83 

Jnly  1,  1890,  amonot  expended  during  fiscal  year,  exclnsive  of  liabilities 
outatanding  Julyl,  1S89... , $3,060.71 

Jnly  1,  1890,  balance  avaUable ti07. 12 

Amount  appropriated  by  act  of  September  19, 1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 10, 207. 12 
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Amount  (estimate<l)  required  for  completion  of  existing  project 30, 062. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actM  of  1866  and  1807. 

(See  Appendix  F  11.) 

12.  Keyport  Rarhor^  New' Jersey, — Keyport  Barbor  was  originally 
accessible  at  low  water  only  to  vessels  drawing  less  than  4  feet.  Before 
its  improvement  was  undertaken  by  the  United  States  a  6-foot  channel 
had  been  dredged  at  private  expense,  which  had  shoaled  in  1872  to  5^ 
feet,  and  in  1862  to  5  feet,  the  range  of  the  tide  being  4.7  feet.  A  large 
commerce  was  carried  on,  however,  vahied  at  $2,932,000. 

The  project  for  the  inprovement  was  adopted  in  1873,  and  provided  for 
dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water,  and 
200  leet  wide  from  the  steam  boat  dock  to  the  8-foot  contour  in  Earitau 
Bay,  at  an  estimated  costof  $30,475.  The  revised  estimate  of  1881  was 
$40,475. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
$30,333.72,  with  which  a  channel  had  been  dredged  from  the  8- foot 
depth  in  Baritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a 
width  of  200  feet  for  the  first  4,200  feet  and  160  feet  for  the  remainder. 

The  expenditures  for  the  fiscal  year  amount  to  $141.28  for  ofl5ce  ex- 
penses. 

The  estimated  increase  of  the  commerce  of  this  improvement,  as  com- 
pared with  that  reported  in  1889,  is  about  1,000  tons. 
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July  1,  t889|  amount  available $71*68 

July  1, 1690,  amoant  expended  daring  fiscal  year,  exclasiYe  of  liabilities 
oatstanding  Jnly  1,  1«89 71.68 


\ 


Amount  (estimated )  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  F.  12.) 


IMPROVEMENT  OP  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OP 
RIVERS  IN  NEW  JERSEY— HARBOR  IMPROVEMENTS  IN  DELAWARE 
RIVER  AND  BAY— CONSTJIUOTION  OP  PIER  AT  LEWES —DELAWARE 
BREAKWATER. 

Officers  in  ch!arge,  Lieut.  Col.  Henry  M.  Robert,  Corps  of  En^neers, 
to  February  13,  1890 ;  since  that  date  Maj.  O.  W.  Raymond,  Corps  of 
Engineers;  Division  Engineer  since  February  19,  1890,  Col.  Wm.  P. 
Craighill,  Corps  of  Engineers. 

1.  Delaware  River j  Pennsylvania  and  Neto  Jersey, — Trenton,  the  head 
of  natural  navigation  on  the  Delaware  River,  is  about  30  miles  above 
the  upper  part  of  the  port  of  Philadelphia.  In  its  original  condition 
this  part  of  the  river  was  obstructed  by  shoals  mt  the  following  locali- 
ties: Between  Bordentown  and  Trenton,  a  distance  of  about  5  miles,  a 
narrow  and  circuitous  channel  existed,  which  carried  from  3  to  6  feet  at 
mean  low  water  ]  at  Kinkora  Bar,  about  9  miles  below  Trenton,  a  shoal 
carrying  from  7  to  8  feet,  and  at  Five-Mile  Bar,  at  the  upper  part  of 
Philadelphia,  a  shoal  across  the  Pennsylvania  channel  carrying  only  3 
or  4  feet  at  mean  low  water,  there  being,  however,  13  feet  of  water 
past  Five-Mile  Bar  in  the  New  Jersey  channel,  passing  south  of  Petty's 
Island. 

Below  Philadelphia  the  river  in  its  original  condition  presented  ob- 
structions at  Mifflin  Bar,  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  Ledge  and  Cherry  Island  Flats  to  18  feet,  at 
Bulkhead  Shoals  and  Dan  Baker  Shoal  to  about  20  feet. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  relieving 
commerce  from  the  obstructions  which  exist  in  the  upper  9  miles  of  the 
river,  or  that  part  between  Kinkora  Bar  and  Trenton.  A  detailed  sur- 
vey of  the  river  between  Bridesburg  and  Trenton  has  been  made  for 
the  purpose  of  obtaining  the  necessary  data  for  determining  upon  a 
plan  for  the  improvement  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia  to  meet  the  requirements  of  commerce. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  have  been  confined  to  dredging,  except  at  Schooner 
Ledge,  where  solid  rock  has  been  removed,  under  appropriations  foi 
special  localities,  and  also  under  general  appropriations  for  the  Dela- 
ware River  below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of  Wai 
for  the  purpose  of  considering  the  subject  of  the  permanent  improve- 
ment of  Delaware  River  and  Bay,  recommended,  under  date  of  Janu* 
ary  23,  1885,  the  formation  of  a  ship-channel  from  a  point  opposite 
Philadelphia  and  about  midway  between  the  American  Shipbuilding 
Company's  yard  and  the  Gas  Trust  Wharf  to  deep  water  in  Delaware 
Bay,  having  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean 
Ipw  water.  The  formation  of  such  a  channel  is  to  be  obtained,  except 
ait  Schooner  Ledge,  where  rock  would  require  to  be  removed,  by  regu- 
lating the  tidal  flow  by  means  of  dikes,  with  recourse  to  dredging  whire 
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necessary  as  an  aid  to  such  contracting  and  regulating  works.  The  esti- 
mated cost  of  obtaining  a  channel  of  the  above  dimensions  is  about 
$2,425,000,  Which  covers  the  estimated  cost  of  the  permanent  improve- 
ment of  the  Delaware  Biver  between  the  upper  part  of  Philadelphia 
and  deep  water  in  the  bay.  This  estimate  of  cost  does  not  include  the 
improvement  of  Philadelphia  Harbor,  which  is  a  separate  project.  With 
the  present  requirements  of  commerce  above  Philadelphia  it  Is  not  con- 
sidered that  the  part  of  the  river  lying  between  Trenton  and  Brides- 
burg  demands  any  improvement  beyond  the  formation  of  a  12-foot 
navigable  channel  across  Kinkora  Bar,  which  is  estimated  at  about 
$15,000. 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
Elver  from  1836  to  June  30,  1889,  under  appropriations  both  for  special 
localities  and  the  general  river,  was  $1,825,874.16,  of  which  $103,494.67 
was  expended  on  that  part  of  the  river  between  Trenton  and  the  upper 
part  of  Philadelphia.  As  a  result  of  this  expenditure  there  had  been 
formed  at  the  latter  date  a  channel  of  navigable  width  and  7^  feet  deep 
af  mean  low.  water  through  the  bars  between  Bridesburg  and  Borden- 
town ;  a  channel  across  Five  Mile  Bar  8  feet  deep,  and  past  the  bar  be- 
tween its  southside  and  Potty's  Island,  a  channel  9  feet  deep;  a  chan- 
nel from  200  to  400  feet  wide  and  from  24  to  26  feet  deep  through  the 
shoal  areas  at  Port  Bichmond ;  a  chaunel  across  Mifflin  Bar  250  feet 
wide  and  from  24  to  26  feet  deep;  a  channel  through  Schooner  Ledge 
330  feet  wide  and  24  feet  deep,  except  over  a  small  area  discovered  in 
1889  where  the  depth  is  reduced  to  23  feet  at  mean  low  water ;  a  chan- 
nel through  Cherry  Island  Flats  from  200  to  450  feet  wide  and  from  24 
to  26  feet  deep,  and  a  channel  across  Bulkhead  Shoal  600  feet  wide  and 
from  20  to  21  feet  deep. 

The  channel  between  Philadelphia  and  Camden,  across  Smith's  Island 
Bar,  had  been  improved  by  the  formation  of  a  dredged  cut  protected 
by  revetment,  so  as  to  give  a  channel  100  feet  wide  with  a  minimum 
depth  of  6  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1890,  the  sum  of  $117,067.62, 
which  includes  the  liabilities  outstanding  June  30, 1889,  was  expended 
in  surveys,  examinations,  and  tidal  observations;  in  dike  construction 
at  Five  Mile  Bar,  and  Eeedy  Island,  in  dredging  at  Port  Richmond, 
and  rock  removal  near  Otis  Street  Wharf,  Philadelphia,  making  a  total 
expenditure  since  1836  of  $1,942,941.78  of  which  $590,941.78  has  been 
expended  on  present  project. 

At  Five  Mile  Bar  a  channel  about  500  feet  wide  and  llj  feet  deep 
at  mean  low  water  exists,  which  is  the  result  of  the  action  of  the  dike 
between  Fisher's  Point  and  Potty's  Island. 

At  Port  Richmond  the  extension  of  the  26-foot  low-water  channel, 
has  been  in  progress  by  dredging,  and  at  the  close  of  the  fiscal  year 
the  previously  dredged  channel,  450  feet  wide,  had  been  extended  for 
a  width  of  about  200  feet  to  a  point  about  1,500  feet  above  its  upper 
termination  in  the  previous  fiscal  year. 

At  the  foot  of  Otis  street,  in  the  city  of  Philadelphia,  where  rock  in 
place  exists,  1,178  cubic  yards  were  removed,  thereby  giving  a  depth 
of  26  feet  at  mean  low  water  over  the  previous  shoal  area. 

The  dike  at  Mifflin  Bar  was  completed  to  the  plane  of  mean  low 
water  in  1888,  except  for  a  gap  of  400  feet  which  serves  as  an  enfrance 
to  the  dumping-basin,  and  it«  action  upon  the  channel  dredged  through 
the  bar  in  the  fall  of  1888  shows  that  the  effect  of  the  dike,  though 
manifest  upon  the  bar,  will  probably  have  to  be  increased  by  raising 
the  dike  in  the  future  to  a  greater  height  above  the  plane  of  mean  low 
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water.    The  dredged  channel  across  the  bar  now  carries  a  depth  of* 
from  24  to  26  feet  at  mean  low  water  in  a  channel  from  150  to  250  feet 
wide. 

At  Bulkhead  Shoal  a  channel  200  feet  wide  and  24  feet  deep  at  mean 
low  water  was  excavated  across  the  worst  part  of  the  shoal  in*  the  fall 
of  1888,  for  the  temporary  relief  of  commerce.  This  dredged  channel 
again  quickly  shoaled  to  about  20  feet  at  mean  low  water.  The  con- 
struction of  dikes  for  the  permanent  improvement  of  Bulkhead  Shoal 
will  be  commenced  during  the  present  season  under  a  project  approved 
May  15, 1890. 

The  dike  at  Eeedy  Island,  which  is  intended  for  the  improvement  of 
Dan  Baker  Shoal,  has  not  yet  reached  au  extension  sufficient  to  affect 
the  areas  it  was  designed  to  improve. 

The  channels  at  Schooner  Ledge  and  Cherry  Island  Flats  have  re- 
mained unchanged  during  the  year. 

July  1,  1889,  ainonnt available flOO, 058.83 

Jnly  Ij  1889,  amount  covered  by  existiug  contraots 63, 063. 37 

183, 122. 20 

Jnly  1, 1890,  amount  expended  dnring  fiscal  year  exclusive  of 
liabilities  outstanding  July  f ,  1889 $11^,  063. 98 

July  1,  1890,  outstanding  liabilities 115.95 

Jnly  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 9, 003. 30 

123, 183. 23 

July  1,  1890,  balance  available 59,938.97 

Amount  appropriated  by  act  of  September  19,  1890 250,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 309, 938. 97 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 1,715,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  1.) 

2.  Rarbor  between  PMJadelpMa^  Pennsylvania^  and  Camden^  New  Jer- 
Hey, — In  obedience  to  the  requirements  of  the  joint  resolution  of  Con- 
gress, approved  March  5, 1888,  a  Board  of  three  engineers  was  appointed 
by  the  War  Depart ment  ^^ta  examine  and  report  in  relation  to  the 
Delaware  lliver  between  the  City  of  Philadelphia,  Pennsylvania,  and 
Camden,  New  Jersey,  and  for  other  purposes,"  and  its  report  was  trans- 
mitted to  Congress  April  7, 1888,  and  printed  as  House  Ex.  Doc.  No. 
260,  Fiftieth  Congress,  first  session. 

The  plan  of  imi)rovement  proposed  by  the  Board  is  the  forming  of  a 
channel  along  the  Philadelphia  shore  from  opposite  Kaighn's  Point  to 
opposite  Fisher's  Point,  of  ample  depth  and  about  2,000  feet  in  width, 
.  at  a  distance  from  the  present  wharf-line  such  as  to  permit  the  exten- 
sion of  wharves  and  the  widening  of  Delaware  avenue  at  their  shore 
ends,  the  removal  of  Smith's  and  Windmill  islands  and  adjacent  shoals, 
so  as  to  give  a  26-foot  channel,  about  1,000  feet  wide,  along  the  revised 
Philadelphia  channel  from  opposite  Kaighn's  Point  to  the  head  of  Petty's 
Island.  The  estimated  cost  of  the  work  is  $3,500,000  exclusive  of  the 
cost  of  the  islands. 

Th6  river  and  harbor  act  of  August  11, 1888,  appropriated  $500,000  for 
the  work,  of  which  not  to  exceed  $300,000  is  to  be  applied  to  the  pur- 
chase of  the  islands. 

During  the  fiscal  year  ending  June  30, 1890,  the  legal  proceedings  for 
the  condemnation  of  the  islands  were  completed.  The  commissions  ap- 
pointed by  the  courts  awarded  the  owners  of  Smith's  and  Windmill 
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islands  the  sam  of.  $484,000,  and  of  Petty's  Islands  $202,288.50;  the 
Icgral  costs  of  the  condemnation  proceedings  were  $22,364.36,  makin|3^ 
the  aggregate  cost  of  the  islands  $708,652.86. 

In  payment  of  this  award  the  State  of  Pennsylvania  appropriated 
$200,000,  the  city  of  Philadelphia  $208,652.86,  and  the  balance,  $300,000, 
was  provided  from  the  appropriation  of  Congress  in  the  river  and  har- 
bor act  of  August  11, 1888.  The  payment  of  these  amounts  by  the 
State,  city,  and  General  Government  has  been  made,  and  the  property 
taken  deeded  to  the  United  States. 

During  the  fiscal  year  ending  June  30, 1890,  $300,177.91  was  expended 
in  the  purchase  of  the  islands  and  in  the  preparation  of  a  project  for  the 
application  of  the  funds  available  for  the  commencement  of  the  work. 

Under  the  requirements  of  section  12  of  the  river  and  harbor  act  of 
August  11,  1888,  a  Board  of  engineer  officers  was  constituted  for  the 
establishment  of  harbor  lines  for  the  port  of  Philadelphia,  by  Special 
Orders,  No.  20,  Headquarters  Corps  of  Engineers,  February  25, 1889, 
consisting  of  Cols.  W.  P.  Craighill  and  C.  B.  Com8tx)ck,  and  Lieut.  Col. 
H.  M.  Robert.  Maj.  C.  W.  Raymond,  having  relieved  Lieut.  Col.  H. 
M.  Robert  of  the  charge  of  the  district,  was  made  a  member  of  the  Board 
in  his  place.    This  Board  has  not  yet  completed  its  duties. 

July  1,  1889,  amonnt  available $500,000.00 

July  If  1890,  amoout  expended  during  fiscal  year  ((300,000 
of  which  applied  to  purchase  of  lands),  exclusive  of 
liabilities  outstanding  July  1,  1889 $300,177.91 

July  1,  1890,  outstanding  liabilities 1.50 

300, 179. 41 


July  1,  1890,  balance  available 199,620.69 

Amonnt  appropriated  by  act  of  September  19, 1890 200,000.00 

Amonnt  avaUable  for  fiscal  year  ending  June  30, 1891 399, 820. 59 


'  Amonnt  (estimated)  required  for  completion  of  existing  project 3, 100, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1892 .-... 1,000.000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 

(See  Appendix  G  2.) 

3.  Schuylkill  River^  Pennsylvania.— When  the  work  of  improvement 
was  commenced  in  1870  there  was  a  channel  of  entrance  into  the  mouth 
of  the  river  carrying  a  depth  of  only  10  feet  at  mean  low  water. 

The  original  project  under  which  work  was  commenced  in  1870  pro- 
posed the  Ibrmation  of  a  channel  100  feet  wide  with  a  depth  of  20  feet 
from  the  mouth  of  the  river  to  Oibson^s  Point,  about  4  miles,  and  a 
depth  of  18  feet  from  thence  to  Chestnut  Street  Bridge  in  Philadelphia, 
about  3  miles. 

In  1875  and  1883  this  project  was  amended  so  as  to  increase  the  low- 
water  channel  between  the  mouth  and  Girard  Point,  a  distance  of  about 
1  mile,  to  400  feet  wide  and  24  feet  deep,  and  from  Girard  Point  to  Gib- 
son's Point,  about  3  miles,  to  250  feet  wide  and  20  feet  deep. 

The  amount  expended  upon  these  projects  to  June  30,  1889,  was 
$393,381.63,  and  had  resulted  in  the  formation  of  a  channel  as  follows : 
Between  the  mouth  and  Girard  Point  Piers  tile  minimum  channel  was 
150  feet  wide  and  from  18  to  19  feet  deep  at  mean  low  water;  from 
Girard  Point  to  Gibson's  Point  the  channel  was  250  feet  wide  and  20 
feet  deep,  except  for  about  three-fifths  of  a  mile  directly  above  Penrose 
Ferry  Bridge  where  the  20-foot  channel  was  only  100  feet  wide;  from 
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Gibson's  Point  to  Chestnut  Street  Bridge  the  channel  was  of  navigable 
width  and  18  feet  deep  at  mean  low  water.  This  latter  reach  of  river 
has  required  no  other  improvement  than  the  removal  of  about  1,000 
cubic  yards  of  rock  near  Locust  and  South  streets. 

During  the  fiscal  year  ending  June  30, 1890,  $146.02  was  expended 
upon  ofBce  expenses. 

July  1,1889,  amount  available $368.37 

July  1^  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 146  02 

July  1, 1890,  balance  available , *   22-2.35 

Amou nt  appropriated  by  act  of  September  19,  1890 <.....    45, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 45, 222. 35 


\ 


Amount  (estimated )  required  for  completion  of  existing  project 46, 250. 00 

Submitted  in  compliance  witb  requiremeats  of  sections  2  of  river  and 
harbor  acts  o^  1866  and  1867. 

(See  Appendix  G  3.) 

Ice-Harhor  at  Marcus  HooJcj  Pennsylvania. — This  work  in  its  present 
plan  was  conlmenced  in  1866,  the  object  being  to  provide  a  harbor  in  the 
Delaware  River  to  protect  vessels  against  moving  ice. 

In  1786  the  Commonwealth  of  Pennsylvania  built,  for  the  convenience 
of  commerce,  piers  at  Marcns  Hook  extending  from  the  shore-line  into 
the  river.  It  is  assnmed  that  at  some  subsequent  time  these  shore-piers 
were  turned  over  to  the  United  States,  since  in  1829  an  appropriation 
was  made  of  $5,000  for  repairing  these  piers,  improving  the  harboi^,  and 
removing  obstructions,    ^o  further  appropriation  was  made  until  1866. 

At  this  latter  date  the  project  was  adopted  for  the  construction  of  de- 
tached piers  in  the  harbor,  consisting  of  stone  superstrncttires  upon 
crib  foundations  filled  with  stone,  together  with  the  deepening  of  the 
harbor  by  dredging. 

In  1881  it  was  proposed  to  increase  the  area  of  the  harbor  by  the  con- 
struction of  a  bulkhead  about  1,800  feet  in  length  parallel  to  the  shore- 
line, and  about  150  feet  outside  of  high- water  line,  and  the  deepening  of 
this  added  area  by  dredging. 

Nothing  was  done  towards  the  carrying  into  effect  of  the  modifica- 
tion of  1881,  on  account  of  the  unwillingness  of  some  of  the  abutting 
property  owners,  and  in  1888  this  hitherto  proposed  modification  was 
abandoned  and  an  increased  depth  proposed  for  the  areas  protected  by 
the  detached  piers  outside  of  the  natural  shore-line  of  the  river. 

The  amount  expended  from  1866  to  June  30, 1889,  was  $208,345.89,  and 
resulted  in  the  construction  of  two  shore  or  landing  piers,  and  seven 
detached  ice-piers,  the  deepening  by  dredging  of  the  area  protected  by 
the  piers,  and  the  placing  of  mooring  piles  within  the  harbor.  By  this 
expenditure  a  harbor  was  formed  with  an  area  of  about  10  acres,  carry- 
ing a  depth  of  from  12  to  25  feet  at  mean  low  water. 

During  the  fiscal  year  ending  June  30, 1890,  $152  was  expended  upon 
office  expenses. 

July  l,1889,amouut  available $654.11 

July  1,189U.  amount  expended  during  Ascal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 152.00 

July  1,1890,  balance  available 502.11 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  Jnne  30,1891 5,502.11 

(See  Appendix  G  4.) 
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5.  Tee  harbor  at  head  of  Delaware  Bdyl,  Delaware, — TIlb  act  of  August 
2,  J882,  appropriated  $25,000  lor  tlie  coiuineuceinciit  of  work  on  the 
ice-harbor  at  the  head  of  Delaware  Bay,  to  include  the  removal  of  8ome 
sunken  piers,  the  remains  of  an  old  ice-harbor,  in  the  channel  east  of 
Beedy  Island,  Delaware. 

The  desirability  of  an  ice-harbor  at  the  head  of  Delaware  Bay  has 
been  lon^  recognized,  but  nntil  the  improvement  of  the  main  ship- 
channel  diall  have  been  materially  advanced  it  is  believed  that  appro- 
priations can  be  applied,  with  better  results  to  commerce,  to  the  im- 
provement of  the  channel  rather  than  to  the  formation  of  an  ice-harbor 
suited  to  the  I'equirements  of  the  case.  As  to  location,  the  prevailing 
judgment  would  place  the  ice-harbor  at  or  very  near  Liston's  Point. 
The  plan  of  construction  hitherto  proposed  in  general  terms  provided 
for  a  nearly  inclosed  area  by  means  of  a  barrier  to  protect  vessels  against 
moving  ice.  This  barrier  was  to  consist  of  iron  piles  placed  at  intervals 
and  connected  with  an  iron  superstructure  so  arranged  as  to  either  hold 
or  ward  the  ice  from  the  area  witliin  the  barrier.  The  cost  of  such  an 
ice-harbor  has  been  variously  estiuiated  at  from  $400,000  to  $600,000. 

The  amount  expended  to  June  30,  1889,  was  $8,723.07,  of  which  $3,700 
was  applied  to  the  removal  of  the  sunken  piers  back  of  Beedy  Island, 
as  provided  in  the  act  of  August  2,  1882,  making  the  appropriation  of 
$25,000.  The  balance  was  expended  in  surveys,  examinations,  and 
preliminary  studies. 

During  the  fiscal  year  ending  June  30, 1889,  nothing  was  expended: 

Julvl,  1889,  amonnt  available 916«276.93 

July  1,1890,  balance  available 16.276.93 

(See  Appendix  G  6.) 

6.  Construction  of  iron  pier  in  Delaware  Bay,  near  LeioeSj  Delaware, — 
The  original  project  for  this  work  proposed  the  construction  of  a  land- 
ing pier  about  1,700  feet  in  length,  extending  from  the  shore  south  of 
the  breakwater  into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw-piles 
surmounted  with  a  timber  superstructure.  The  work  was  commenced 
in  1871,  and  completed,  except  as  to  superstructure,  in  1880. 

The  amount  expended  to  June  30, 1889,  was $308,375.00,  and  resulted 
in  the  construction  of  1,155  linear  feet  of  pier  21  feet  in  width,  and  546 
linear  feet  42  feet  in  width,  or  a  total  length  of  1,701  feet.  The  depth 
of  water  at  the  outer  end  of  the  pier-head  was  about  21  feet  at  mean 
low  water. 

During  the  gale  of  March  12,  1889,  five  of  the  wrought-iron  screw- 
piles  were  injured  by  the  collision  of  a  wrecked  schooner.  On  Septem- 
ber 13,  1889,  twelve  additional  piles  were  injured  by  the  collision  of  a 
wrecked  bark.  About  200  linear  feet  of  the  pier  is  involved  in  these 
injuries.  The  cost  of  the  repair  was  estimated  at  $10,000,  and  to  pro- 
vide therefor  an  appropriation  of  this  amount  wa«  made  by  act  of  A])ril 
4,  1890. 

It  is  proposed  to  repair  the  pier  by  removing  the  17  injured  wrought- 
iron  screw-piles  and  replacing  them  with  cast-iron  columns  bolted  to 
timber  sills  which  are  sunk  below  the  action  of  scour,  after  which  the 
timber  superstructure  covering  the  injured  part  of  the  pier  will  be  re- 
stored upon  its  original  plan.  To  provide  against  similar  accidents  to 
the  pier  from  colliding  vessels  or  wrecks  fender  piles  will  be  placed 
along  l)oth  sides  of  the  shorearra  of  the  pier. 

During  the  fiscal  year  ending  June  30, 1890,  $78.00  was  expended  in 
the  preparation  of  plans  for  the  repair  of  the  pier. 
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From  the  decayed  condition  of  the  timber  superstracture  it  is  not 
available  for  use  by  the  railroad  to  which  the  right  was  given  to  ase 
the  pier  nnder  the  provisions  of  the  act  of  July  15,  1870. 

If  the  pier  is  to  be  rendered  available  for  the  general  purposes  of 
railroad  traffic,  as  contemplated  in  the  act  above  referred  to,  it  will  be 
necessary  to  replace  the  present  decayed  wooden  superstructure  by  an 
iron  construction,  which  has  been  estimated  at  $93,000. 

Jaly  1, 1689,  amoant  available $124.94 

Amount  appropriated  by  act  of  April  4,  1890 10,000.00 

10, 124. 94 
July  1,  1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889 '. 78.60 

■  I — 

July  1,  1890,  balance  available 10,046.34 

(See  Appendix  G  6.) 

7.  Delaware  Breakwater  Harbor j  Delaware, — Under  act  of  Congress, 
May  7 J 1822,  $22,700  was  appropriated  for  a  survey  of  Delaware  Bay, 
near  Gape  Heulopen,  for  the  purpose  of  determining  upon  the  site  for  a 
harbor  of  shelter.  In  1828  an  appropriation  of  $250,000  was  made  for 
commencing  the  work  under  a  plan  submitted  by  a  board  of  commis- 
sioners appointed  by  Congress. 

The  project  of  the  board  cont/cmplated  the  construction  in  the  con- 
cavity of  the  bay,  just  inside  Cape  Henlopen,  of  two  massive  works  on 
the  pierres  perdues  or  riprap  system,  separated  by  an  interval  or  gap  of 
1,350  feet — the  greater,  called  the  breakwater,  to  afford  safe  anchorage 
during  gales  from  the  north  and  east ;  the  other,  called  the  ice-breaker, 
to  protect  shipping  against  northwesterly  gales  and  the  heavy  drifting 
ice  of  the  bay. 

This  project  was  completed  in  1869,  under  aggregate  appropriations, 
including  the  first  for  survey,  of  $2,192,103.70.  The  stone  used  in  the 
work  amounted  to  892,528  gross  tons,  and  varied  from  one-quarter  of  a 
ton  to  7  tons  in  weight,  the  smaller  constituting  the  bulk  of  the  mass, 
the  larger  used  to  cover  the  exterior  slopes. 

As  completed  in  1869  the  breakwater  is  2,558  feet  long,  and  the  ice- 
breaker 1,359  feet  long  on  top.  The  average  width  on  top  is  22  feet  and 
at  base  160  feet.    The  top  is  from  12  to  14  feet  above  mean  low  water. 

In  1882  a  project  was  adopted  for  closing  the  gap  between  the  break- 
water and  the  ice-breaker  by  means  of  a  random  stone  foundation  with 
a  concrete  superstructure.  The  random  stone  foundation  was  to  be 
brought  to  a  height  of  12  feet  below  low  water,  with  a  width  on  top  of 
48  feet.  The  concrete  superstructure  to  have  a  width  on  bottom  of  24 
feet,  rising  to  a  height  of  12  feet  above  mean  low  water,  with  a  width 
on  top  of  12  feet.    The  estimated  cost  of  this  project  was  $675,000. 

In  1883  and  1884  the  project  was  modified  by  providing  a  foundation 
of  brush  mattresses  for  the  random-stone  superstructure  and  omitting 
the  construction  of  a  pile-bridge  across  the  gap,  which  formed  part  of 
the  project  of  1882  for  closing  the  gap. 

In  1890  the  concrete  superstructure  was  further  modified  by  estab- 
lishing its  base  at  15  feet  below  mean  low  water,  by  making  it  rectan- 
gular in  section,  with  a  width  of  27  feet  and  height  of  27  feet,  and  by 
constructing  the  work  to  above  the  plane  of  high  water  of  large  con- 
crete blocks,  above  which  concrete  in  mass  is  to  be  used.  The  estimated 
cost  of  the  modified  project,  including  the  $356,250  appropriated  from 
1882  to  1888,  was  $856,250. 

From  the  beginning  of  the  work  in  1822  to  June  30, 1889^  the  total 
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amount  expended  was  $2,498,400.35,  of  which  $306,296.65  was  expended 
on  the  project  of  1882  for  closing  the  gap. 

During  the  fiscal  year  ending  «1uue  30,  1890,  $48,725.57  was  expanded 
in  the  formation  of  the  random-stone  substructure  for  the  work,  which 
is  intended  to  close  the  gap  between  the  breakwater  and  ice-breaker. 
The  total  expenditure  to  June  30,  1890,  has  been  $2,547,125.92,  of  which 
$355,022.22  has  been  under  present  project. 

The  increase  in  the  dimensions  and  draught  of.  vessels  since  the 
present  harbor  was  designed  in  1822,  together  with  the  shoaling  which 
has  ensued  behind  the  breakwater,  renders  the  present  harbor  under 
these  changed  conditions  inadequate  for  the  requirements  of  commerce. 
tJpon  the  completion  of  the  present  project  of  closing  the  gap,  addi- 
tional anchorage  area  will  be  added  to  the  harbor  and  make  it  of  great 
and  continued  value  to  coasting  vessels. 

Jnly  ly  18S&,  amount  ayailable $5,075.72 

Jaly  I,  1889,  amonnt  covered  by  existing  contracts 39, 705. 15 

44, 780. 87 
Jaly  ly  1890,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

liabiUticH  outstanding  July  1, 1889 1 |43,649.85 

July  ly  1890,  outstanding  liabilities 74.43 

43,724.28 

July  1,  1890,  balwice  available 1,153.35 

Amonnt  appropriated  by  act  of  September  19,  ISX) 80,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 81, 153. 35 


1 


Amount  (estimated)  required  for  completion  of  existing  project 420, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hat-bor  acts  of  1866  and  1867. 

(See  Appendix  G  7.) 

8.  Mantua  Creekj  New  Jersey. — The  original  project  for  this  improve- 
ment contemplates  the  construction  of  a  low- water  channel  10  feet  deep 
and  80  feet  wide  at  the  mouth  of  the  creek,  which  is  to  diminish  to  4 
feet  in  depth  and  40  feet  in  width  at  the  town  of  Mantua,  situated  some 
11  miles  from  the  month,  at  an  estimated  cost  of  $35,000. 

The  stream  in  its  natural  condition,  as  shown  by  the  survey  of  1881, 
had  at  its  mouth  (one-foui;;th  mile  outside  the  high-water  line)  8  feet  at 
mean  low  water  and  nearly  that  depth  at  a  second  bar  one-half  mile  up 
the  stream.  If  these  two  bars  had  been  improved,  there  would  have 
been  a  9-foot  channel  up  to  a  bar  1^  miles  from  the  mouth,  where  there 
was  a  maximum  depth  of  7  feet.  The  lower  1^  miles  of  the  stream  can 
not  safely  be  said  to  have  had  in  its  natural  condition  in  1881  a  naviga- 
ble channel  with  a  greater  depth  than  7^  feet,  while  there  was  a  navi- 
gable channel  with  6^  feet  for  4^  miles  farther,  and  thence  to  Mantua, 
11  miles  from  the  mouth,  a  channel  gradually  diminishing  to  2  feet. 

At  the  request  of  parties  interested  in  the  lower  part  of  the  river  the 
lower  one-half  mile  was  resurveyed  in  1889.  This  survey  indicated  that 
a  shoaling  of  from  1  to  2  feet  had  occurred  during  the  last  eight  years. 
At  one  point  in  the  channel  of  navigable  width  there  is  only  5  feet  of 
water.  The  oflBcer  then  in  charge  recommended  the  expenditure  of  the 
$3,000  appropriated  August  2, 1882,  in  dredging  a  channel  with  a  least 
width  of  00  feet  and  a  least  depth  of  8  feet  at  mean  low  water  from  the 
mouth  up  to  the  phosphate  works,  a  distance  of  about  one-half  mile. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1889, 
was  $84.34  which  was  applied  to  a  survey  of  the  creek. 

Dnring  the  fiscal  year  ending  June  30, 1890,  $2,915.66  was  expended 
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in  the  formation,  by  dredging,  of  a  channel  from  60  to  75  feet  wide  from 
the  mouth  to  the  phosphate  works,  half  a  mile  above. 

July  1,  1889,  amount  available $2,915.66 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889........ 2,915.66 

(See  Appendix  G  8.) 

9.  Removal  of  wrecks  from  Delaware  Bay  and  River, — During  the  past 
fiscal  year  no  wrecks  have  been  removed  under  this  appropriation. 

July  1,  1889,  amount  available $758.62 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 24.54 

July  1,  1890,  balance  available 734.08 

(See  Appendix  Q  9.) 

10.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14,  1880 :  The  bark  Patriot^ 
barges  Tonawanda^  Wallace^  CaMlda^  and  St.  Cloudy  and  the  bark  II  Sal- 
vatore  from  Delaware  Bay. 

(See  Appendix  G  10.) 

EXAMINATION  AND  SURVEY  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  Alloway  Creeky  New  Jersey,  is  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lieutenant- 
Colonel  Robert  was  charged  with  and  completed  its  survey,  the  results 
of  which  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
No.  60,  Fifty  first  Congress,  first  session.    (See  also  appendix  G  11.) 

IMPROVEMENT  OP  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELA- 
WARE AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  .lERSEY, 
AND  OF  THE  INLAND  WATER-WAY  FROM  OHINGOTEAGUE  BAY,  VIR- 
GINIA,  TO  DELAWARE  BAY. 

Engineer  in  charge,  William  F.  Smith,  United  States  Agent,  Major 
of  Engineers,  U.  S.  Army,  Retired  ;  Division  Engineer,  Col.W.  P.  Craig- 
hill,  Corps  of  Engineers. 

1.  Maurice  River ^  New  Jersey. — This  stream  has,  with  the  exception 
of  the  bar  at  the  month,  over  which  there  is  5  feet  of  water  at  mean 
low  tide,  a  natural  channel  from  10  to  40  feet  deep  extending  from  its 
junction  with  the  Delaware  Bay  to  Ferguson's  Dock,  4  miles  below 
Mill  ville,  a  distance  of  about  20  miles.  Near  this  dock  the  6-foot  curve 
formerly  closed  and  the  remainder  of  the  river  was  quite  shoal  with  mini- 
mum depths  of  2  feet. 

The  adopted  project  is  based  upon  a  survey  made  in  1881,  and  pro- 
vides for  a  Gfoot  low-water  channel  100  feet  wide  to  Millville  Bridge, 
and  for  a  4foot  channel  of  the  same  width  above  the  bridge  to  the  head 
of  navigation.  The  original  estimated  cost  of  dredging  this  channel 
was  $112,000,  at  35  cents  per  cubic  yard. 

At  the  beginning  of  the  past  fiscal  year  the  improved  channel  had 
been  extended  from  below  to  a  point  about  1  mile  below  Millville  to  the 
full  width  of  100  feet.    A  narrow  channel  from  50  to  75  feet  wide  had 
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been  made  in  continuation  of  the  former  to  400  feet  above  the  bridge  in 
the  town. 

The  total  amount  expended  in  the  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1889,  was  $25,008.93. 

During  the  past  fiscal  year  an  agreement  was  made  with  the  Ameri- 
can Dredging  Company,  of  Philadelphia,  for  the  expenditure  of  the 
available  funds  in  dredging  at  15  cents  per  cubic  yard,  measured  in 
place.  The  money  is  being  expended  in  the  further  extension  of  the 
improved  channel  towards  the  head  of  navigation.  At  the  close  of  the 
fiscal  year  49,918  cubic  yards  of  material  had  been  removed,  dredging 
operations  having  been  commenced-on  May  6,  1890,  and  the  channel 
had  been  extendi  4,000  feet. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  is 
$3,807.90.  The  work  under  the  present  agreement  will  be  completed 
early  in  July,  1890. 

It  is  stated  that  the  commerce  of  the  river  has  more  than  doubled 
since  a  larger  class  of  vessels  have  been  able  to  reach,  without  interrup- 
tion by  low  tides,  the  wharves  at  Millville,  which  is  a  manufacturing 
center  of  considerable  importance. 

July  1,  1889,  amount  available $9,991.07 

Jnly  1, 1^90,  aDionnt  cxpeodcd  daring  fiscal  yeigr,  exclusive  of 

liabilities  outstanding  Julyl,  1889 $3,807.90 

Jnly  1,  1890,  outflt«nding  liabUities 4,204.77 

8. 012. 67 

July  1,  1J590,  balance  available 1,978.40 

Amount  appropriated  by  act  of  September  19, 1890 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1^1 ^ 9, 978. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 69,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  1.) 

2.  Wilmington  Harbor j  Delaware. — In  the  year  1836,  when  the  first 
appropriation  for  the  improvement  of  the  Ohristiana  Eiver  was  made, 
the  depth  of  water  at  low  tide  was  from  8  to  9  feet  at  the  entrance  in 
the  Delaware  River,  and  about  8  feet  at  the  shoalest  place  below  the 
Third  Street  Bridge.  The  depth  in  the  channel  was  increased  that  year 
to  10  feet  by  dredging. 

In  1871  a  more  comprehensive  project  was  made  to  dredge  a  channel 
12  feet  in  depth  from  the  month  to  above  the  city  of  Wilmington.  This 
project  was  completed  in  1881.  A  new  ])roject  was  submitted  in  1881 
by  a  Board  of  Engineers  and  approved,  for  a  15-foot  channel  as  far  as 
the  Pulp  Works,  and  a  12'foot  channel  to  the  Delaware  Railroad  Bridge 
above,  and  for  the  construction  of  a  jetty  at  the  mouth  of  the  river,  the 
whole  improvement  estimated  to  cost  $175,551.  The  dimensions  of  the 
proposed  channel  were  somewhat  changed  in  1883,  and  the  estimated 
cost  increased  to  $191,384,  exclusive  of  the  cost  of  the  jetty,  which  was 
then  nearly  completed.  In  the  following  year  the  project  was  amended 
to  provide  for  an  additional  height  of  4  feet  to  the  jetty  and  to  extend 
its  length  322  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  the  sum  of 
$257,230.01  had  been  expended. 

A  contract  wtis  entered  into  in  August,  1889,  for  dredging,  at  13.9 
cents  per  cubic  yard,  the  channel  in  the  Christiana  Eiver  to  a  width  of 
150  feet  and  15  feet  deep  at  low  water,  beginning  at  the  corresponding 
depth  in  the  Delaware  liiver  and  as  far  up  as  the  available  fund^  would 
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permit.  Work  under  this  contract  was  commenced  on  August  26,  and 
ceased  December  9, 1889, 165,214  cubic  yards  of  material  having  been 
removed.  The  channel  dredged  extended  trom  the  Delaware  Biver  to 
the  Shell  Pot  Bridge,  a  total  distance  of  7,200  feet;  a  smaller  cut,  80 
feet  wide  and  about  900  feet  long,  was  also  dredged  through  and  be- 
yond the  north  draw  of  the  bridge  until  it  intersected  the  main  channel 
above.  The  jetty  was  repaired  during  the  month  of  October,  1889, 
under  contract  with  Ira  Lunt,  at  an  expense  of  $1,463.07. 

The  amount  expended  during  the  fiscal  vear  ending  June  30, 1890,  is 
$27,129.21. 

July  1, 1889,  amount  available $29,964.77 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 27,129.21 

July  1,  1890,  balance  available 2,835.56 

Amount  appropriated  by  act  of  September  19,  1890 30,000.00 

Amount  available  for  fiscal  year  ending  June  SO,  1891 32, 835. 56 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 87, 634. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1806  and  1867. 

(See  Appendix  H  2.) 

3.  Ice  Harbor  at  New  Castle^  Delaware. — The  ice  harbor  at  New  Castle 
is  one  of  the  oldest  in  the  Delaware  Eiver,  its  construction  for  the 
protection  of  shipping  against  ice  having  been  commenced  during  colo- 
nial times.  Since  the  beginning  of  the  present  century  its  improvement 
has  been  carried  on  by  the  General  Government  at  intervals,  the  total 
amount  expended  at  the  close  of  the  fiscal  year  ending  June  30,  1889, 
being  $223,183.94. 

The  sum  of  $153.56  was  expended  during  the  fiscal  year  ending  June 
30,  1890,  in  making  an  examination  of  the  harbor  and  ice  piers. 

The  present  project  is  to  rebuild  one  of  the  ice-piers  iu  the  harbor 
which  it  is  estimated  will  cost  $15,600.  The  balance  available  of  the 
appropriation  of  August  11,  1888,  is,  therefore,  still  left  unexpended 
until  a  sufficient  sum  is  appropriated  to  begin  the  work. 

July  1,  18-9,  amount  available , $7,500.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 153.56 

July  1, 1890,  balance  available 7,346.44 

Amount  appropriated  by  act  of  September  19,  1890 ,. 8,100.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15,446.44 

(See  Appendix  H  3.) 

4.  DucJc  CreeJiy  Delaware. — ^In  the  year  1879,  before  improvements 
were  commenced,  there  was  a  minimum  de^h  of  2^  feet  in  the  creek 
and  of  4  feet  over  the  bar  at  the  mouth  at  mean  low  water.  Naviga* 
tion  was  possible  only  at  high  water  and  was  carried  on  by  one  steamei 
and  seven  sailing  vessels  of  the  smaller  class. 

A  survey  and  project  was  made  iu  1878  for  the  improvement  of  th<; 
creek  which  included  a  plan  for  deepening  the  channel  across  the  bai' 
at  the  mouth.  By  special  direction  of  Congress  the  latter  portion  oi! 
the  project  was  commenced  first,  and  during  the  following  four  yearn 
appropriations  of  an  aggregate  amount  of  $10,000  were  made  for  thati 
purpose.  A  channel  was  dredged  across  the  bar  100  feet  wide  and  8 
feet  deep  at  low  water;  but  it  soon  filled  up  again. 

A  second  survey  of  the  creek  was  made  in  1887  and  a  new  project; 
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fiabmitted.  It  is  for  a  7-foot  low-water  channel  60  feet  wide  inside  the 
creek,  and  for  a  channel  of  the  same  depth  and  100  feet  wide  across 
the  bar  at  the  mouthy  with  stone  jetties  oh  either  side  to  protect  it ; 
the  total  cost  being  estimated  at  $90,698.40. 

The  appropriation  of  $10,000  made  by  the  act  of  Angast  11, 1888, 
was  by  special  limitation  expended  in  dredging  and  on  that  portion  of 
the  project  which  relates  to  the  improvement  inside  the  creek.  A 
channel  40  feet  wide  and  6^  feet  deep  at  low  water  was  dredged  during 
the  fiscal  year  ended  Jane  30, 1889,  from  Smyrna  Landing  to  Brick 
Store  Wharf,  a  distance  of  3  miles.  Vessels  can  now  navigate  the 
creek  to  a  point  \i  miles  above  the  former  highest  lauding  and  the  prin- 
cipal shipping  point  has  been  brought  that  much  nearer  the  center  of 
the  surrounding  farming  region. 

No  work  was  done  during  the  past  fiscal  year. 

Jaly  1,  1889,  amount  available |89.72 

Jaly  1,  1890;  ainonnt  expended  during  fiscal  year,  exclneive  of  liabilities 
outstanding  July  I,  la89 89.78 

Amount  appropriated  by  aci  of  September  19,  1890 *5,000.00 


! 


Amount  (estimated)  required  for  completion  of  existing  project *J2, 365.00 

Submitted  in  compliance  with  requirement's  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  4.) 

5.  St.  Jones  River^  Delaware. — Before  the  channel  was  improved  the 
least  practicable  depth  of  water  to  Lebanon,  12  miles  above  the  month, 
was  4  feet;  to  Dover,  9  miles  further  up  the  river,  only  2^  feet  at  mean 
low  water.  , 

The  original  project  made  in  1880,  was  for  a  3-foot  low- water  channel 
100  feet  wide,  across  the  bar  at  the  mouth,  protected  by  a  jetty,  at  an 
estimated  cost  of  $35,000.  A  project  was  added  in  1884  and  approved, 
to  include  the  removal  of  shoals  in  the  river  to  a  depth  of  6  feet  at 
mean  low  water.  Improvements  were  not  begun  until  1885.  The  pro- 
posed channel  within  the  river  was  reported  as  nearly  completed  at  the 
closeof  the  fiscal  year  ending  June  30,  1888,  $25,000  having  been  ex- 
pended. A  modification  of  the  project  for  the  improvement  of  the  en- 
trance was  submitted  in  March,  1889,  which  was  approved,  as  was  also 
a  proposition  to  make  a  cut-off  at  a  very  sinuous  bend  in  the  liver  near 
Wharton's  Fishery. 

At  the  beginning  of  the  fiscal  year  ending  June  30,  1890,  contract 
had  been  made  for  the  expenditure  of  the  appropriation  of  $15,000  made 
August  11,  1888,  in  carrying  out  the  project  for  the  improvement  of  the 
entrance  and  at  Wharton's  Fishery. 

Oi)€ration8  were.commenced  August  1  and  ended  December  31, 1889, 
The  total  amount  of  material  removed  by  the  contractor  was  58,015 
cubic  yards. 

During  the  fiscal  year  ending  June  30,  1890,  the  sum  of  $14,097.64 
has  been  expended.  The  results  are  a  channel  6  feet  deep  at  low  water 
across  the  bar  at  the  mouth  and  nearly  100  feet  wide,  flanked  on  each 
side  by  banks  of  hard  material  removed  from  the  cut ;  a  new  cut-off, 
900  feet  long  and  40  feet  wide  at  a  bend  in  the  river  2  miles  below  Leb- 
anon ;  and  the  removing  of  two  small  shoals  at  Lea's  Landing  and  Broad 
Reach,  respectively. 

There  now  exists  a  clear  and  unobstructed  6-foot  low- water  channel, 
40  feet  wide  witliin  the  river  and  nearly  100  feet  wide  over  the  bar  at 

*Thi8  ^rnonnt  was  appropriated  by  act  of  Septemboi*  lU,  1890,  for  improving 
Sniyrua  River^  Delaware,  coutinuiug  improvement* 
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the  mouth,  from  Dover  to  deep  water  iu  Delaware  Bay.  The  improve- 
meuts,  which  up  to  the  cloae  of  the  fiscal  year  ondiug  June  30,  1890, 
have  cost  $39,509.84,  may  be  reporte<l  as  completed  in  accordance  with 
the  various  projects,  and  no  further  appropriation-is  recommended. 

July  1,  1889,  amount  available $2,688.16 

July  1,  1889,  amount  covered  by  oxisting  contract '. ••     11,900.00 

14, 588. 16 
July  1,  1890,  amount  expended  during  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  lbd9 14,097.64 

July  1,  1890,  balance  available 490.52 

(See  Appendix  H  5.) 

6.  Mispillion  Greaik^  Delmcare, — The  entrance  to  this  creek  has  a  mean 
low-water  depth  of  only  1^  feet.  Within  the  stream  the  original  depth 
of  water  in  the  shoalest  sections  was  from  4  to  5  feet.  The  original 
project  is  for  a  6-foot  low-water  channel  40  feet  wide  from  Milford,  at 
the  head  of  navigation,  to  the  mouth  of  the  creek.  This  project  was 
begun  in  1879  and  since  then  $17,000  have  been  expended  thereon,  re- 
sulting in  an  unobstructed  channel  6  feet  deep  at  mean  low  water  and 
not  less  than  40  feet  wide  throughout  that  section  situated  between 
Milford  and  Flat  Reach  Shoal  near  the  mouth  of  the  creek,  a  distance 
of  12  miles.  The  last  named  shoal  remains  to  be  dredged  to  complete 
the  present  project. 

Nothing  was  done  on  the  creek  during  the  fiscal  year  ending  June 
30, 1890,  for  want  of  funds. 

Amount  (estimated)  required  for  completion  of  exiHtinxi:  project |2, 000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  iti67. 

(See  Appendix  H  6.) 

7.  Broadkiln  River^  Delaware. — In  its  origiujil  condition  the  depth  of 
water  in  the  river. was  from  3  to  4  feet  at  tiie  numerous  shoals  which 
impeded  navigation.  At  the  entrance  the  depth  was,  and  still  is,  only 
from  1 J  to  2  feet. 

A  project  for  a  6-foot  low- water  navigation  inside  the  river  from  the 
mouth  to  Milton  and  for  a  new  entrance  across  Lewes  Gape,  was  adopted 
in  1871,  and  since  then  the  execution  of  that  portion  of  the  project  re- 
lating to  the  improvement  of  the  river  proper  has  been  in  progress. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  the  sum  of 
$25,408.79  had  been  expended  for  this  river.  The  6-foot  channel  as 
proposed  was  then  completed  from  Milton  to  Green  Island  or  to  within 
li  miles  of  the  mouth,  and  the  improvement  has  resulted  in  an  increase 
in  shipping.  During  the  past  fiscal  year  contract  was  made  for  dredg- 
ing the  remaining  portion  of  the  river  from  Green  Island  to  the  mouth, 
to  the  required  depth  and  width.  At  the  close  of  the  fiscal  year  20,972 
cubic  yards  of  material  had  been  removed  and  a  channel  4,690  feet  long 
had  been  made. 

It  is  estimated  that  the  money  now  being  expended  will  complete  the 
proposed  channel  inside  the  river. 

The  sum  ot  $714.40  was  expended  during  the  fiscal  year  ending  June 
30,  1890. 

It  is  recommended  for  the  present  that  further  action  in  carrying  out 
the  exiscing  project  for  the  improvement  of  the  mouth  be  postponed. 
The  near  probability  of  the  opening  of  a  new  outlet  not  far  from  the 
mouth  of  the  Broadkiln  Uiver,  for  the  canal  now  being  constructed 
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between  Ghincoteague  Bay  and  Delaware  Bay,  may  call  for  a  modifica- 
tion of  the  present  project. 

July  1,  1689,  aoioaut  available (9,591.21 

Jnly  1,  1890,  amooDt  tsxpucdcd  during  fiscal  year,  exclusive  of   . 

liabilities  outstanding  July  1,  18d9 ft7l4. 40 

July  1,  1890,  outstanding  liabilities 1,297.87 

Jnly  1,  1890,  amount  covered  by  uncompleted  contracts  made 

daring  the  fiscal  year  ending  June  30, 1890... 6,531.96 

8, 544. 23 

July  1, 1890,  balance  available 1,046.98 

Amount  (estimated)  required  for  completion  of  existing  project 21,500.00 

Submitted  in  compliance  with  requirements  of  Bectious2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  7.) 

8.  Inlanfl  water  way  from  Chincotea^fue  Bay,  Virginiaj  to  Delaware  Bay^ 
at  or  near  Lewes^  Delaware. — This  improvement  is  made  with  the  view 
of  forming  au  inland  navigation  route  about  75  miles  in  length  between 
Chiucoteagae  Bay,  Yirgiuia,  and  Delaware  Bay. 

The  project  contemplates  a  "dead  level"  tidal  canal^  6  feet  deep  be- 
low mean  low  water  in  the  Delaware  Breakwater  Harbor,  and  70  feet 
wide  at  the  bottom,  beginning  at  the  head  ot  Ghincoteague  Bay,  follow- 
ing deep  water  in  Sinepuxent,  Isle  of  Wight,  and  Assawoman  bays, 
then  dredged  across  the  high  land  near  Ocean  View,  Delaware,  to  In- 
dian River  Bay,  thence  ac^ross  this  bay  and  Rehoboth  Bay,  and  the 
high  land  intervening  between  the  head  of  liehoboth  Bay  and  the 
shore  of  Delaware  Bay  at  or  near  Lewes,  Delaware,  into  the  harbor  of 
the  Delaware  Breakwater.    The  estimated  cost  is  $350,000. 

Two  appropriations  prior  to  act  of  Srptember  19,  1890, hjive  been 
made  for  this  work  ;  one  of  $18,750,  by  act  of  August  5, 1886,  and  one 
of  $50,000,  by  act  of  August  11,  1888.  By  direction  of  Congress  both 
were  to  be  expended  upon  the  section  of  the  route  which  lies  between 
Ghincoteague  Bay  and  Indian  River  Bay.  In  accordance  with  this 
proviso  a  project  for  a  cut  from  Assawoman  Bay  to  Indian  River  Bay, 
about  4  miles  in  length  and  2  feet  in  depth,  with  a  width  at  the  base  of 
the  cut  of  20  feet,  was  made  and  approved.  The  depth  was  subse- 
quent«>'  increased  to  4  feet  below  mean  level  of  Assawoman  Bay. 
Under  contract  with  C.  McLean,  of  New  York,  operations  have  been 
in  progress  since  February,  1889.  Owing  to  many  unexpected  delays 
and  obstacles  encountered  by  the  contractor  in  the  prosecution  of  the 
work,  the  time  for  the  completion  of  the  contract  has  been  extended 
three  times,  the  last  time  until  August  1,  1890. 

The  amount  of  material  excavated  during  the  fiscal  year  ending  June 
30,  1890,  was  46,838  cubic  yards,  making  a  total  of  110,828  cubic  yards 
removed  since  operations  were  commenced. 

Aboat  1  mile  of  the  cut  and  beginning  at  the  4-foot  depth  in  Assa- 
woman Bay  is  finished  to  the  specified  dimensions.  The  remainder  may 
average  2  feet  in  depth. 

A  contract  has  been  entered  into  for  the  construction  of  three  tem- 
porary bridges  across  the  cut  now  being  excavated  at  points  where  pub- 
lic roads  cross  the  latter.  The  bridges  are  now  being  constructed  and 
presumably  will  be  completed  by  August  1,  next. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
90,  1889,  was  $12,386,8], 
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Tbe  amount  expended  during  the  fiscal  year  ending  Juue  30,  1890, 
was  $10,632.53. 

Jnly  1,  1889.  amount  available $2rZ,270.eQ 

July  ly  1889,  amount  covered  by  existing  contract  ...: 31»823.78 

54, 094. 40 
July  1.  1890,  amount  expended  during  fiscal  year,  exclnsiveof 

liabilities  outstanding  July  1,  1889 : flO, 632.53 

July  1.  1890,  outstanding  liabilities 3,804.82 

July  I,  1890,  amount  covered  by  existing  and  uncompleted  con- 
tracts made  during  the  fiscal  year  ending  June  f(0,  1890 24, 602. 36 

39,039.71 

Jnly  1,  1890,  balance  available 15,054.69 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 65, 054. 69 

i  Amount  (estimated)  required  for  completion  of  existing  project 231,500.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  H  8.) 

9.  Broad  Creek,  Delaware. — ^The  original  depth  in  Broad  Oreek  di- 
rectly below  the  Delaware  Railroad  Bridge  was  on  an  average  IJ  feet; 
above  the  bridge  it  was  2  feet.  At  some  points  tbere  were  miuimam 
depths  of  only  6  iucbes  at  low.  water.  The  rise  and  fall  of  the  tide  was 
in  consequence  very  small. 

The  original  project,  made  in  1880,  proposed  a  7-fodt  low-water  chan- 
nel 60  feet  in  width  and  extending  to  the  liead  of  navigation  at  Laurel, 
Del.,  at  an  estimated  cost  of  $46,500 ;  if  wing-dams  and  training-walls 
were  added,  the  estimate  would  be  increased  t^  $60,000. 

This  project  was  modified  in  1883  by  reducing  the  proposed  channel- 
depth  to  6  feet  and  the  width  to  50  feet;  the  amount  required  to  com- 
plete this  project  was  then  estimated  at  $32,625,  which  included  the 
cost  of  10,000  feet  of  diking. 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  the  sum  of 
$30,021.75  had  been  expended  and  the  channel  as  projected  was  nearly 
completed. 

During  the  fiscal  year  ending  June  30, 1890,  the  sum  of  $4,978.25  was 
expended  in  dredging  between  the^  railroad  bridge  and  the  turning 
basin  at  Laurel  and  in  removing  a  shoal,  made  by  freshets,  just  below 
the  railroad  bridge  and  several  projecting  points  in  the  banks  of  the 
creek  near  Hitch's  Wharf,  2  miles  below  Laurel.  Nineteen  thousand 
nine  hundred  and  eighty  seven  cubic  yards  of  material  were  removed. 
The  expenditure  of  this  money  completes  the  improvement  ot  Broad 
Creek  in  accordance  with  the  present  project. 

July  1,  18H9,  amount  available , $728.SJ5 

Jnly  1,  1889,  amount  covered  by  existi  ug  contract 4, 250. 00 

4. 978.  -25 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  lfcW9 4,978.25 

(See  Appendix  H  9.) 

10.  Susqtiehanna  Bivei\  above  and  below  Havre  de  GracCj  Maryland, — 
Before  improvements  were  commenced  in  this  section  of  the  river  the 
least  depth  of  water  over  the  shoals  between  Havre  de  Grace  and  Spe- 
sutia  Islnnd  was  5  feet  at  mean  low  water  The  channel  between  Wat- 
Bon's  Island,  above  Havre  de  Grace,  and  the  shoal  running  out  from  th© 
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west  shore  was  very  narrow  and  caused' ms^tiy  serious  ice  gorges  at  and 
near  Port  Deposit. 

The  improvements  have  been  in  progress  since  1852.  The  present 
general  project  is  for  a  15-foot  low^water  channel  below  Havre  de  Grace 
and  for  the  removal  to  a  depth  of  8  feet  of  the  shoal  opposite  Watson's 
Island. 

The  channel  below  Havre  de  Grace  was  dredged  the  last  time  in  1885 
to  a  depth  of  12  feet ;  it  has  shoaled  again.  The  c'hannel  west  of  Wat- 
son's Island  has  been  widened  by  dredging  about  4(K)  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  $148,911.35  had 
been  expended  on  this  improvement.  The  sum  of  $9,606.40  was  ex- 
pended during  the  fiscal  year  ending  June  -30,  1890.  The  shoal  oppo- 
site Watson's  Island  was  dredged  in  accordance  with  the  present  pro- 
ject. Operations  were  commenced  on  July  8,  and  ended  August  17, 
1889,  and  47,978  cubic  yards  of.  material  were  removed.  By  direction 
of  the  Chief  of  Engineers,  a  survey  of  the  river  from  Port  Deposit,  to 
Spesutia  Island  was  made  during  November,  1889,  and  a  copy  of  the 
chart  of  the  survey  was  forwarded  in  tjie  following  month. 

July  1,  1889,  amoant  available |1, 478.65 

Jdly  1, 1889,  amoQut  ooyered  by  existing  contract 8,500.00 

•                       '  9,978.65 

Joly  1,  1890,  amount  expended  during  fiscal  year  exclusive  of  liabilities 
outstanding  July  1,  1889 $9,606.40 

July  1,  1890,  balance  available :i72.25 

Amount  appropriated  by  act  of  September  19, 1890 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 .' 4, 372. 25 


\ 


Amount  (estimated)  required  for  annual  dredging 20,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  10.) 

11.  Fairlee  Creek^  Maryland. — ^The  original  depth  at  the  mouth  before 
improvement  was  commenced  was  2  feet.  Inside  the  creek  it  is  5  feet 
at  mean  low  water. 

Navigation  is  carried  on  by  a  few  flat-bottomed,  so  called,  lime  boats 
and  one  schooner.  The  existing  project  of  improvement  is  for  a  7-foot 
low-water  channel  100  feet  wide  across  the  bar  and  inside  the  creek,  for 
a  total  distance  of  nearly  3  miles,  at  an  estihijited  cost  of  $15,558. 

An  appropriation  of  $5,000,  made  by  the  river  and  harbor  act  of 
August  II,  1888,  being  the  first  one  made  for  this  improvement,  was 
exhausted  during  the  fiscal  year  ending  June  30,  1889,  and  a  cut  was 
made  across  the  bar  at  the  mouth  80  feet  in  width  and  about  900  feet 
long  and  of  the  required  depth.  It  is  not  known  what  the  present  con- 
dition of  this  cat  is,. but  it  was  expected  that  it  would  soon  fill  up  again. 

As  yet,  there  is  no  appreciable  benefit  to  be  reported  upon  the  very 
limited  commerce  of  the  creek. 

Nothing  was  done  here  during  the  fiscal  year  ending  June  30,  1890. 

July  1,  1889,  amonnt  available $309.31 

Jalv  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnlyl,  1889 309.31 

Amonnt  appropriated  by  act  of  September  19,  1690 5,000.00 


r 


Amount  (estimated)  required  for  completion  of  existing  project 5, 558. 00 

Bnbmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  18tG  and  1867. 

(See  Appendix  H  11.) 
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12.  Corsica  Creeks  Maryland.--  Before  improvements  were  made  there 
was  an  ample  depth  of  water  in  this  stream  a.s  far  as  Hoopei^s  Lauding, 
aboat  4}  miles  above  the  mouth.  From  there  to  the  head  of  navigation 
at  Centreville  the  depth  was  8  feet  and  the  channel  very  narrow. 

The  original  project,  adopted  in  1882,  provided  for  a  channel  100  feet 
wide  and  8  feet  deep  at  mean  low  water  from  the  above  landing  to  the 
bridge  at  Centreville,  including  a  turning  basin  at  the  latter  place,  at 
an  estimated  cost  of  $30,000. 

The  sum  of  $29,405.50  had  been  expended  at  the  close  of  the  fiscal 
year  ending  June  30,  1889,  including  outstanding  lial)ilities.  Daring 
the  past  fiscal  year  $594.41  were  ex])ended. 

The  result  is  the  complelion  of  the  channel  in  accordance  with  the 
original  project  and  no  further  appropriation  is  recommended. 

July  1,  1889,  amount  available (594.41 

Jnly  1,  1890,  amount  expended  during  fiBcal  year,  exclusive  of  liabilities 
oatBtandinK  July  1,  1889 594,41 

(See  Appendix  H  12.) 

13.  Choptank  River^  Maryland, — At  the  time  the  project  for  the  im- 
provement of  this  river  was  made,  in  1879,  the  depth  of  water  between 
Denton  and  Greensborough  varied  from  2  to  8  feet  at  low  water.  Nav- 
igation by  small  sailing  vessels  extended  to  3  miles  above  Denton. 
Above  that  point  and  for  a  distance  of  5  miles,  lighters  were  used  for  the 
transportation  of  freight  to  the  lower  landing-places 

A  project  was  made  in  1880  for  an  8-foot  low  water  channel  75  feet 
wide,  at  an  estimated  cost  of  $79,000.  During  the  three  following 
years  the  channel  was  dredged  to  a  (lepth  of  only  6  and  7  feet  on  account 
of  the  small  appropriations  made  and  the  high  i)rices  for  dredging. 
Since  1885  the  originally  proposed  depth  has  V>een  made  whenever  pos- 
sible and  the  width  restricted  to  40  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  the  sum  of 
$30,076.26  bad  been  expended,  and  the  least  dept;h  in  the  improved 
channel  from  Denton  to  Case's  Wharf,  was  5  feet,  a  sufficient  gain  to 
warrant  the  establishment  of  a  steam-boat  line  for  freight  with  Balti- 
more, which  now  runs  regularly. 

The  appropriation  of  $7,500  made  by  the  act  of  August  11, 1888,  had 
been  withheld  on  account  of  the  excessive  bids  previously  received, 
until  February,  1889,  when  an  agreement  was  made  with  the  American 
Dredging  Company  of  Philadelphia  for  continuing  dredgitig  as  pro- 
posed, at  16  cents  per  cubic  yanl.  Operations  were  commenced  on 
June  25,  1890,  and  it  is  expected  will  be  completed  in  August  following. 

At  the  close  of  the  fiscal  year  1,070  cubic  yards  of  material  had  been 
removed  and  the  proposed  channel,  40  feet  in  width,  had  been  extended 
to  a  point  222  feet  above  where  the  work  terminated  in  1888  at  Case's 
Wharf.  The  amount  expended  during  the  fiscal  year  ending  June  30, 
1890,  is  $B1.36. 

It  is  stated  that  an  additional  steam-boat  line  will  be  started  at  the 
close  of  this  season's  work. 

Jnly  1,  1889,  amount  available $7,423.74 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I,  \6iQ f6l.  36 

July  1,  1890,  outstanding  liabilities 295.50 

— "— ~— —  356. 86 

July  1,  1890,  balance  available 7,066.88 

Amount  appropriated  by  act  of  September  19,  1890 1 7,^00. 00 

Amoant  ftyailAble  for  fiscal  year  ending  Jane  30,  1891 14, 566. 88 
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(  Amonnt  (estimated)  required  for  completion  of  existing  project -•..  $23, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  18(36  and  1867. 

(See  Aiii)endix  H  13.) 

14.  Cambridge  Harbor^  Maryland. — The  entrance  to  this  harbor  was 
originally  only  4^  feet  deep  at  mean  low  tide  at  the  shoalest  place.  The 
average  depth  in  the  harbor  was  about  3  feet;  at  a  few  points  it  was  8 
and  9  feet.  Strong  northwesterly  winds  oi  ten  made  the  bar  impassable 
for  vessels  drawing  3  feet.  The  local  commerce  was  in  consequence 
carried  on  by  a  limited  number  of  sailing  vessels  of  the  smallest  class 
and  by  one  steamer  of  light  draft.  Improvements  were  commenced  in 
1871  and  completed  in  1879,  in  accordance  with  the  original  project,  the 
result  having  been  a  channel  100  feet  wide  across  the  bar  ami  an  in- 
crease of  anchorage  ground  in  the  harbor,  both  having  been  dredged 
to  a  depth  of  8  feet  at  menu  low  watrr.  During  the  year  1884  the 
channel  at  the  entnince  was  slightly  widened.  At  the  close  of  the  year 
ended  Jnne  30,  1888,  $32,500  had  been  expended. 

A  new  project  was  submitted  in  1887,  based  upon  a  survey  made  in 
accordance  with  the  requirements  of  the  act  of  August  6,  1880,  for  a 
channel  12  feet  deep  at  mean  low  water  and  150  feet  wide  from  the 
Ghoptank  River  to  the  Bailroad  Wharf  and  for  dredging  the  inner  har- 
bor below  the  draw-bridge  to  10  feet,  and  above  the  bridge  to  8  feet  at 
mean  low  water,  at  an  estimated  cost  of  $17,736.00. 

Under  t^e  present  project,  $4,828.91  were  expended  during  the  fiscal 
year  ending  June  30,  18^9,  making  a  total  ot  $37,328.91  expended  on 
the  improvement  of  the  harbor  to  that  date. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1890.  At 
the  close  of  operations  in  1889,  there  existed  a  channel  12  feet  in  depth 
and  88  feet  wide  across  the  bar  to  opposite  the  Maryland  Steamboat 
Company's  Wharf,  and  22  feet  wide  as  far  as  the  Kailroad  Wharf,  which 
enabled  vessels  drawing  11^  feet  of  water  to  sail  directly  to  the  latter 
point  without  much  di&cnlty. 

July  1, 1889,  amount  available ^ fl71.09 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1869 71.09 

July  1,  1890,  balance  available 100.00 

Amount  appropriated  by  act  of  September  19, 1890 5, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 5, 100. 00 

Amount  (estimated)  required  for  completion  of  existing  project 7,736.60 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  actA  of '18()6  and  1867. 

(See  Appendix  H  14.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
Hon. — During  the  past  fiscal  year  the  following  wrecks  were  removed 
under  the  provisions  of  the  act  of  June  14,  1880 :  The  pungy  Uva 
Hemingvcay  ivoxn  Ghoptank  River,  Maiyland,  the  schooner  Two  Brotliers 
from  tiie  harbor  at  Cambridge,  Md.,  and  the  schooner  Jesse  W.  Knght 
from  Chesapeake  Bay,  near  Sharp's  Island. 

(See  Appendix  H  15.) 

EXAMINATIONS  AND  SUEVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
EBQUIEEMENTS  OF  EIVEE  AND  HAEBOR  ACT  OF  AUGUST  11,  188S. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement^  and 
the  public  necessity  therefore  being  apparent  lioni  tUe  fa^li^aMOLi^^iSi^w^ 
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reported,  ^hich  are  concurred  in  by  the  Chief  of  Engineers,  William 
F.  Smith,  United  States  Agent,  Major  of  Engineers,  U.  S.  Army, 
Ketired,  was  charged  with  and  completed  their  survey,  the  results  of 
whiish  were  transmitted  to  Congress  and  printed  in  Ex.  Docs,  of  the 
Fifty-first  Congress,  first  session. 

1.  Appoquinimink  Creehy  Delaware  — Printed  as  House  Ex.  Doc  19. 
(See  also  Appendix  H  16.) 

2.  Wicomico  Eiver,  Maryland. — Printed  as  House  Ex.  Doc.  20.  (See 
also  Apiiendix  H  17.) 

3.  North  EastRiver^  Maryland. — Printed  as  House  Ex.  Doc.  21.  (See 
also  Appendix  H  18.) 

4.  Chester  River ^  between  Crumptoh  and  Jones'  Landing^  Maryland. — 
Printed  as  House  Ex.  Doc.  65.    (See  also  Appendix  H  19.) 

6.  Manokin  River ,  Maryland. — Printed  as  House  Ex.  Doc.  149.  (See 
also  Appendix  H  20.) 

6.  Elk  River,  MaryUmd. — Printed  as  House  Ex.  Doc.  167.  (See  also 
Appendix  H  21.) 

7.  Ouancock  Harbor j  Virginia. — Printed  as  House  Ex.  Doc.  83.  (See 
also  Appendix  H  22.) 

8.  Harbor  of  Cape  Charles  City  and  approaches  by  Cheuton  Inlety  Ffr- 
ginia. — Printed  as  House  Ex.  Doc,  29.    (6ee  also  Appendix  H  23.) 

9.  Chincoteague  Inlet ,  Virginia, — Printed  as  House  Ex.  Doc.  207. 
(See  also  Appendix  H  24.) 

IMPROVEMENT   OF   PATAPSCO   RIVER   AND   CHANNEL  TO   BALTIMORE, 

MARYLAND,  AND  OF  JAMES  RIVER,  VIRGINIA. 

Officer  in  charge,  Capt.  Thomas  Turtle,  Corps  of  Engineers,  until 
July  23,  1889,  and  after  that  date  Col.  W.  P.  Craighill,  Corps  of  Eugi- 
neers. 

1.  Channel  to  Baltimore,  Maryland. — The  depth  of  this  channel  has 
been  by  successive  steps  increased  from  17  feet  at  mean  low  water  to 
^7  feet,  with  an  average  rise  of  tide  of  about  18  inches. 

The  project  of  improvement  first  adopted  and  commenced  in  October, 
1853,  had  tor  its  object  to  give  a  channel  22  feet  deep  at  mean  low  water 
with  a  width  of  150  feet. 

Little  was  done  before  the  late  war,  but  afterwards  these  dimensions 
were  increased,  a  depth  of  24  feet  at  mean  low  water  being  determined 
upon  with  a  width  of  channel  ranging  from  250  to  400  feet. 

This  channel  was  completed  in  1874,  important  chaugea  of  position 
having  been  given  to  a  portion  of  it,  by  which  the  distance  was  materi- 
ally lessened  and  the  expense  of  maintenance  decreased. 

The  object  of  the  improvement  was  to  permit  the  approach  to  Balti- 
more, at  mean  low  water,  of  vessels  drawing  from22J  to  23  feet  and  at 
ordinary  high  water  of  vessels  drawing  24  and  24J  feet.  Later  the  pro- 
ject had  in  view  a  depth  of  27  feet  at  mean  low  water  with  a  width  of 
600  feet,  and  this  was  in  progress  June  30,  ltS89;  with  funds  granted  by 
the  act  of  August  11,  1888,  by  which  an  appropriation  of  $300,000  was 
made. 

Operations  were  brought  to  aclose  in  August,  1889,  for  want  of  money 
and  were  not  resumed  in  the  year  ending  June  30,  1890.  The  channel 
throughout  has  been  excavated  to  27  feet  at  low  water.  The  Craighill 
Channel  below  the  Cutoff,  the  Cut  off  Channel  and  the  Brewerton  above 
the  Cut-oft*  have  been  excavated  to  400  feet  width  ;  the  Fort  McHenry 
Division  is  generally  250  feet  in  width,  except  at  the  upper  end  where 
it  is  500.    All  the  angles  are  much  wider,  the  object  being  to  facilitate 
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the  movement  of  large  ships  at  these  turns..  The  portions  of  the  Brew- 
erton  below  the  Cut-off  and  of  the  Orai^iiill  above  it  have  not  been 
dredged  for  years,  and  are  not  now  considered  a  part  of  the  channel 
under  improvement  by  the  United  States.  Their  width  is  about  250 
feet  and  the  depth  24, 

Up  to  June  30,  1889,  the  United  States  had  expended  $2,359,433.27 
with  the  result  indicated  above.  The  city  of  Baltimore  and  the  State 
of  Maryland,  chiefly  the  former,  have  also  contributed  to  the  same  object 
more  than  $500,000.  The  expenditure  up  to  June  30, 1890,  by  the  United 
States  was  $2,461,997.65. 

July  1,  1889,  amount  available $148,193.89 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 102,564.38 

July  1, 1890,  balance  available 45,629.51 

Amount  appropriated  by  act  of  September  19,  1890 340,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 385, 629. 51 

{Amount  (estimated)  requ ired  for  completion  of  el^isting  project 3()0, 000. 00 
Amount  that  caubeprontably  expended  in  fiscal  year  ending  June30, 1892  360, 000. 00 
Sitbmiit4)d  ill  compliai^ce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1.) 

2.  James  River^  Virginia, — When  the  improvement  of  the  James  River 
was  regularly  undertaken  by  the  Government  the  navigation  was  ob- 
stract^  by  snnken  vessels,  by  remains  of  military  bridges,  and  by  other 
obstructions  pnt  into  the  river  during  the  late  war  to  prevent  the  na- 
tional fleets  from  approaching  too  close  to  Richmond.    . 

There  were  also  other  natural  obstructions.  Rockett's  Reef  and  Rich- 
mond Bar  had  only  7  feet  of  water  at  mean  low  tide.  From  Warwick 
Bar  to  Richmond  the  channel  was  crooked  and  obstructed  by  danger- 
ous rocks  and  ledges,  the  Dutch-Gap  Cnt-oii'was  not  then  open,  and 
the  river  was  in  a  poor  condition  as  regards  its  availability  for  commer- 
cial purposes. 

The  original  project  of  improvement  was  to  secure  a  depth  of  18  feet 
at  full  tide  (corresponding  to  about  15  feet  at  low  tide)  to  Richmond, 
with  a  channel  width  of  180  feet.  This  project  had  reached  an  advanced 
stage  of  progress  when  Congress,  by  act  approved  July  6, 1884,  adopted 
the  project  looking  to  22  feet  at  mean  low  tide  from  the  sea  to  Rich- 
mond, the  width  to  be  400  feet  from  the  'sea  to  City  Point,  300  from 
thence  to  Drewry's  Bluff,  and  200  feet  from  thence  to  Richmond. 

July  1,  1888,  the  available  balance  was  $1,047.98.  The  additional 
sum  of  $225,000  was  provided  by  the  law  of  August  11,  1888.  No  ap- 
propriation was  made  in  1889. 

The  total  amount  expended  on  this  river  by  the  United  States  up  to 
June  30,  1889,  was  $1,094,539.86  which  includes  the  sum  of  $363,655.31 
expended  since  the  new  project  has  been  entered  upon  to  give  a  depth 
of  23^  feet  at  mean  low  water.  The  condition  of  the  river  June  30, 1889, 
was  as  follows :  the  available  draught  from  the  sea  to  City  Point  at 
hi^h  tide  was  19^  feet;  thence  to  Kingsland,  18  feet ;  over  Kiugsland, 
16  feet;  thence  to  Richmond,  16^  feet. 

The  amount' expended  in  the  year  ending  June  30,  1890,  has  been 
$69,137.48,  and  the  following  is  the  practical  available  draught  at  high 
water:  from  the  sea  to  Curl's  Neck,  19J  feet;  thence  to  Goode's  rocks, 
18 feet;  thence  to  Richmond,  10 J  feet. 

The  principal  operations  of  the  year  have  been  dredging  at  the  cut 
near  Steam's  Dike  in  the  Dutch  Gap  Cut-off,  iu  the  partial  removal  of 
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alandHlide,  and  at  Kingsland  Bar ;  the  building  of  training- walls  oppo- 
site tbe  Dutch  Gap  Cutoff  and  at  Kingslaud;  the  removal  of  rock  at 
Goode's;  and  the  making. of  a  survey  from  Dutch  Gap  to  Jordan's 
Point,  21J  miles, 

Uponxepresentation  of  the  need  thereof  harbor  lines  were  laid  down 
from  tlie  city  of  Kichmoud  to  Drewry's  Bluff'  by  a  Board  of  Engineer 
officers,  which  were  approved  by  the  Secretary  of  War. 

When  the  proposed  improvement  is  completed  an  annual  expenditure 
of  $20,000  will  be  necessary  for  the  maintenance  of  the  channel. 

July  1,  lB89,aiiiount  available ^0,723.35 

July  l«  1H9U,  amount  expended  dnrin^  fiscal  year,  exclusive 

of  liabilities  outstandinjf  July  1. 1«89 f69, 137.48 

July  1,  IbUO,  outstanding  liabilities 800.00 

69,937.48 

July  1,1890, balance  available 785.87 

Amount /appropriated  by  act  of  September  19, 1890 200,000.00 

Amount  available  for  fiscal  year  ending  June  30,1891 200,785.87 


•1 


Amount  (estimated)  required  for  completiou  of  existing  project 3,736,070.45 

Submitted  in  com]>1iauce  with  reqoiremeuts.of  sections 2 of  river  aifd 
harbor  acts  of  1)^66  and  1867. 

(See  Appendix  I  2.) 


IMPROVEMENT  OF  THE  HABBOB  AT  NORFOLK,  AND  ITS  APPROACHES, 
VIRGINIA  ;  APPROACH  TO  NORFOLK,  VIRGINIA  ;  OF  NANSEMOND  RIV- 
ER, VIRGINIA,  AND  APPOMATTOX  RIVER,  VIRGINIA  ;  NORTH  LANDING 
RIVER,  VIRGINIA  AND  NORTH  CAROLINA;  CURRITUCK  SOUND;  COAN- 
JOK  BAY,  AND   NORTH   RIVER  BAR,  NORTH  CAROLINA. 

OfiQcer  in  charge,  Lieut.  G.  J.  Ficbeger,  Corps  of  Engineers;  Divis- 
ion Eugineer,  Ool.  William  P.  Craighill,  Corps  of  Engineers. 

1.  Harbor  of  Norfolk  J  and  its  approaches^  Virginia, — The  project  for 
improvement  adopted  in  1877  was  to  deepen  and  widen  the  channel  at  the 
mouth  of  the  Southern  Branch  and  along  the  Berkley  and  Portsmouth 
Flats,  in  the  harbor  proper,  and  for  the  approaches  to  dredge  a  channel 
600  feet  wide  and  *25  feet  deep,  at  ordinary  low  water,  through  the  bars 
at  the  Western  Branch  and  SewelPs  Point. 

The  revised  project  of  1885  is  as  follows :  (1 )  To  secure  a  channel  not 
less  than  25  feet  deep  and  500  feet  wide  at  ordinary  low  water,  by 
dredging  from  the  deep  water  of  Hampton  Roads  to  Norfolk  and  the 
United  States  Navy-yard  on  the  Southern  Branch,  and  also  to  secure  a 
channel  in  the  Eastern  Branch  at  the  same  stage,  not  less  than  22  feet 
deep,  with  a  width  at  least  300  feet  at  the  Norfolk  and  Western  Railroad 
Bridge,  and  gradually  increasing  to  about  700  feet  at  its  mouth,  by 
dredging  between  said  points;  and  (2)  to  ultimately  dredge  the  entire 
area  bounded  by  lines  parallel  to  Jind  75  feet  from  the  port- warden  lines 
to  a  depth  not  less  than  25  feet  at  ordinary  low  water,  from  Fort  Nor- 
folk to  the  United  States  Navy -yard,  and  not  less  than  22  feet  from  the 
mouth  of  the  Eastern  Branch  to  Campostella  Bridge,  and  to  construct 
a  bulkhead  at  Berkley  Flats. 

With  slight  modification,  all  operations  have  been  conducted  in  ac- 
cordance therewith. 

The  amount  expended  to  June  30,  1889,  was  $482,569.91,  which  re- 
sulted in  a  channel  at  least  2r)0  feet  wide  and  25  feet  deep  from  Hamp- 
ton Roads  to  Norfolk  Harbor ;  a  channel  of  the  same  depth  and  125  to 
500  feet  wide  in  the  Southern  Branch  to  the  United  States  Navy-yard, 
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and  a  obannel  22  feet  deep  and  20<b  feet  wide  in  the  Eastern  Branch  to 
the  Norfolk  and  Westenf  liailit>ail  Bridge. 

The  channel  thus  dredged  was  in  a  good  condition  August  1, 1889^ 
except  at  the  mouth  of  the  Eastern  Branch,  where  it  was  20  feet. 

There  was  expended  in  tbe  fiscal  year  ending  June  30, 1890,  $426.19, 
which  was  applied  to  office  expenses,  care  of  property,  and  surveys. 

Tbe  establishment  of  the  harbor  lines  has  increased  the  ultimate 
amount  of  dredging  called  for  in  the  [»roj(5ct  of  1885. 

Jnly  1, 1889,  amonnt  available $2,430.09 

Jaly  1,1890,  aiiioant  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 .'. 436.19 

July  1,  1890,  balance  available 2,003.90 

Amount  appropriated  by  act  of  September  19,  1890 150, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 152, 003. 90 

i  Amount  (estimated)  required  for  completion  of  existing  project 307,744.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  1.) 

2.  Approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  Navy- 
yard  beticeen  Lamberfs  Point  and  Fort  Norfolk, — The  original  condition 
of  this  channel  was  good  with  the  exception  of  the  shoal  opposite  the 
month  of  Western  Branch,  over  which  there  was  a  navigable  depth  of 
19  feet  at  ordinary  low  water. 

The  project  of  1878  was  to  dredge  a  channel  500  feet  wide  and  25  feet 
deep  at  ordinary  low  water  the  entire  length  of  the  shoal,  4,800  feet. 

The  revised  project  of  1886  is :  (1)  To  secure  a  channel  not  less  than 
25  feet  deep  and  500  feet  wide  at  ordinary  low  water  from  Lambert's 
Point  to  Fort  Norfolk  by  the  construction  of  a  dike  and  by  dredging. 
(2)  To  ultimately  widen  this  channel  to  within  75  feet  of  a  straight  line 
drawn  from  Port  Norfolk  to  the  deep  water  opposite  Lambert's  Point, 
6,800  feet  of  which  is  the  proposed  port*  warden's  line^  making  the  chan- 
nel at  least  700  feet  wide. 

From  July  5,  1884,  to  June  30,  1889,  there  was  expended  on  this  im- 
provement-  $162,474.74,  which  resulted  in  a  channel  700  feet  wide  and 
25  feet  deep  at  ordinary  low  water,  and  a  channel  of  the  same  depth 
and  600  feet  wide  from  the  deep  water  off  Lambert's  Point  to  the  port- 
warden  line. 

During  the  year  ending  June  30, 1800,  there  was  expended  on  this 
improvement  84,709.60,  including  outstanding  liabilities,  which  was  ap- 
plied to  office  expenses,  surveys,  care  of  property,  and  final  payment  on 
contract. 

The  project  of  1886  has  been  completed  with  the  exception  of  the  dike. 
The  survey  of  1889,  and  examinations  made  during  the  month  of  April, 
1890,  indicate  that  the  dike  will  not  be  necessary  to  the  maintenance 
of  the  channel.  No  further  appropriation  will  therefore  be  required 
for  this  improvement. 

Jaly  1,1889,  amonnt  available $9,509.39 

Amount  received  from  officer  for  saleof  fnel 10.50 

9, 519. 89 
July  1,  1890,  amount  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outotanding  July  1,  1889 $4,607.16 

July  1,  1890,  outstanding  liabilities 102.44 

4,709.60 

Joly  1,  1890,  balance  available 4, 810.29 


^»" 
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AiBonnt  (estimated)  required  for  completion  of  existing  project $108, 000. 00 

Submitted  in  co'hipliance  with  requirements  of  8ecti5ns  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  2.) 


3.  Nansemond  Biver^  Virginia. — In  1872  the  navigable  channel  of  the 
Nansemond  River  from  Safi'olk  to  Hampton  Roads  was  5  feet  deep  at 
ordinary  low- water  over  the  shoals,  and  was  much  obscractedby  wrecks, 
piles,  snags,  etc. 

From  1873  to  1878,  inclusive,  the  expenditures  made  by  the  United 
States  for  the  above  improvement  amounted  to  $37,000.  The  result 
was  a  navigable  channel  8  feet  deep,  which  is  still  unimpaired..  No 
work  was  done  between  1880  and  1889. 

In  obedience  to  the  requirements  of  the  river  and  harbor  act  of  Au- 
gust 5, 1886,  a  preliminary  examination  and  survey  were  made  of  the 
river,  a  report  of  which  is  found  in  Appendix  L  13  of  the  Report  of  the 
Chief  of  Engineers  for  1887. 

The  plan  of  improvement  proposed  provides  for  a  channel  not  less 
than  100  feet  wide  at  bottom,  12  feet  deep  at  mean  low  water,  from  the 
head  of  navigation  to  the  mouth  of  Western  Branch,  5.37  miles,  includ- 
ing a  turning-basin  200  feet  square  300  feet  below  Suffolk  Bridge,  by 
dredging  and  the  construction  of  spurs  and  training- walls ;  and  a  chan- 
nel of  like  depth  from  mouth  of  Western  Branch  to  deep  water  at  Town 
Point,  200  feet  wide  at  bottom  at  its  upper  end  and  gradually  increas- 
ing to  at  least  400  feet  at  its  lower  end,  etc. ;  the  total  estimated  cost 
being  in  round  numbers,  $152,500. 

The  amount  expended  up  to  close  of  fiscal  year  ending  June  30, 
1889,  is  $219.03.  During  the  fiscal  year  there  has  been  expended  on 
this  work  $2,465.88.  These  amounts  were  applied  to  repairing  dike  at 
the  mouth  of  the  Western  Branch  and  to  dredging  a  shoal  near  Suffolk. 
The  dredging  resulted  in  a  channel  40  feet  wide  and  11  feet  deep  at  ordi- 
nary low  water,  where  the  depth  was  formerly  7  to  8  feet. 

July  1,1889,  amount  available |3,891.37 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 2,465.88 

July  1,1890,  balance  available "...      1,425.49 

Amoont  appropriated  by  act  of  September  19, 1890 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1891 11,425.49 
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Amount  (estimated)  required  for  completion  of  existing  project 132,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18()6  and  1867. 

(See  Appendix  J  3.) 

4.  Appomattox  River^  Virginia. — At  the  close  of  the  late  war  the  nav- 
igation of  this  river  was  in  such  a  condition  that  the  depth  of  water  on 
more  than  one  of  the  shoals  did  not  exceed  6^  feet  at  high  tide,  and  this 
depth  was  diminished  by  3  feet  at  low  tide.  The  plan  of  the  improvement 
adopted  in  1870  was  to  attain  a  depth  of  12  feet  at  high  tide,  with  as 
much  width  of  channel  as  the  river  would  bear.  This  plan  has  been 
steadily  adhered  to,  constant  progress  being  made  towards  its  comple- 
tion from  year  to  year  by  the  use  of  the  money  granted  by  Congress. 
The  means  depended  on  have  been  revetments,  jetties,  dams,  and  train- 
ing-walls, with  resort  to  the  dredge  only  when  the  needs  of  commerce 
required  immediate  work  in  the  channel  to  give  more  width  or  depth 
than  had  been  attained  under  the  slower  operations  of  the  structures 
mentioned,  of  which  the  system  has  not  yet  been  fully  carried  out  for 
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want  of  suflBtjient  funds.  Puildledock  Cut,  2  miles  loug,  bas  been  en- 
liirged,  and  the  river  was  diverted  from  old  channel  into  it. 

Tlie  anioaut  exptMided  by  tlie  United  States  up  to  June  30,  1889,  on 
the  project  adopted  in  1870,  $388,617.23,  resulted  in  i^ecuring  a  channel 
whose  ordinary  depih  at  high  water  yaries  from  10  to  12  feet. 

Duciug  the  fiscal  year  there  has  been  expended  $4,692.64,  including 
OQtdtanding  liabilities,  on  this  improvement.  This  was  applied  to  the 
relief  of  commerce  by  dredging  shoals  formed  by  the  annual  freshets, 
care,  and  repair  of  plant,  etc. 

Tbe  navigable  depth  of  the  river  is  now  10^  feet  except  at  Puddle- 
dock  Gut  Shoal,  where  the  depth  at  ordinary  high  water  is  9^  feet  for  a 
distance  of  400  feet. 

All  work  within  the  city  limits  has  been  done  by  the  city  of  Peters- 
borg,  which  keeps  a  dredge  for  this  purpose. 

An  annual  appropriation  of  about  $12,000  will  be  required  to  protect 
the  works  already  constructed  and  keep  open  a  channel  from  10  to  12 
feet  deep  from  the  docks  at  Petersburg  to  the  month  of  the  river. 

Jnly  1,  laSO,  amount  available ^,132.77 

Jaly  1,  IBIK),  aiuouut  expended  during  fiscal  year,  exclusive  of 

liabilitieu  outstanding  July  1,  1889 $4,679.69 

July  1, 181K),  outfitandiug  liabilities 12.95 

4, 692. 64 

July  1, 1890,  balance  available 440. 13 

Amount  appropriated  by  act  of  September  19,  1890 15,000.00 
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Amount  available  for  fiscal  year  ending  June  30, 1891...... 15,440. 13 

Amonnt  (estimated)  required  for  completion  of  existing  projeot 15,  OtiO.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acta  of  1866  and  1867. 

(See  Appendix  J  4.)  • 

5.  North  Landing  River ^  Virginia  and  North  Carohna.— Originally  this 
river  was  much  obstructed  by  logs,  snags,  overhanging  growth,  etc., 
and  also  by  shoals  and  abrupt  bends,  the  least  depth  being  6^  feet  in 
places. 

The  original  project,  adopted  in  1870,  is  to  make  a  channel  at  low 
water  not  less  than  9  feet  deep  and  80  feet  wide  its  entire  length — 17 
miles — by  dredging  the  shoals  and  bends  and  by  removing  the  obstruc- 
tiona. 

The  amount  expended  to  Jnne  30, 1884,  was  $49,777.34,  and  resulted 
in  complecting  the  project ;  thereby  allowing  mnch  larger  vessels  to  pass 
over  the  river  and  Increasing  its  commerce. 

From  1884  to  1889  the  total  amount  expended  on  the  river  was 
12,092.97,  which  was  applied  to  the  removal  of  sunken  logs  and  other 
obstructions. 

There  was  expended  for  the  same  purpose  during  the  fiscal  year, 
1964.38;  the  river-was  again  free  from  obstructions  from  North  Land- 
ing Bridge  to  Ferraby's  Island. 

The  entire  river  was  examined  during  tbe  year,  and,  after  the  obstrac- 
tions  were  removed,  found  to  be  in  a  good  condition.  Future  operations 
will  b^ confined  to*  the  removal  of  occasional  shoals  and  the  logs  aban- 
doned by  passing  rafts. 

Jnly  1, 1S89,  amount  available , $3,629.69 

Jniy  1,  J890,  ainoant'  expended  during  fiscal  year,  exclusive  of  liabilitieB 
outstanding  July  1, 18(;9 964.38 

July  1.1890,  balance  available 1,665.31 

(See  Appendix  J  5.) 
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6.  Currituck  Sound,  OoanjoJc  Bay,  arid  North  River  Bar,  North  Car- 
olina. — Previous  to  the  conimeucementof  tbis  impravementtbere  was 
au  iudifierent  Dataral  channel  with  a  depth  pf  from  5  to  7  feet  at  low 
water,  which  had  bei'n  partially  dredged,  in  the  sound  and  bay,  by  the 
Albemarle  and  Chesapeake  Canal  Company. 

The  original  project,  adopted  in  1878,  is  to  obtain  a  channel  80  feet 
T^ide  at  bottom  and  9  leet  deep  at  ordinary  winter  water,  by  dredging 
the  entire  length  of  the  sound,  10^  miles,  to  which  was  added,  in  1880, 
the  project  to  prolong  this  channel  by  dredging  through  the  bay  about 
2  miles,  and  to  construct  a  shell  dike  9,600  feet  along  the  westerly  side 
of  the  channel  through  the  latt^er,  to  maintain  it.  In  1885  it  was  further 
enlarged  by  the  project  to  dredge  a  straight  channel  through  North 
lliver  Bar,  7,1^  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary 
low  water. 

The  amount  expended  to  June  30,  1880,  is  $135,004.96,  and  resulted 
in  the  construction  of  the  dike  and  a  channel  in  the  sound  and  bay  and 
across  the  bar  from  40  to  80  feet  wide,  the  entire  length  and  depth  pro- 
posed, all  of  which  greatly  improved  navigation  and  increased  the  com- 
merce over  this  route. 

The  entire  channel  was  examined  in  July,  1889.  It  was  found  to  be 
somewhat  obstructed  by  sunken  logs,  but  otherwise  in  aiair  condition. 
It  is  probable  that  the  maintenance  of  this  channel  will  require  occa- 
sional dredging  to  remove  shoals  formed  by  steamers  grounding  along 
its  sides.    No  work  has  been  done  on  North  River  Bar  since  1^7. 

There  was  expended  on  this  work  during  the  fiscal  year  $6,651.20, 
which  was  applied  to  dredging  a  channd  60  feet  wide  and  4,250  feet 
long  and  9  feet  deep  through  a  shoal  near  Long  Point,  Currituck  Sound, 
21,494  cubic  yards  of  material  being  removed. 

This  improvement  is  on  the  important  inland  water-route  connecting 
Chesapeake  Bay  and  Albemarle  Sound.  Theother  waters  of  the  United 
States  on  this  route  are  the  Elizabeth,  North  Landing,  and  North  rivers: 
the  first  two  were  under  improvement  until  a  channel  80  feet  wide  auu 
9  feet  deep  was  obtained. 

July  l.ia'^O.amonnt  available |7,495.04 

July  1. 1890,  amount  expended  during  fiscal  year,  exclnsive  of  Uabilities 
ootstaoding  July  1,  lti«9.... 6,661.20 

Jnly  1, 1890,  balance  available 84.3.84 

Amount  (estimated)  required  for  complolion  of  existing  project  .......    39,885.68 

Subiuitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lH(k)  and  1867. 

(See  Appendix  J  6.) 

7.  Removing  8U7iken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— Daring  the  fiscal  year  the  wreck  of  the  JB.  L,  Pettetigill  was  re- 
moved nnder  authority  of  act  of  Congress  approved  June  14, 1»S8(T. 

This  wreck  was  a  dangerous  obstruL*,tion  lying  in  the  channel  between 
Cape  Henry  and  Hampton  Roads.  On  August  10,  1880,  a  contract  was 
entered  into  with  Mr.  George  McBlair,  to  remove  the  wreck  for  $1,325. 
The  work  was  completed  August  30, 1889, 

(See  Appendix  J  7.)  • 
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IMPROVEMENT  OF  THE  POTOMAC  BIVER  AT  WASHINGTON;  CONSTRUC- 
TION OF  BRIDGE  ACROSS  THE  EASTERN  BRANCH  OF  THE  POTOMAC 
AT  VTASniNGTON. 

Officer  in  charge,  Lieut.  Col.  Peter  0.  Hains,  Corps  of  Engineers. 
Tv  Potomac  iticer  at   Washington,  District  of  Columbia. — Before  the 
improvement  was  commenced  the  channel  to  Georgetown  was  narroWy 
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crooked,  and  had  not  sufficient  depth  to  accommodate  com  merce.  Vessels 
drawing  16  feet  frequently  grounded  at  high  water  above  Long  Bridge, 
and  to  maintain  this  depth  frequent  dredging  was  necessary,  and  even 
then  the  channel  was  narrow,  as  the  appropriations  for  dredging  were 
only  sufficient  to  make  a  narrow  cut  through  the  bar.  The  Washington 
Channel  was  not  only  shoal,  but  narrow,  and  wholly  inadequate  to  the 
wants  of  commerce. 

The  flats  in  front  of  the  city  were  large  in  area,  sometimes  covered, 
sometimes  not  cox  ered,  by  the  water  of  the  river,  which  was  polluted 
bv  the  sewage  of  a  large  city.  The  .sewer  at  the  foot  of  Seventeenth 
street  discharged  its  contents  on  the  flats,  rendering  some  parts  of  the 
city  in  that  vicinity  almost  nninhabitable. 

By  act  passed  August  2, 1882,  Congress  adopted  a  i)roject  which  had 
for  its  object  the  improvement  of  the  navigation  of  the  river  by  widen- 
ing and  deepening  its  channels,  the  establishment  of  harbor  lines  beyond 
which  no  obstructions  should  be  built,  and  at  the  same  time  the  filling 
of  the  flats  or  marshes  on  the  city  front,  so  that  they  would  not  be  over- 
floweil  by  the  highest  tides,  the  material  dredged  from  the  channels  to 
be  used  in  filling  the  flats. 

The  project  provides  for  such  depth  of  channels  as  will  accommodate 
the  largest  class  of  vessels  that  can  reach  Arsenal  Point  with  such  addi- 
tional depth  at  the  wharves  as  will  enable  vessels  to  receive  full  cargoes 
without  grounding  at  low  water;  for  filling  the  flats  above  Long  Bridge 
to  a  height  of  3  feet  above  the  flood-line  of  1877,  and  the  middle  part  of 
the  flats  below  Long  Bridge  to  the  same  height,  sloping  to  6  feet  above 
mean  low  tide  at  the  margin  ]  that  in  order  to  purify  the  water  of  the 
Washington  Channel,  wbii  h  will  be  cut.^fl'  at  the  upper  end  from  the 
Virginia  Channel,  a  tidal  reservoir  or  basi^  be  established  between  the 
sewer-canal  and  Long  Bridge,  to  be  filled  by  water  from  the  Virginia 
Channel  on  the  flood-tide,  and  discharged  into  the  Washington  Chan- 
nel on  the  ebb.  The  plan  also  contemplates  the  rebuilding  of  Long 
Bridge  with  longer  spans  during  the  ])rogress  of  the  work,  and  the  in- 
tercepting of  all  sewage  now  discharged  into  the  Washington  Channel, 
and  its  conveyance  to  Jame^  Creek,  but  neither  the  reconstruction  of 
the  bridge  nor  the  building  of  the  intercepting  sewer  were  included 
in  the  estimated  cost  of  the  improvement. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1881),  is  tl 1, 423,764,  or  rather  more  than  one-half  the  estimate  for  the 
entire  work.  At  that  date  a  channel  350  to  550  feet  wide,  and  not  less 
than  20  feet  deep  at  low  tide,  had  been  dredged  between  Greorgetown 
and  Giesboro  Point.  That  portion  of  the  channel  below  the  Long 
Bridge  had  maintained  its  full  width  and  depth,  but  the  part  above  the 
bridge  liad  shoaled  to  about  14  feet  at  low  tide.  The  W^hington 
Channel  had  been  dredged  to  a  width  of  350  feet,  and  20  feet  deep, 
wliich  dejith  had  been  somewhat  decreased  by  deposits  during  the 
freshet  of  J  une  2,  1880.  The  removal  of  the  shoal  at  the  junction  of  the 
Washington  and  Virginia  channels  was  about  completed,  materially 
lessening  the  distance  from  Washington-Harbor  to  Georgetown,  besides 
facilitating  entrance  to  the  former.  All  the  material  taken  from  the 
channels  bad  been  de|K)sited  on  the  flats,  of  which  about  544  acres  had' 
been  raised  above  overflow  by  ordinary  high  tides,  a  part  being  up  to 
grade.  Of  the  total  quantity  of  material  needed  to  fill  the  flats  to  the 
required  height,  a  little  more  than  one-half  had  been  deposited  on  them. 
The  construction  of  the  reservoir  outlet  was  well  advanced. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  is 
1137,941.50.  This  sum  has  been  devoted  to  dredging  in  the  Washington 
Ohumel,  raising  embankments  and  protecting  the  samOi  and  coiustcuciV 
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ing  the  Reservoir  Outlet.  The  latter  is  corapleted  with  exception  of 
one  coarse  of  stone  and  the  coping.  The  channel  above  Long  Bridge, 
which  had  filled  up  to  about  14  I'eet  at  low  tide  (or  17  feet  at  high  tide), 
has  been  redredged  to  a  depth  of  not  less  than  18  feet  at  low  tide  (or  21 
feet  at  high  tide)  for  a  width  of  about  140  feet.  Tbe  Washington 
Channel  has  been  widened  on  its  westerly  side  for  about  two-thirds  of 
its  length,  by  dredginig  to  a  depth  of  12  feet.  The  increase  in  width 
varies  from  100  to  250  feet,  effecting  a  decided  improvement  in  -the 
harbor.  Almost  the  entire  area  to  be  reclaimed  has  been  raised  to  a 
grade  above  overflow  b^^  mean  high  tides. 

The  dredging  in  the  Washington  Channel  is  now  nearly  finished.  It 
is  deep,  and  for  the  most  part  wide  and  commodious.  A  single  freshet 
is  apt  to  damage  it  immensely.  The  amount  of  material  that  can  be 
washed  into  it,*  scattered  over  a  large  space,  will  necessitate  expensive 
dredging  to  remove.  The  embankments  around  the  margin  of  the  till 
to  retain  the  material  placed  on  the  fla1«,  have  now  been  raised  to  a 
considerable  height.  They  are  constantly  being  eroded  by  the  waves 
and  need  frequent  expenditures  to  maintain  them. 

Long  Bridge, — The  necessity  for  the  reconstruction  of  Long  Bridge  is 
again  referred  to.  It  is  imperative  that  this  work  should  not  bedelayed, 
if  the  destruction  of  tbe  bridge  itself^  as  well  as  damage  to  the  work  on 
the  Biver  Front,  and  still  greater  damage  to  the  city,  is  not  to  be  invited. 
The  Government  has  expended  (1,500,000  in  improving  the  navigation 
and  raising  the  flats.  Whil^  Long  Bridge  remains  as  it  is  some  of  tlie 
work  on  the  channel  has  to  be  done  over  and  over  again.  The  trouble 
is  not  that  there  is  a  bridge  at  this  place;  it  is  because  of  the  faulty 
construction  of  the  bridge.  As  stated  in  former  reports,  the  spans  are 
short,  the  piers  too  numerous,  and  set  in  positions  that  make  them  more 
obstructive  to  the  flow  of  tii^  water  than  they  need  be.  Besides,  they 
are  built  on  pile  and  grillage  foundations  which  reach  to  about  the  level 
of  low  water,  and  have  enrockments  or  mounds  of  stone  around  them, 
which  still  further  obstructs  the  flow  of  water  under  the  bridge.  It  is 
of  the  utmost  importance  that  the  portion  of  the  bridge  which  spans  the 
main  channel  of  the  river  be  rebuilt  without  further  delay. 

July  1,1-89,  amount  available $52,303.74 

July  1, 1889.  amount  covered  by  existing  coutracts. 81,743.39 

134, 047. 13 
Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $120,752.63 

July  1,  1m90,  uut'Stauding  liabilities 1,565.58 

July  1,  lb90,  amount  covered  by  uncompleted  contracts  made 

during  tbe  ti*ical  year  ending  June  SO,  1890... 6,544.20 

J28, 862. 41 

July  1,1890, "balance  available 5, 184. 7*2 

Amount  appropriated  by  act  of  September  19,  1890 280, 000.  Ik; 

Amount  available  for  fiscal  year  ending  June  30, 1891 285,184.72 

Amount  (estimated)  required  for  completion  of  existing  project 861,365.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

.  (See  Appendix  K  1.) 

2.  Bridge  across  the  Eastern  Branch  of  the  Potomac  River ^  District  af 
Columbia, — This  bridge  is  located  at  the  foot  of  Pennsylvania  avenue 
southeast,  in  the  District  of  Ooluinbia.  It  was  authorized  by  act  of 
Congress  approved  February  23,  1887,  by  which  an  appropriation  of 
$110,000  was  made.  On  September  20,  1SS7,  a  contract  for  the  con- 
fitructiou  of  au  irou  bridge  resting  on  masonry  piers  was  made  with 
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the  Groton. Bridge  and  IVTannfacturing  Company,  of  Groton,  N.  T.  The 
total  price  was  $105,000.  The  origiual  plan  provided  for  a  90-foot 
through  span  at  the  west  end  of  the  bridge,  over  the  tracks  of  thg  Bal- 
timore and  Potomac  Railroad  Company.  When  the  contractors  com- 
menced the  excavation  for  the  fonndation  for  the  west  abutment  they 
were  forcibly  interfered  with  by  the  railroad  com|>any,  which  claimed 
that  the  abutment  eucroa<;hed  upon  the  com  j)any's  right  of  way.  Subse- 
quently the  railroad  officials  expressed  a  desire  to  move  their  tracks 
about  187  feet  to  the  eastward  of  thoir  existing  location. 

By  act  approved  May  14,  1888,  Congress  authorized  the  Secretary  of 
War  to  make  such  changes  in  the  plan  of  the  bridge  as  would  best  ac- 
commodate the  traffic  over  and  under  it,  and  appropriated  $00,000  to 
provide  for  the  cost,  coupling  therewith  a  proviso  ihat  the  railroad 
company  should  pay  it«  fair  and  just  proportion  of  the  cost  of  the 
changes  at  the  west  end  of  the  bridge.  In  July,  1888,  a  supplemental  con- 
tract was  made  with  the  Groton  Company  for  the  erection  at  the  west 
end  of  the  bridge  of  two  through  spans  of  151  feet  each,  in  place  of  one 
90  foot  through  span  and  two  112foot  ddck  spans,  as  originally  designed. 
The  additional  price  to  be  paid  the  contractors  for  these  alterations  was 
$40,000. 

At  the  close  of  the  year  ending  June  30, 1889,  nine  iron  deck  spans 
were  erected  and  their  piers  completed,  the  embankment  for  the  eastern 
approach  was  nearly  completed,  and  the  contractors  were  engaged  in 
the  construction  of  the  two  151  foot  through  spans  and  the  piers  to  sup- 
port them.    The  west  abutment  was  nearly  completed.' 

During  theHscal  year  ending  June  30,  1890,  the  construction  of  the 
bridge  under  the  Groton  contra<;t  was  completed,  and  the  bridge  was 
opened  to  public  travel  on  March  20,  1890.  An  unexpended  balance  of 
about  $14,000  was  applied  to  work  on  the  approaches,  ete.^  which  is 
now  completed. 

Jalj  1, 1H89,  anionnt  available $15,840.76 

July  1, 188U, amount  covered  by  existing  contracts 80,455.56 

96, 302. 32 
Jaly  ly  1890,  amoaot  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstamling  July  1, 18rJ9  $88,133.93 

July  1, 1890,  oatsUndiug  liabilities 7,157.03 

95, 290. 96 
Jaly  1,1890,  balance  available 1,011.36 

(See  Appendix  K  2.) 

To  comply  with  a  resolution  of  the  Senate  of  the  United  States  of 
February  13,  1890,  the  local  engineer,  Lieutenant-Colonel  Hains,'was 
directed  to  make  a  special  report  on  the  improvement  of  SJienandoah 
River^  West  Virginia.  This  report  was  transmitted  to  Congress  and 
printed  as  Senate  Ex.  Doc.  65,  Fifty-first  Congress,  first  session. 

(See  also  Appendix  K  3.) 

IMPROVBMBNT  OP  PATUXENT  RIVER  AND  OF  THE  HARBORS  OP  BRETON 
BAY  AND  ST.  JEBOMR'S  CREEK,  MARYLAND— OF  THE  CHANNEL  AT 
MOUNT  VERNON— OF  RAPPAHANNOCK  RIVER  AND  YORK  RIVER,  VIR- 
VINIA — OP  TRIBUTARIES  OF  THE  LOWER  POTOMAC  AND  OF  CERTAIN 
RIVERS  IN  VIRGINIA  AND  NORTH  CAROLINA. 

Engineer  in  charge,  Mr.  S.  T.  Abert,  United  States  Agent;  Division 
Engiueejr,  Col.  William  P.  Craighill,  Corps  of  Engineers. 

1,  Paiuxent  River ^  Maryland^  from  Benedict  to  HilVs  Landing, — Two 
only  of  the  Ave  bars  between  Benedict  and  Hill's  Landing  have  been 
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Surveyed.  Th^e  two  are  Swauu's  Point  and  Bristol  bars,  respectively, 
43  and  46  miles  from  the  month  of  the  river.  At  Swann's  Point  Bar 
the  ledst  depth  within  the  limits  of  the  proposed  channel  was  found  to 
be  7.2  feet  at  low  water.  At  Bristol  Bar  the  least  depth  was  4.7  feet 
near  the  ^^  County  Wharf."  Steam  navigation  on  both  bars  is  impeded 
at  low  water. 

The  improvement  consists  in  dredging  a  cut  200  feet  wide  and  from  12 
to  13  feet  d^p,  which  will  give  when  completed  a  channel  of  about 
100  feet  wide  and  12  feet  deep  at  low  water. 

Bids  received  during  the  fiscal  year  ending  June  30, 1889,  were  re- 
jected as  excessive.  Under  the  letting  of  August  28, 1889,  tlie  contract 
was  awarded  to  Thomas  P.  Morgan  at  20  cents  per  yard.  Dredging 
under  this  contract  at  Bristol  Bar  was  completed  on  January  2,  1890, 
making  a  channel  120  feet  wide  and  12  feet  deep.  The  extreme  length 
is  794  feet. 

Up  to  June  30,  1890,  $5,000  have  been  expended,  of  which  sum 
14,744.71  were  expended  during  the  year. 

Jnly  1, 1889,amoaDt  available $4,744.71 

July  1, 1(490,  anioout  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $4,743.21 

July  1,1890,  outstanding  liabilities 1.50 

4, 744. 71 

Amoant  appropriated  by  aotof  September  19, 1890..... 6,000.00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 69,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

(See  Appendix  L  1.) 

2.  Channel  at  Mount  Vernon^  Virginia. — Previous  to  the  commence- 
ment of  this  improvement  there  was  a  depth  of  but  4  feet  at  low  water 
over  the  wide  flat  between  the  wharf  at  Mount  Vernon  and  the  main 
channel  of  Potomac  Eiver,  a  distance  of  1,900  feet.  The  present  project, 
adopted  in  1879  and  amended  in  1888,  is  to  excavate  a  channel  from 
deep  water  of  the  Potomac  to  the  wharf  at  Mount  Vernon,  which  shall 
have  when  completed  a  width  of  200  feet  and  a  depth  of  from  9  to  10  feet 
at  low  water,  with  a  turning  basin  of  200  feet  radius. 

The  amount  expended  to  June  30, 1890,  is  $14,500. 

The  channel  has  been  dredged  a  distance  of  2,300  feet  from  the  wharf 
to  the  main  channel  of  the  Potomac.  It  has  a  width  varying  from  60 
to  100  feet ;  and  the  basin  has  a  width  of  360  feet, 

The  depths  in  the  channel  and  basin  within  the  limits  mentioned  vary 
from  9  to  12.8  feet. 

A  survey  under  the  last  appropriation  showed  that  the  basin  was 
nearly  obliterated,  and  that  the  work  required  to  complete  the  channel 
would  be  increased  by  the  deposit. 

July  1,  1889,  amount  available $528.56 

July  1,  1890,  amount  expended  duriug  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,  1889 w 528.56 

Amount  appropriated  by  act  of  September  19,  1890 2,500.00 

(See  Appendix  L  2.) 

3.  Breton  Bay.  Leonardtown^  Maryland. — The  harbor  of  Leonardtown, 
at  the  upper  end  of  Breton  Bay,  prior  to  the  commencement  of  the 
present  improvement  had  a  least  depth  of  5  feet  at  low  water,  which 
was  iusufficieu);  fof  the  passage  of  steamers  tQ  ^nd  &om  I^eonardtowo 
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Wharf.  The  bar  which  was  assumed  to  extend  to  the  9  foot  carve  in 
the  bay  was  about  1  mile  in  length. 

The  ori£:inal  project  submitted  in  1876  provided  "  for  a  channel  150 
feet  wide  with  enlargement  at  the  turn  and  turning-ground  at  the  wharf. 
Depth,  9  feet  at  low  water.^' 

In  1885  it  was  proposed  to  widen  the  cut  to  200  feet  for  a  distance  of 
1^  mili-s,  and  to  enlarge  the  basin  to  a  width  of  400  feet  by  800  feet  in 
length,  depth  in  channel  and  basin  to  be  not  less  than  10^  feet.  The 
efl'ect  of  the  increased  dimensions  would  be  to  preserve  the  navigable 
width  of  the  channel. 

The  amount  expended  to  June  30,  1890,  is  $32,500. 

No  dredging  was  done  during  the  fiscal  year  for  want  of  funds.  The 
condition  on  .Tune  30,  1889,  was  as  follows: 

The  total  width  at  the  turn  varied  from  185  to  280  feet.  The  depth 
was  aboat  9  feet  at  low  water. 

The  dimensions  above  the  turn  were  the  same  as  in  1888. 

July  1,  1889,  amount  aval Ub'e $839.98 

July  1,  1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outsta  din- July  1,  1889 839.98 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

(  Amoant  (estimatfdd)  required  for  completion  of  existing;  project 12, 000. 00 

<  Snbmited  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  3.) 

4.  Nomini  Creekj  Virginia. — This  stream  is  an  important  tributary 
of  the  Potomac,  82  miles  below  Washington,  draining  a  large  area  of 
productive  country. 

Navigation,  was  obstructed  by  a  bar  of  sand  and  oyster  shells  at  its 
mouth,  over  which  but  3  feet  could  be  carried  at  low  water,  and  the 
dangers  and  difficulties  of  passing  the  bar  were  further  increased  by  a 
cross-tide  ^nd  an  exceedingly  rapid  current. 

After  passiug  the  bar,  8^  feet  can  be  carried  to  Nomini  Ferry,  3  miles 
above  the  mouth. 

The  project  for  improvement,  adopted  in  1873,  provided  for  a  channel 
100  ieet  wide  and  9  feet  deep  at  low  water.  In  1879,  an  increase  in  width 
to  150  feet  was  recommended  which  was  again  submitted  in  1882  with  an 
estimate.  In  1885,  a  further  increase  to  200  feet  was  deemed  necessary 
to  meet  the  increased  demands  of  trade.  This  amendment  included  a 
tributary  channel,  which  would  increase  the  tidal  supply  of  the  harbor; 
and  the  sinking  of  mats  to  obstruct  the  cross-currents  which  interfere 
with  navigation  and  tended  to  fill  a  part  of  the  channel  with  sa^d. 

The  appropriations  have  been  barely  sufficient  to  keep  the  channel 
uavigable,  and  its  narrowness  renders  it  difficult  and  dangerous  at 
night  and  during  the  prevalence  of  winds  from  the  northeast  and  north- 
west. 

The  amount  expended  to  June  30, 1889,  was  $36,810.80.  At  the  close 
of  work  in  1883,  a  channel  was  dredged  100  feet  wide  and  9  feet  deep 
from  the  9  foot  curve  outside  the  entrance  of  the  creek  to  White  Oak 
Pointy  a  distance  of  4,400  feet. 

No  dredging  was  done  from  1883  to  1889.  During  this  interval  the 
cot  was  reduced  in  wi<lth  and  depth  by  deposits  of  sand  at  several 
pliices,  and  the  channel  shoaled  to  the  depth  of  7.2  feet  above  the  upper 
end  of  the  cut. 

During  the  year  1889,  a  channel  was  re-opened  94  feet  wide  through 
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a  sand,  shell,  and  gravel  bar  lying  at  the  mouth  of  the  i:reek  for  a  dis- 
tance of  about  i,470  feet.  The  depths  in  this  cut  varied  from  8.9  feet  to' 
13.8  feet  at  mean  low  water.  Operations  were  suspended  during  the 
fiscal  year  1890  for  want  of  funds.  Up  to  June  30, 1890,  $36,980.61  have 
been  expended. 

July  1,  1889,  amount  available , 1689.20 

July  1,  1890,  amount  expended  during  tiBcal  year,  exclaBive  of  liabilities 
outfltandingJuly  1,1889 175.81 

July  1,  1890,  balance  available 513.39 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 513. 39 


1 


Amount  (estioiatod)  required  for  completion  of  existing  project 30,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18fi6  and  1867. 

(See  Appendix  L  4.) 

5.  Harbor  at  entrance  of  8t,  Jerome^s  Creekj  Maryland. — ^The  outer  bar 
in  the  bay  has  a  length  of  2, 193  feet  from  the  9  foot  curve  in  the  bay  to 
Corsey's  Point  in  the  creek.  The  least  depth  of  water  on  it  before  im- 
provement was  2.8  feet.  The  average  depth  in  the  channels  to  the 
ponds  used  by  the  Fish  Commission  for  hatching  oysters  was  one-half 
foot.  The  length  of  the  inner  channel  to  the  wharf  of  the  Fish  Com- 
mission is  3,742  feet. 

The  project  was  adopted  in  1881,  and  contemplated  dredging  a  chan- 
nel 100  ieet  wide  and  9  feet  deep  at  low  wat<?r  through  the  outer  bar  at 
the  mouth  of  the  creek,  and  a  channel  40  feet  wide  and  6  feet  deep 
through  the  south  prong  of  the  creek,  the  material  therefrom  to  be 
thrown  up  in  a  dike  so  as  to  form  a  pond  for  the  purposes  of  the  (J.  S. 
Fish  Commission.  The  channel  through  the  outer  bar  was  made  navi^ 
gable  and  the  ponds  were  formed. 

The  preservation  of  the  depth  on  the  outer  bar  is  doubtful.  The  Fish 
Commission  has  abandoned  the  station.  The  harbor  is  situated  at  the 
most  desirable  point  south  of  the  Patuxent,  for  a  refuge  for  oyster  boats 
and  small  sailing-vessels. 

(Jp  to  June  30,  1890,  $26,600  have  been  expended. 

July  1,1889,  amount  available $664.89 

July  1,1890,  nmouDt  expended  daring  fiscal  ydar,  exclnsive  of  liabilities 
outstanding  July  1,1889 864.89 


\ 


Amount  (estimated)  required  for  completion  of  existiug  project 26, 000. 00 

Submitted    in   compliance  with  requirements  of  sections  2  of  river 
and  harbor  acts  of  1866  and  1867. 

(See  Appendix  L  5.) 

6.  Rappahannock  River^  Virginia. — Before  improvement  the  princii>al 
obstructions  to  navigation  were  Fredericksburg  Bar,  which  had  a  least 
depth  at  low  water  of  about  4  feet,  and  Spottswood  Bar,  G  miles  below 
Fredericksburg,  which  had  a  depth  of  6  feet.  Besides  these  there 
were  five  smaller  bars,  within  a  distance  of  12.6  miles  below  Fredericks- 
burg, with  depths  of  about  8  feet ;  the  bar  at  Nanzatico  Keach,  33  miles 
below  Fredericksburg,  and  the  bar  near  Tappahannock,  61  miles  below 
Fredericksburg,  each  had  a  minimum  depth  of  about  9  feet. 

The  original  project,  adopted  in  1871,  was  modified  in  1879.  It  now 
provides  lor  a  channel  150  feet  wide  and  10  feet  deep  at  Fredericksburg 
Bar;  channels  100  feet  wide  and  10  feet  deep  through  the  bars  between 
Fredericksburg  and  Port  Boyal,  30  miles  below  j  and  channels  200  feet 
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wide  and  15  feet  deep  through  tbe  two  bars  between  Port  Boyal  and 
Tappabannock^  wbere  a  larger  class  of  vessels  must  be  provided  for. 

Between  Marcb  3, 1871,  and  June  30, 1879,  $90,500  were  expended 
upon  tbe  first  project.  Upon  tbe  present  project  $99,586.06  were  ex- 
pended to  June  30,  1889. 

At  tbat  dale,  tbe  rnling  cbaunel  deptb  for  12.6  miles  below  Freder- 
icksburg, tbe  distance  undergoing  improvement,  was  abont  8  feet  at 
low  water,  and  tbe  least  widtb  of  cbannel  baving  tbat  deptb  was  nearly 
100  feet.  Navigation  is  less  difficult  below  Farley  Yale.  No  work  bas 
been  done  on  tbe  lower  bars  near  Nanzatico  and  Tappabannock. 

Tbe  amount  expended  during  tbe  fiscal  year  ending  June  30, 1890,  is 
$8,835.24,  making  tbe  total  expenditure  on  tbe  present  project  to  date 
$108,421.30. 

Tbe  expenditures  during  tbe  fiscal  year  were  mainly  for  extending 
tbe  systems  of  dikes  at  Fredericksburg  Bar  and  at  Spottswood  Bar. 
Most  of  tbe  work  was  done  at  tbe  latter  point.  Tbese  dikes  are  in- 
tended to  maintain  tbe  deptb  in  tbe  cbanucl  after  dredging  rather  tban 
to  create  tbe  deptb. 

Tbe  cbannels  tbrougb  tbe  bars  have  been  kept  open,  notwithstanding 
the  injurious  action  of  many  freshets. 

Tbe  condition  is  now  about  tbe  same  as  on  June  30^  1889. 

An  annual  expenditure  will  be  required  between  Fredericksburg  and 
Farley  Vale  for  removing  snags,  for  repair  of  dikes  and  protection  of 
the  banks,  and  for  dredging  of  sand  deposited  by  freshets. 

The  yearly  expenditure  for  these  objects  may  be  estimated  at  from 
$5,000  to  $7,^00. 

July  1,  18R9,  amoiint  available $2,413.94 

July  I,  lbd9,  amount  oovered  by  existing  contracts 7,000.00 

9,  413. 94 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 |6,886.17 

July  1,  1890,  outstanding  liabilities 1,949.07 

9, 835. 24 

Jjly  1,  1890,  balance  available 578.70 

Amount  appropriated  by  act  of  September  19,  1890 15. 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15,578. 70 

!  Amount  (estimated)  required  for  completion  of  existing  project.. .« 164,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1806  and  1867. 

(See  Appendix  L  6.) 

Rappahannock  RiveTj  Virginia^  at  Vrbana  Creek,  a  tidal  tributary 
thereof, — Before  improvement  navigation  was  obstructed  by  a  bar  at 
the  month  over  which  but  6  feet  could  be  carried. 

The  present  project,  adopted  in  1879,  provides  for  a  channel  through 
the  bar  150  feet  wide  and  10  feet  deep  at  low  water. 

The  plan  was  extended  in  1883  to  include  tbe  removal  of  a  bar  in  the 
harbor,  and  in  1888  to  provide  for  tbe  addition  of  works  intended  to 
prevent  the  dredged  channels  from  fiiliiig. 

The  amount  expended  to  June  30,  1889,  was  $15,650.  The  condition 
was  as  follows — about  the  same  as  in  18S8 — viz:  A  channel  120  feet 
wide  and  10  feet  deep  was  excavated  through  the  bar  at  the  mouth 
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and  the  bar  in  the  harbor  was  excavated  to  a  depth  of  10  feet  and  a 
width  of  from  80  to  300  feet. 

The  channel  through  the  bar  at  the. mouth  had  filled  in  on  one  side 
BO  that  its  width  wasTeduced  from  120  td  90  feet;  the  depth  remained 
10  feet. 

During  the  year  ending  June  30, 1890,  $2,850  were  expended,  making 
a  total  of  $18^500  expended  to  June  30,  1890. 

The  channel  at  the  spit,  which  forms  the  mouth  of  the  creek,  was 
widened  during  the  year  to  130  lect,  and  at  the  turn  just  below  to  300 
feet. 

A  dike,  to  arrest  the  sand,  80  feet  in  length  has  been  built  on  the  in- 
side of  the  spit,  and  another  on  the  outside  160  feet  in  length.  The 
wattling,  to  prevent  the  waVes  from  breaking  through  the  spit,  has 
been  repaired  for  the  length  of  212  feet. 

July  1,  1889,  amount  avail.able ^,850.00 

July  I,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  l,18b9 2,850.00 

Amount  appropriated  by  act  of  September  19,  1890 3, 000. 00 

(  Amount  (est im:  ted)  required  for  completion  of  existing  project 13,080.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1»66  and  1867. 

(See  Appendix  L  6.) 

7.  Totusky  River^  Virginia. — The  obstructions  to  navigationnn  this 
river  consisted  of  two  bars,  one  at  its  mouth,  which  forms  a  part  of  the 
wide  flat  between  the  outlet  of  the  river  and  the  navigable  channel  of 
the  Kappahannock,  having  a  least  depth  of  4^  feet,  and  the  other, 
about  2^  miles  above  the  mouth,  known  as  Booker's  Bar,  having  a  rul- 
ing depth  of  3  feet. 

Up  to  August  2,  1882,  the  date  of  the  last  appropriation,  $10,000 
were  appropriated.  This  sum  has  been  expended  in  building  and  re- 
pairing a  longitudinal  dike  2,117  feet  in  length,  the  effect  of  which  has 
been  to  scour  out  the  channel  at  Booker's  Bar  to  a  depth  of  3^  feet  at 
low  water. 

Amount  (estimated)  required  for  completion  of  existing  project |12, 000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  7.) 

8.  Mattaponi  River ^  Virginia. — This  stream  empties  into  York  River, 
at  West  Point,  Va.  It  is  navigable  at  low  water  as  far  as  Walkerton, 
40  miles  above  West  Point,  for  vessels  drawing  9  feet.  Small  steamers 
can  go  as  far  as  Aylett's,  12  miles  farther,  and  it  can  be  made  navigable 
for  barges  to  Mundy's  Bridge,  26  miles  above  Aylett's.  Before  the  com- 
mencement of  the  improvement,  the  river  was  obstructed  by  three  or 
four  bars,  and  by  snags,  wrecks,  and  overhanging  trees. 

The  original  project,  based  on  a  reconnaissance  in  1875,  was  adopted 
in  1^580,  the  object  being  to  provide  a  channel  40  feet  wide  and  5^  feet 
deep  at  low  water,  by  the  removal  of  snags,  drift,  wrecks,  and  over- 
hanging trees,  and  by  dredging  through  the  bars. 

In  1884  an  examination  was  made  of  the  changes  which  had  taken 
place  in  Robinson's,  Latan6's,  and  Line  Tree  bars :  and  in  1885,  the  proj- 
ect was  amended  to  authorize  the  construction  of  dikes  at  Robinson's 
and  Latau^'s  bars,  to  preserve  channels  to  be  dredged  with  a  bottom 
width  of  40  feet  and  depth  of  6  feet. 


\ 
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To  Jane  30,  1889,  $14,229.84  were  expended  in  snaprging  operations, 
and  in  removing  wrecks,  logs,  and  overhanging  trees  from  Mnndy's 
Bridge  to  Robinson's  Bar  (nearly),  a  distance  of  abont  34  miles,  and  in 
the  constraction  of  a  portion  of  the  dikes  proposed  at  Robinson's  Bar. 

In  1883  the  obstructions  referred  to  were  removed  from  Mundy's 
Bridge  to  Aylett's,  a  distance  of  about  24  miles.  No  work  has  been 
done  on  this  portion  of  the  river  since  that  <^ate. 

In  1888  similar  obstrnctions  were  removed  from  Aylett's  to  Robinson's 
Bar  (nearly),  a  distance  of  about  10  miles. 

It  is  reported  that  snags,  trees,  and  logs  obstruct  navigation  between 
Mundy's  Bridge  and  Robinson's  Bar.  Some  trees  below  Indiantown 
also  obstruct  navigation. 

Four  bars  between  Aylett's  and  Robinson's,  and  also  2  bars  between 
Walkerton  and  West  Point,  none  of  which  have  ever  been  surveyed 
for  want  of  funds,  are  reported  to  require  improvement. 

During  the  year  ending  June  30,  1800,  $2,070.16  have  been  expended 
in  the  construction  by  hired  labor  of  dikes  at  Robinson's  Bar.  The 
total  amount  expended  to  June  30,  1890,  is  $16,300. 

July  1,  1889,  amount  aval Iftble 12,070.16 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $2,067.05 

July  1,  ld90,  outstanding  liabilities 3.11 

' 2,070.16 

Amount  appropriated  by  act  of  September  19,  1890 3  000.  (ID 


.1 


Amount  (estimated)  required  for  completion  of  existing  project 20,000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 

(See  Appendix  L  8.) 

9.  Pamunky  River,  Virginia. — The  distance  from  Hanovertown  to  West 
Point  is  59  miles.  The  least  dei)tli  from  Hanovertown  to  New  Castle 
Ferry,  8  miles,  is  IJ  feet.  From  New  Castle  Ferry  to  Piping  Tree,  8 
miles,  one  bar  only  requires  improvement  at  the  present  time.  This  is 
Spring  Bar,  15|  miles  below  Hanovertown,  with  a  least  depth  of  5  feet. 
Overall  the  bars  as  far  as  White  Houso,  about  29  miles  above  West 
Point,  not  less  than  9  feet  can  be  carried. 

The  project,  adopted  in  1880,  was  amended  in  1885.  The  amended 
project  provides  for  a  channel  40  feet  wide  and  from  3  to  5  feet  deep 
from  Hanovertown  to  New  Castle  Ferry,  8  miles,  and  100  feet  wide  and 
7  feet  deep  at  low- water  at  Skidmore's  and  Spring  bars. 

The  amount  expended  to  June  30,  1889,  was  $12,142.02.  Snags  and 
overhanging  trees  were  removed  from  Hanovertown  to  Cameron's 
Wharf,  16J  miles,  parts  of  seven  wrecks  were  removed,  and  911^  feet  of 
dike  were  constructed  at  Siiidmore's  and  Spring  bars. 

Daring  the  fiscal  year  ending  June  30, 1890,  $2,848.81  were  expended 
in  removing  dangerous  snags,  logs,  and  sunken  and  overhanging  trees 
from  New  Castle  Ferry  to  Garlick's  Ferry,  15  miles ;  in  repairing  the 
dike  at  Skidmore's  Bar ;  and  in  replacing  two  mats  at  Spring  Bar.  Five 
hundred  and  sixty-six  and  one-half  linear  feet  of  pile  and  brush  dike 
were  bailt  at  Skidmore's  Bar.    All  of  this  work  was  done  by  hired  labor. 

At  Skidmore's  Bar,  8,076  cubic*  yards  of  material  were  removed  by 
contract.  The  channel  at  Skidmore's  Bar  was  dredged  6  feet  deep  at 
low  water  ^5  feet  wide  and  about  800  feet  long.  The  center  cut  was 
made  7  feet  deep  and  35  feet  wide. 

The  total  expended  to  June  30, 1890,  is  $15,490.83. 
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Jaly  1,  1889f  amonnt  available $2,857.98 

February  18,  1890,  'cash  deposited  with  Treasurer  United  States...... ...  4. 46 

2, 862. 44 
July  1, 1890,  araoant  expended  during  fiscal  year,  exclnsive  of 

liabilitieaoutstanding  July  1,1889 $2,846.08 

July  1,  1890,  outstamliug  liabilities 7. 19 

2,a53.27 

July  1,  1890,  balance  available •. 9. 17 

AiHonut  appropriated  by  act  of  September  19,  1890 ...      3,000.00 

Amount  available  for  fiscal  year  ending  J u ue  30, 1891 3, 009. 17 

Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(♦  See  Appendix  L  9.) 

10.  York  River ^  Virginia. — The  Pamunky  and  Mattaponi  rivers  unite 
at  West  Point  to  form  York  River,  which  flows  in  a  southeasterly  course 
for  41  miles  and  empties  into  Chesapeake  Bay.  Its  average  width 
as  far  as  Yorktown,  a  distance  of  26  miles,  is  1^  miles. 

Prior  to  the  commencement  of  the  present  improvement  navigation 
was  obstructed  by  two  bars;  one  at  West  Point  2.1  miles  in  length, 
with  a  ruling  depth  of  15^  feet  at  low  water;  the  other  at  Potopotonk 
Greek,  8^  miles  below,  with  a  ruling  depth  of  18^  feet  at  low  water. 
With  the  exception  of  these  two  bars  the  depth  of  the  channel  was  not 
less  than  20  feet. 

The  original  project  for  the  improvement  of  the  river  was  adopted  in 
1880,  the  object  being  to  provide  a  channel  22  feet  deep  at  low  water, 
and  100  feet  wide  throngh  both  bars  and  also  a  basin  of  the  same 
depth  opposite  the  wharves  at  West  Point  and  connecting  with  the 
channel.  Since  the  commencement  of  the  work  in  1880  the  trade  at 
West  Point  has  largely  increased,  and  the  depth  of  22  feet  at  low  water 
in  the  channel  does  not  answer  the  present  demands  of  navigation. 
Steamers  now  load  at  West  Point  drawing  24  ft  et. 

The  amount  expended  to  June  30, 1889,  was  $126,310.95,  which  pro- 
vided : 

(1)  A  channel  through  West  Point  Bar  for  a  distance  of  about  11,450 
feet,  with  a  width  varying  from  161  feet  to  257  feet,  and  a  depth,  exclu- 
sive of  the  center  cut,  of  not  less  than  22  feet  at  mean  low  water. 

In  January,  1890,  the  ruling  dei)th  in  the  channel,  exclusive  of  the 
center  cut,  was  19  feet  at  low  water. 

Under  the  modification  of  the  project,  January  4, 1889,  a  cut  40  feet 
wide  in  the  centre  of  the  channel  was  dredged  a  distance  of  about 
12,120  feet  through  the  bar,  to  admit  the  passage  at  low  water  of  vessels 
drawing  24  feet.  The  ruling  depth  in  this  cut  in  January,  1890,  was 
20.6  feet. 

(2)  A  channel  through  Potopotauk  Bar  105  feet  wide  and  22  feet  deep 
at  low  water.  In  January,  1890,  the  depth  varied  from  20.8  feet  to  21.7 
feet  at  mean  low  water. 

The  ouly  dredging  at  this  bar  was  done  in  1881. 

These  channels  have  not  a  width  and  depth  sufficient  to  accommodate 
the  present  trade  of  York  liiver,  which  consists  of  freight  brought  by 
rail  to  West  Point  to  be  shipped  to  foreign  and  domestic  ports. 

The  dredging  under  the  appropriation  of  August  11, 1888,  was  com- 
pleted in  February,  1889. 

Observation  during  previous  years,  and  also  examination  in  1890| 
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indicate  tliat  silting  will  reduce  the  depth  on  the  bar  at  West  Point  to 
15J  feet,  unless  the  deposits  are  removed  by  dredging  or  prevented  by 
the  construction  of  longitudinal  dikes. 

Silting  occurs  much  less  rapidly  at  Potopotank  Bar. 

The  total  amount  expended  to  June  30,  1890,  is  $127,489.27. 

July  1, 1889,  amount  available $2,439.  05 

July  1, 1890,  amonotexp<^odeddnring  fiscal  year,  exclusive  of 

liabilitiee  outstauding  July  1,  1889 ^ $1,138.32 

Jaly  1,  1890,  outstandiug  liabUities 40. 00 

1,178.32 

July  1, 1890,  balance  available 1.260.73 

Amount  appropriated  by  act  of  September  19,  1890 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 31,260.73 

(  Amount  (eatimated)  required  for  completion  of  existing  project 97,250. 00 

^  Submitted  iu  bonipliauce  with  requirementR  of  sections  2  ot  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  10.) 

11.  Chick4ikominy  River,  Virginia.— Before  improvement,  the  obstruc- 
tions below  Windsor  Shades  consisted  of  three  bars  near  that  point, . 
upon  which  the  depth  was  from  4  to  5  feet  at  Iqw  water,  and  a  bar  at  the 
mouth  of  the  river  upon  which  the  depth  at  low  water  was  from  11  to 
12  feet.  The  project,  as  amende<l  in  1882,  provides  for  dredging  chan- 
nels from  100  to  150  feet  wide  through  Windsor  Shades,  Old  Fort,  and 
Binn's'bars  to  a  depth  of  not  less  than  8  feet  at  low  water,  and  for 
dredging  a  channel  through  the  bar  at  the  mouth  with  a  width  of  200 
feet  and  a  depth  of  from  14  to  15  feet  at  low  water. 

Up  to  June  30, 1889,  $20,927.12  had  been  expended.  Channels  of 
the  required  width  and  depth  were  dredged  through  the  bar  at  the 
mouth  and  at  Windsor  Shades,  and  also  through  the  upper  and  lower 
portions  of  Old  Fort  and  Binn's  bars. 

The  channel  at  Windsor  Shades  had  been  reduced  in  width  on  June 
30, 1888,  to  about  75  feet  by  filling  at  the  sides,  and  the  channel  at  Binn's 
Bar  had  narro\^ed  to  about  160  feet.  The  depths  remained  as  dredged 
except  at  Old  Fort,  which  has  filled  to  some  extent. 

During  the  year  ending;  June  30,  1890,  $572.88  were  expended,  mak- 
ing a  total  to  that  date  of  $21^500. 

During  the  fiscal  year  ending  June  30, 1890,  the  channel  at  Lower  Old 
Port  Bar,  sometimes  called  Osborne's  Bar,  was  completed,  as  far  as  the 
funds  would  permit,  to  a  deptli  of  9  feet.  The  channel  was  60  feet  wide 
for  a  length  of  350  feet,  and  30  feet  wide  for  a  farther  length  of  450  feet. 

Only  105  feet  of  the  length  and  30  feet  in  width  were  dredged  in  1890 
to  complete  the  contract. 

Jnly  1,1889,  amonut  available $477.82 

Julv  1, 1890,  amount  expended  during  fiscal  year,  exclusive  ot  liabilities 
outstanding  July  1,1889 477.82 

Amount  appropriated  by  act  of  September  19, 1890 2, 500. 00 


! 


Amount  (estimated)  required  for  completion  of  existing  project 5,000. 00 

Submitted  in  compliance  witb  requiremeut-s  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Api>endix  L  11.) 

12.  Staunton  River,  Virginia,  {a)  Between  Brook  Neal  and  Randolph. — 
Before  improvement  the  river  could  be  navigated  only  by  bateaux 
drawing  1  foot  of  water.  Numerous  rock  ledges,  sand-bars,  and  rapids 
occarrc^  between  reaches  of  deeper  water  well  adapted  to  ivav\^^\A»\i« 
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The  project  for  improvement  between  Brook  Neal  and  Randolph  Sta- 
tion, 31  miles  below,  on  the  Bichmond  and  Danville  Railroad,  was 
adopted  in  1879,  the  object  being  to  secure  a  navigable  channel  not  leas 
than  35  feet  wide  and  2  feet  deep  at  low  water  through  the  various  ob- 
structions. 

The  amount  expended  upon  this  portion  of  the  river  to  June  30, 1890, 
is  $37,314.53.  This  expenditure  has  resulted  in  making  about 29}  miles 
of  the  river  navigable  by  small  steamers. 

The  channel  at  White  Rock  Falls  is  now  passable  by  steamers,  but 
the  number  of  dams  designed  has  not  yet  been  completed. 

Jnly  1,1889,  amount  available $2,465.82 

Febaary  18,  1890,*  cash  deposited  with  Treasurer  IJDited  States 21. 02 

2,486.84 
Jaly  1,  1890,  amonnt  expended  during  fiscal  year«  exolnsive  of 

liabilities  outstanding  Jnly  1,  1889 (2.280.35 

July  1, 1890,  outstanding  liabilUies 21.02 

2,301.37 

July  1, 1890,  balance  available : 185.47 

Amount  appropriated  by  act  of  September  19,  1890 6,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 8, 185. 47 


1 


Amount  (estimated)  required  for  completion  of  existing  project... 23,200.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  L867. 

(♦See  Appendix  L  12.) 

(b)  Between  Pig  River  and  Brook  Neal. — The  project  was  adopted  in 
1882,  the  object  being  to  secure  a  channel  for  bateaux  not  less  than  14 
feet  wide  and  from  l|  to  2  feet  deep  at  low  water,  with  a  slope  of  water 
surface  at  rapids  not  greater  than  10  feet  per  mile. 

The  amount  expended  to  June  30,  1889,  was  $7,000.  This  expendi- 
ture opened  a  channel  from  the  Virginia  Midland  Railroad  Bridge  to  a 
distance  of  18^  miles  above.  No  work  has  ever  been  done  on  the  river 
between  the  Virginia  Midland  Grossing  and  Brook  Neal,  a  distance  of 
about  28^  miles. 

No  work  done  during  fiscal  year  ending  June  30, 1890,  for  lack  of 
funds. 

February  18,  1890,*  cash  deposited  with  Treasurer  United  States |13. 72 

July  1,  1890,  outstanding  liabilities 13.78 

(•See  Appendix  L  12.) 

13.  Dan  Rivevj  Virginia  and  North  Carolina, — Before  improvement, 
navigation  between  Madison,  N.  0.,  and  Danville,  Va.,  was  obstructed 
by  numerous  bowlders,  rock  ledger  sand  and  gravel  bars,  and  rapids. 
Between  these  obstructions  were  pools  or  reaches  of  navigable  water. 

The  original  project,  adopted  in  1880,  i)rovided  for  a  channel  not  less 
than  35  feet  wide,  and  not  less  than  1^  feet  deep  in  pools  and  2  feet 
deep  in  the  ra[)ids  at  extreme  low  water,  from  the  head  of  the  canal  at 
Danville,  Va.,  to  Miulisou,  N.  O.,  a  distance  of  49.13  miles.  It  was  be- 
lieved that  these  depths  would  give  for  six  months  of  the  year  a  chan- 
nel not  less  than  3  leet  in  depth  through  the  various  obstructions. 

The  project  was  afterwards  modified  to  a  channel  of  not  less  than  16 
feet  wide  and  2  feet  deep  in  the  rapids  at  extreme  low  water,  which 
were  the  dimensions  excavated. 

The  amount  expended  to  June  30, 1889,  was  $50,500^  the  total  appro- 
priated. 
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This  expenditnre  secnrod  a  channel  of  nearly  the  dimensions  required 
from  Danville  to  Madison,  the  proposed  head  of  navigation.  Further 
work  is  necessary  for  its  completion. 

The  channel  was  available  for  rafting  lumber  and  for  bateau-naviga- 
tion, except  at  extreme  low  water,  though  the  current  was  rapid  at  sev- 
eral shoals,  which  it  was  intended  to  remedy  by  the  construction  of  spuf- 
dams. 

No  work  was  done  during  the  fiscal  year  ending  June  30, 1890,  for 
lack  of  funds. 

February  19,  1890,*  cash  tIeposUecl  with  Treasarer  United  States $39. 6^ 

July  1,  1890,  ontatandin^ liabilities 39.63 


1 


AiDonnt  (estimated)  required  for  completion  ot  existing  project 7,000.00 

Snbmitteid  in  compliance  with  requiremenU  of  sections  2  of  river  and 
harbor  acts  of  1866  an<l  1867. 

(•See  Appendix  L  13.)         •  • 

14L  B^moving  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation— (1 ).  The  removal  by  contract  of  the  wrecked  barge  Amicus,  sunk 
at  Skidmore's'Bar,  Paniuhky  River,  Virginia,  was  completed  on  Octo- 
ber 23,  1889. 

(2)  The  canal-boat  TT.  3f.  B.  A f/am«fm,  sunk  off  the  mouth  of  Cockle's 
Greek,  in  Great  Wicomico  River,  Virginia,  was  removed  by  contract, 
completed  May  5,  181)0.  The  wreck  and  contents,  about  5  tons  of  coal, 
were  sold  at  public  auction  on  May  14, 1890,  for  966. 

(See  Appendix  L  14.) 

EXAMINATIONS  AND  SITBVETS  FOR  IMPROVEMENT  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local  en- 
gineer that  the  following  localities  are  worthy  of  improvement,  and  the 
public  necessity  therefor  being  apparent  from  the  facts  and  reasons  re- 
ported, which  are  concurred  in  by  the  Chief  of  Engineers,  Mr.  S.  T. 
Abert,  United  States  Agent,  was  charged  with  and  completed  their 
survey,  the  results  of  which  were  transmitted  to  Congress  and  printed 
in  Ex.  Doc's,  of  the  Fifty-first  Congress,  first  session. 

1.  Ckickahominy  Creek  {River)^  Virginia. — Printed  as  House  Ex.  Doc. 
41.    (See  also  Appendix  L  15). 

2.  Occoquan  jdreek,  Virginia. — Printed  as  House  Ex.  Doc.  76.  (See 
also  Appendix  L  16.) 

3.  Aquia  Creek,  Virginia. — Printed  as  House  Ex.  Doc.  135.  (See  also 
Appendix  L  17.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  OP  NORTH  CARO- 
LINA AND  SOUTH  CAROLINA. 

OflBcer  in  charge,  Capt.  W.  H.  Bixby,  Corps  of  Engineers,  having 
under  his  immediate  orders,  since  October  9, 1889,  First  Lieut.  Mason 
M.Patrick,  Corps  of  Engineers;  Division  Engineer,  Col.  Wm.  P.  Craig- 
hill.  Corps  of  Engineers. 

1.  Roanoke  River,  North  Carolina  and  Virginia. — When  placed  under 
governmental  improvement  in  1872  this  stream  possessed  a  lOfoot 
depth  of  channel  from  its  mouth,  62  miles  up  to  Hamilton;  thence  a 
5  foot  depth,  67  miles  further,  to  Weldon  (about  eight  months  per  year), 
Ihischannel  depth  being  reduced  during  the  low- water  season  to  10  feet 
to  Hamilton  and  2  feet  to  Weldon.    Over  the  whole  129  miles  the  river 
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was  more  or  less  obstracted  by  snags,  fallen  trees,  rocky  bars,  and  by 
war  obstructions. 

The  original  projects  of  1872,  as  so  far  approved,  contemplated  the 
removal  of  the  war  blockades,  a  few  rocky  bars,  and  all  sunken  logs, 
^nags,  floating  and  other  obstructions^  and  the  contraction  of  the  chan- 
nel-way by  jetties  so  as  to  assure,  during  the  entire  year,  an  unobstructed 
10-foot  navigation  np  to  Hamilton,  and  5-foot  navigation  up  to  Weldon. 
The  total  final  cost  of  this  work  below  Weldon  was  estimated  in  1872  at 
$269,000  for  a  steam-boat  channel  of  5  feet  depth  at  low  water. 

Up  to  June  30,  1889,  a  total  of  (81,456.81  had  been  spent  upon  this 
improvement,  giving  a  moderately  well-cleared  channel  over  the  entire 
length  of  the  river,  allowing  a  lOfoot  navigation  to  Hamilton  and  a 
2-foot  navigation  further  to  Weldon  all  the  year ;  and  also  a  fairly  well- 
cleared  5-foot  navigation  all  the  way  to  Weldon  during  eight  mouths  of 
the  year. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $20,578.01, 
including  outstanding  liabilities,  was  spent  upon  this  improvement. 

A  channel  184  feet  wide  and  5  feet  deep  at  dead  low  water  was 
dredged  through  Little  Kocky  Bar,  and  a  channel  of  the  same  dimen- 
sions is  nearly  completed  through  big  Rocky  Bar;  the  worst  leaning 
tiees  and  other  obstructions  have  been  removed  from  the  banks  and 
the  most  dangerous  rocks,  snags,  logs,  etc.,  from  the  channel. 

At  Shad  Island  Bend  a  survey  has  been  made  and  some  work  done 
preparatory  to  making  a  cut-off  at  this  point. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
from  $2,000  to  $6,000  per  year. 

July  1,1889.  amount  available |31,543.19 

July  1,  1890,  ainotint  expended  daring  fiscal  year,  exclnsire  of 

liabilities  outstonding  July  1,  1889 $19,006.97 

July  1,  1890,  outatandiug  liabiliticB 1,571.04 

20,578.01 

July  1,1890,  balance  available 10,965.18 

Amount  appropriated  by  act  of  September  19, 1890 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 35,965. 18 


1 


Amount  (estimated)  required  for  completion  of  existing  project 131,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1856  and  1867. 

(See  Appendix  M  1.) 

2.  Pamlico  and  Tar  Rivers^  North  Carolina. — The  Pamlico  and  Tar 
Rivers  are  different  portions  of  a  single  stream,  the  upper  portion  being 
called  the  Tar. 

When  placed  under  improvement  in  1876,  the  Pamlico  River  had  an 
available  depth  of  only  3  feet  at  low  water  in  its  upper  portion,  near 
Washington.  The  Tar  River  had,  during  eight  months  of  the  year,  an 
available  depth  of  from  2  to  3  feet  for  49  miles  up  to  Tarborough,  its 
practical  limit  of  navigation.  The  cliannel  of  the  combined  stream  was 
almost  completely  obstructed  by  two  war  blockades,  and  by  floating 
and  sunken  stumps  and  logs,  and  by  overhanging  trees. 

The  original  project  of  187G  (for  the  Pamlico)  and  of  1879  (for  the  Tar), 
as  since  slightly  modified  and  continued  to  date,  proposed  to  secure  a 
clear  channel  9  feet  deep  at  low  water  up  to  Washington ;  thence  a 
channel  60  feet  wide  and  3  feet  deep  at  low  water,  23  miles  further,  to 
Greenville,  and  thence  a  channel  60  feet  wide  and  20  inches  deep,  60 
miles  further,  to  Tarborough  and  Rocky  Mount  Little  Falls.  The  final 
total  cost  of  this  work  was  estimated  in  1889  at  $92,200. 
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TTp  to  June  30, 1889,  a  total  of  $64,608.53  had  been  spent  upon  this 
improvement  in  securing  a  good  channel  at  least  9  feet  deep  at  low 
water  and  at  least  108  feet  wide  from  Pamlico  Sound,  37  miles,  up  to 
Washington ;  thence  a  fair  channel  60  feet  wide  and  3  feet  deep  all  the 
year^  23*^ miles,  to  Greenville,  and  thence  a  similar  channel  for  eight 
months  of  the  year,  26  miles,  to  Tarborough. 

Daring  the  fiscal  year  ending  June  30, 1890,  an  additional  $1,619.37, 
including  outstanding  liabilities,  was  spent  on  this  improvement  in 
minor  field  work,  and  in  surveys  to  be  used  in  locating  future  work. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Jaly  1,  1889,  amount  available $3,391.47 

Jnly  1, 1890,  amount  expended  dnriog  fiscal  year,  exclnsive  of 

liabUitiee  outstanding  July  1.  Id89 $1,517.92 

Jnly  1,1890,  outstanding  liabilities 101.45 

1.619.37 

July  1, 1890,  balance  available 1,772.10 

Amonnt  appropriated  by  act  of  September  19,  1890 10,000.00 

Amonnt  available  for  fiscal  year  ending  J  une  30, 1891 :....     11, 772. 10 

^  Amonnt  (estimated)  required  for  completion  of  existing  project 14,200. 00 

^  Submitted  in  corapliauce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  2.) 

3.  Contentnia  Creek^  North  Carolina. — "When  placed  ander  improvement 
in  1881  this  stream  had  a  depth  of  about  3  feet,  during  nine  months  of 
the  year,  from  it«  mouth  in  the  Neuse  upwards  about  63  miles  to  Stan- 
tonsburgh,  its  practical  limit  of  navigation  ;  but  its  channel  was  com- 
pletely blocked  at  all  stages  of  water  by  sunken  logs  and  stumps,  and 
by  floating  obstructions. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
a  safe  and  unobstructed  3-foot  navigation  over  this  distance  during  the 
high- water  season  of  about  nine  months.  The  final  total  cost  of  this 
work  was  estimated  in  1888  at  $77,500. 

Up  to  June  30y  1889,  a  total  of  $43,378.02  had  been  spent  in  securing 
a  moderately  well-cleared  3-foot  navigation  over  the  31  miles  from  its 
mouth  up  to  Snow  Hill,  and  a  roughly-cleared  3-foot  navigation  over  32 
miles  further  to  Stantonsburgh,  during  the  high -water  season. 

Daring  the  fiscal  year  ending  June  30,  1890,  an  additional  $550.50, 
including  outstanding  liabilities,  was  spent  upon  this  improvement  for 
minor  field  work,  surveys,  and  office  work. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Joly  1, 1889,  amount  available $1,621.98 

Jnlv  1,  1^90,  amount  expended  dnrinjT  fiscal  year,  exclnsive  of 

liabilities  outstanding  Jnly  1,  1889 $497.00 

July  1,  1890.  outstondiug liabilities.. 53.50 

560.50 

Jnly  1,  1890,  balance  available 1,071.48 

Amount  appropriated  by  act  of  September  19, 1890 «., 7, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 8, 071. 48 

!  Amonnt  (estimated)  required  for  completion  of  existing  project 25, 500. 00 
Submitt<€^  in  compliance    with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1860  and  1867, 

(See  Appendix  M  3.) 
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4.  Trent  River ^  North  Carolina, — When  placed  under  improvement  in 
1879  this  river  had  a  6-foot  to  8-foot  roughly  cleared  navigation  from  its 
mouth  at  New  Berne,  up  21  miles  to  Pollocksville,  and  a  light-draught 
navigation  9  miles  further  to  Quaker  Bridge.  Above  Pollocksville  the 
bars,  snags,  and  trees  prevented  all  navigation,  except  occasionally  by 
small  flat-boats  during  high  freshets. 

The  original  projects  of  1879  to  1889,  as  continued  to  date,  assumed 
that  6  to  8  feet  of  water  could  be  carried  at  all  stages  from  its  mouth 
21  miles  to  Pollocksville,  and  proposed  to  secure  a  thoroughly  cleared 
3-foot  navigation,  with  at  least  50  feet  channel  width  at  all  stages  of 
water  from  Pollocksville,  22  miles  up,  to  Trenton,  and  at  least  ^  feet 
channel  width  and  over  3  feet  depth  during  winter  stages  of  water  from 
Trenton,  30  miles  up,  to  the  Narrows  above  Free  Bridge,  and  a  good  chan- 
nel for  pole-boats  13  miles  further  to  Upper  Quaker  Bridge. 

Up  to  June  30,  1889,  a  total  of  $49,572.38  had  been  spent  in  all  npon 
this  improvement  in  securing  a  well-cleared  channel  10  to  12  feet  deep 
at  all  stiages  (12  to  14  feet  at  ordinary  stages)  from  New  Berne,  18  miles 
up,  to  Pollocksville ;  thence  a  well-cleared  channel  6  to  8  feet  deep  at 
all  stages  (8  to  9  feet  deep  at  ordinary  stages)  7  miles  further  to  Quaker 
Bridge ;  thence  a  well-cleared  channel  50  feet  wide  and  3  feet  deep  at  all 
stiiges  15  miles  further  to  Trenton,  and  a  good  turning  basin  at  Trenton. 
In  consequence  of  this  improvement,  steamboat  navigation  has  been 
permanently  established  over  the  entire  river  to  Trenton. 

During  the  flscal  year  ending  June  30,  1890,  an  additional  $807.03, 
including  outstanding  liabilities,  was  spent  on  this  improvement  for 
minor  field  work,  surveys,  and -office  work. 

After  the  improvement  is  finished  its  proper  maintenance  may  cost 
from  $1,000  to  $2,000  per  year. 

July  1, 1889,  amount  available |927.52 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 |7&2.50 

July  1,  1890,  outstanding  liabilities 54.  &3 

807.03 

July  1,  1890,  balance  available 120.59 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

« 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 120. 59 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 16, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  4.) 

6.  Neuse  River ^  North  Carolina. — When  placed  nnder  improvement  in 
1878,  this  river  had  during  nine  months  of  the  year  a  9-foot  depth  of 
channel  from  its  mouth  40  miles  up  to  New  Berne,  thence  a  4-foot  depth 
50  miles  further  to  Kinston,  thence  a  3-foot  depth  45  miles  farther  to 
Goldsborough,  and  thence  a  2-foot  depth  55  miles  further  to  Smithfield, 
this  channel-depth  being  reduced  during  the  low- water  season  to  6  feet 
at  New  Berne,  2  feet  at  Kinston,  and  1  foot  at  Smith  field.  Over  the 
whole  190  miles  the  river  was  so  blocked  by  war  and  other  obstructions 
that  navigation  was  impracticable. 

The  original  projects  of  1871  for  below  Goldsborough,  and  of  1879 
for  above  Goldsborough,  contemplated  the  removal  of  the  war  block- 
ades and  natural  obstructions  and  the  excavation  of  a  few  cut-offs,  so 
as  to  get  4.5  feet  at  low  water  all  the  year  to  Goldsborough,  and  ^  feet 
during  nine  months  to  Smithfield.  The  projects  of  1878,  1880,  and 
1883,  as  continued  to  date,  propose  to  remove  all  sunken  logs,  snags, 
floating  and  other  obstructions,  and  to  contract  the  channel-way  by 
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jetties,  so  as  to  assure  duriDg  the  entire  year  an  unobstructed  8-foot 
uan°:atioa  40  miles  up  to  New  Berne,  and  a  similar  4-foot  navigation 
50  tulles  further  to  Kinston,  and  during  nine  months  of  tlie  year  a  3-foot 
uavigation  100  miles  further  to  Smithfield.  The  final  total  cost  of  this 
work  was  estimated  in  1888  at  $374,000. 

tip  to  June  30, 1889,  a  total  of  $233,267.77  had  been  spent  m  all  upon 
this  improTement,  giving  a  moderately  well-cleared  channel  over  the 
entire  length  of  the  river,  allowing  an  8  foot  navigation  to  New  Berne, 
and  a  3-foot  navigation  to  Einston  all  the  year ;  also  a  fair  3-foot  navi- 
f^tion  to  Goldsborough  during  nine  months  per  year,  and  to  Smith- 
field  six  months  per  year. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional $12,230.66, 
including  outstanding  liabilities,  was  spent  in  contracting  by  jetties  a 
portion  of  the  river  below  Kiuston ;  in  removing  the  worst  obstructions 
from  the  banks  and  from  the  channel  over  the  95  miles  of  the  river  be- 
low the  railroad  bridge  at  Goldsborough,  and  in  making  a  cut  across  a 
projecting  point  at  Splcer's  Lane  Landing  preparatory  to  the  future 
removal  of  this  point. 
After  the  improvement  is  finished  its  proper  maintenance  may  cost 

from  12,000  to  $6,000  per  year. 

JnW  1, 1889,  amoant  available 114,232.23 

July  1,  1890,  amount  expeuded  dariog  fiscal  year,  exclosive  of 

liabilities  outrtandiug  July  1,  1889 $10,155.42 

July  1, 1890,  outstanding  liabiUtiee 2,075.24 

12,230.66 

July  1, 1890,  balance  available : ^ 2,001.57 

AmonDt  appropriated  by  aet  of  September  19,  1890 20,000.00 

AzDonnt  available  for  fiscal  year  ending  June  30,  1891 22, 001. 57 

S  Amount  (estimated)  required  for  completion  of  existing  project. ......  106,500.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866,  and  1867. 

(See  Appendix  M  5.) 

6.  Inland  water-way  between  New  Berne  and  Beaufort^  North  Oaro- 
Una, — The  inland  line  of  navigation  from  New  Berne  to  Beaufort  Har- 
bor, via  Clubfoot,  Haiiowe,  and  Newport  rivers,  was  established  by  the 
Slate  of  North  Carolina  about  1826,  and  was  used  thereafter  by  small 
cnitt  until  about  1856,  when  its  looks  broke  down  and  the  route  was 
abaudoned.    This  line,  about  42  miles  in  total  length,  extends  from 
New  Berne  about  23  miles  down  the  Neuse  Uiver,  6  miles  up  Clubfoot 
Biver,  3.21  miles  through  the  Clubfoot  and  Harlowe  Canal,  3.5  miles 
down  Harlowe  River,  and  6  miles  through  Newport  River  to  Beaufort 
Harbor.    About  1880  the  line  was  re-opened  by  the  New  Berne  and 
Beaufort  Canal  Company. 

When  placed  un^er  improvement  in  1885  this  route  allowed  the  pas- 
sage of  small  boats  of  15  feet  width  and  3  feet  draught,  but  the  com- 
merce was  practically  nothing. 

The  original  project  of  1883  reported  this  route  as  worthy  of  improve- 
ment, providing  that  Congress  desired  to  extend  the  already  existing 
lines  of  navigation  from  the  Chesapeake  southward,  and  estimated  the 
cost  of  a  channel  80  feet  wide  and  9  feet  deep  at  $883,580,  increased  by 
the  cost  of  a  tide-lock  and  the  canal  company's  franchise. 

A  modified  project  of  1884  for  the  expenditure  of  the  funds  then 
available,  as  continued  to  date,  proposed  to  widen  and  deepen  Harlowe 
Creek  so  as  to  secure. a  through  channel  of  5  feet  depth  at  mean  low 
water  and  of  30  feet  bottom  width  from  the  mouth  of  Harlowe  Creek 
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upwards  3.25  miles  to  its  head,  and  to  ase  the  remaiDing  funds  npoii 
similar  works  upon  Clubfoot  River.  The  total  final  cost  of  this  latter 
project  (iuclading  also  the  continuation  of  the  same  work  through  the 
canal)  was  estimated  in  1S86  at  $92,000. 

Up  to  Juno  30,  1889,  a  total  of  $24,242.45  had  been  spent  in  all  ux)on 
this  improvement,  on  necessary  surveys,  in  removing  the  worst  logs  and 
stumps  from  the  existing  channel,  in  dredging  an  excellent  channel 
13,000  feet  long,  30  feet  wide,  and  5  feet  deep  at  low  water  through  the 
worst  ]>ortions  of  Harlowe  Greek,  thus  securing  a  far  better  navigation 
through  this  creek  than  exists  through  the  New  Berne  and  Beaufort 
Canal,  to  which  it  leads. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $2,360.67, 
including  outstanding  liabilities,  was  spent  in  additional  dredging  near 
the  mouth  of  Harlowe  Creek,  in  repairs  of  sheet  piling,  in  office  duties 
and  minor  work. 

Further  work  is  postponed  to  await  action  on  the  part  of  the  owners 
of  the  canal  as  to  its  cession  or  sale.  \ 

After  the  proposed  channel  is  opened  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

J nly  1, 1889,  amount  available $10,757.55 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18d9 $2,355.67 

July.  1, 1890,  outataading  liabilities 5.00 

• 2,360.67 

July  1,1890,  balance  available.., 8,396.88 


i 


Amount  (estimated)  required  for  completion  of  existing  project 57, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  aud  18G7. 

(See  Appendix  M  6.) 

7.  Harbor  at  Beaufort^  North  Carolina, — This  harbor,  at  the  eastern 
terminus  of  the  Atlantic  and  North  Carolina  Railroad,  is  the  only  harbor 
of  any  importance  between  Chesapeake  Bay  and  Wilmington,  N.  C,  a 
distance  of  over  300  miles. 

When  placed  under  improvement,  in  1880,  it  possessed  a  bar  entrance 
of  15.3  feet  least  depth  at  mean  low  water,  with  an  average  rise  and  fall 
of  tide  of  3  feet.  At  this  time,  however,  the  northern  entrance  was 
rapidly  deteriorating;  its  width,  measured  from  Fort  Macon  Point  to 
Shackleford  Point,  havihg  increased  600  feet  between  the  years  1864 
and  1880,  and  000  feet  more  between  the  years  1880  and  1881,  and  its 
bar  having  rapidly  and  proportionally  shoaled.  From  the  bar,  the  har- 
bor possessed  a  channel  of  1*5  feet  depth  upwards  for  3.7  miles  to  the 
Atlantic  aud  North  Carolina  Railroad  Wharf  at  Morehead  City,  and  a 
branch  channel  of  9  feet  depth  for  six-tenths  of  a  mile  up  to  Bulkheacl 
Channel,  and  of  2  feet  minimum  depth  for  six-tenths  of  a  mile  further 
to  the  wharves  of  Beaufort  City,  where  coasting  vessels  had  a  good 
whaifage  of  7  feet  depth  and  1,800  feet  length. 

The  projectJ^  of  1881, 1882,  and  1884,  as  continued  to  date,  proposed 
to  secure  this  harbor  by  stopping  further  erosion  of  the  sand-banks  at 
Shackleford  Point  and  Fort  Macon  Point,  and  thus  stopping  further 
deterioration  of  the  bar  entrance,  and  proposed  to  opew  a  5-foot  channel 
100  feet  wide  to  Beaufort  Citv.  The  total  final  cost  of  this  work  was 
estimated  in  1887  at  $163,000.^ 

Up  to  June  30, 1889,  a  total  of  $101,972.62  had  been  spent  in  all  upon 
this  improvement  in  successfully  stopi)ing  the  erosion  of  Shackleford 
Point  and  Fort  Macon  Point,  in  arresting  the  shoaling  on  this  bar,  in 
building  catch-saud-fences  at  Shackleford  Point,  in  catting  a  narrow 
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cbanuel  tkroagli  the  shoal  in  front  of  Beaufort  City,  and  in  making  a 
caret'al  fvarvey  of  the  present  condition  of  the  harbor  entrance  prepara- 
tory to  tkie  definite  location  of  fatare  work. 

Dnriug  the  fiscal  year  ending  Jane  30, 1890,  an  additional  $20,0(U.81, 
inelndiupc  outstanding  liabilities,  was  spent  in  strengthening  existing 
jetties,  in  bailding  and  raising  catch- sand-fences  and  shore  revetments 
at  Shackleford  Point  and  Fort  Macon  Point,  in  completing  the  cut 
aeross  the  Beaafort  City  Shoal  (leaving  the  channel  everywhere  from  25 
to  50  feet  wide  and  5  feet' deep  at  low  water),  in  office  and  minor  field 
work. 

This  improvement,  once  thoroughly  finished,  should  be  compara- 
tively permanent. 

July  1. 1889,  amount  available |23,027.38 

Joly  1, 1890,  amoant  expended  daring  iiscal  year,  exclasive  of 

liabilities  outotanding  July  1,  1889 $19,887.34 

July  1, 1890,  outstanding  liabilities 174.47 

20,061.81 

Jalyl,  1890,  balance  available j 2,965.57 

Amoont  appropriated  by  act  of  September  19,  1890 15,000.00 

imooDi  available  for  fiscal  year  ending  June  30, 1891 17, 965. 57 

!  Amount  (estimated)  required  for  completion  of  existing  project 23, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  aud  1867. 

(See  Appendix  M  7.) 

8.  Inland  waterway  between  Beaufort  Harbor  and  New  River^  North 
Carolina, — When  placed  under  improvement^  in  1886,  there  was  a  chan- 
nel 18  inches  deep  at  low  water  from  Beaufort  to  the  town  of  Swans- 
borough,  on  White  Oak  River ;  thence  a  3-foot  depth  at  mid-tide,  6  miles 
further  to  Bear  Inlet  andi  Greek ;  thence  a  6-inch  depth  at  low  water, 
11  miles  further  to  New  Biver,  whence  boats  of  5  feet  draught  coald  pro- 
ceed 21  mile«  further  to  the  town  of  Jacksonville. 

The  original  project  of  1885,  as  coutinned  to  date,  recommended  the 
estahlishment  of  a  channel  of  at  least  3  feet  depth  at  low  water  from 
Beaufort  to  Swansborongh.  The  total  final  cost  of  this  work  was  esti- 
mated in  1887  at  $50,000. 

Up  to  June  30, 1889,  a  total  of  114,595.06  had  been  spent  in  ail  upon 

'  improvement  in  securing  a  channel- way  of  at  least  40  feet  width 
and  of  3  feet  depth  at  high  water  from  Beaufort  to  Swansborongh. 

Dnriog  the  fiscal  year  endiug  June  30,  1890,  an  additional  $42.83, 
including  outHtanding  liabilities,  was  spent  in  office  duties  and  minor 
work,  no  field  work  being  advantageously  possible  with  the  small 
amount  of  funds  available. 

Government  property  was  stored  and  cared  for  at  Beaufort,  N.  C. 

This  improvement,  once  thoroughly  finished,  should  be  compara- 
tively |>ermanent. 

Jaly  1,1889,  amoant  aTailable $404.94 

Joly  1, 1890,  amonnt  expended  daring  fiscal  year,  exclasive  of  liabilities 
oatstoadijigJaly  1,1889 42.8:^ 

Joly  1,  li^,  balance  available '. 362.11 

Amoant  appropriated: by  act  of  September  19, 1890 15, 000. 00 

•  

Amoont  available  for  fiscal  year  ending  Jane  30, 1891 15, 362. 1 1 

S  Amount  (estimated)  reqniied  for  completion  of  existing  project 20, 000. 00 
Sabmitted  in  eompliancewith  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  &) 
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9.  New  River ^  North  CaroWia, — When  placed  under  iaiprovement  in 
1882  this  river  had  Very  poor  facilities  for  traDsporting  goods  to  market. 
Its  outlet  to  the  ocean  was  blocked  by  an  oyster-rock  barricade,  through 
^hich  there  existed  ouly  a  long  and  very  crooked  channel  of  50  feet 
width  and  3  feet  depth  at  low  water. 

The  original  project,  as  continued  to  date,  proposed  to  secure  a  150- 
foot  channel  5  feet  deep  at  low  water  from  the  upper  river  to  the  ocean 
by  dredging.  The  total  final  cost  of  this  work  was  estimated  in  1885 
at  $40,000. 

Up  to  June  30,  1889,  a  total  of  $18,532.49  had  been  spent  in  all  upon 
this  improvement  in  replacing  the  long  and  crooked  channel  by  a  shorter 
and  straighter  channel  of  at  least  40  feet  bottom  width  and  3.5  feet 
depth  at  low  water. 

This  toew  channel  was  used  daily  by  the  craft  entering  New  Kiver 
from  the  ocean,  and  was  deepening  under  the  scour  of  the  river  and 
tidal  cutrents. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $655.69, 
including  outstanding  liabilities,  was  spent  upon  this  improvement  in 
office  work,  in  surveys,  in  minor  field-work,  and  the  partial  construction 
of  an  oyster-shell  dike  500  feet  long,  tp  close  Cedar  Point  Creek,  just 
below  the  south  mouth  of  Cedar  Brush  Marsh  Cut. 

This  improvement,  once  thoroughly  completed,  should  be  compara- 
tively permanent. 

July  1, 1889, amount  available $4,467.51 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $213.82 

July  1, 1890,  outstaoding  liabilities 441.87 

655.69 

July  1, 1890,  balance  available 3,811.89 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 8, 811. 82 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  l'-67. 

(See  Appendix  M  9.) 

10.  Black  River,  North  Carolina. — When  placed  under  improvement  in 
1886  this  river  had  a  moderately  well  cleared  channel  from  its  mouth 
(in  the  Cape  Fear  River,  14  miles  above  Wilmington)  22  miles  upwards 
to  Point  Caswell,  with  2.5  feet  depth  at  low  water  and  4  feet  depth  at 
high  tide,  thence  a  roughly  cleared  navigation  i8  miles  further  to  near 
Lisbon,  with  2.5  feet  depth  during  nine  months  per  year,  and  with  6 
feet  depth  during  six  months  per  year. 

The  onginal  project  of  1885,  as  continued  to  date,  proposed  to  secure 
a  fairly  cleared  natural  channel  over,  the  entire  river,  from  its  mouth  up 
70  miles  to  near  Lisbon,  then  a  4-foot  channel  below  Point  Caswell,  and 
then  an  improved  channel  through  the  narrows.  The  total  final  cost 
of  this  work  was  estimated  in  1885  at  $33,500. 

Up  to  June  30,  1889,  a  total  of  $2,377.24  had  been  spent  upon  this 
improvement  in  the  removal  of  the  worst  obstructions  over  the  entire 
river. 

During  the  fisciil  year  ending  June  30,  1890,  an  additional  $519.61, 
including  outstanding  liabilities,  was  spent  in  removing  the  worst  ob- 
structions from  the  banks  and  from  the  river  channel,  in  office  duties, 
and  in  minor  field-work. 
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After  this  improvement  is  fiuished  its  proper  maintenance  may  cost 
from  $1,000  to  $3,000  per  year. 

Jnly  1, 1889,  amonnt  available t^22.76 

Jaly  1,  1890,  amouut  expended  during  fiscal  year,  exclosive  of 

Uabilitiea  outstanding  July  1, 1869 $501.28 

Jnly  1. 1890,  outstanding  liabilities 18.33 

519.61 

Jnly  1, 1890,  balanoe  available 103.15 


\ 


Amonnt  (estimated)  req aired  for  completion  of  existing  project 30, 500. 00 

Submitted  in  compliauce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  18IT7. 

(See  Appendix  M  10.) 

11.  Oape  Fear  River j  North  Carolina. — Above  Wilmington. — When 
placed  nnder  improvement  in  1881  the  Cape  Fear  Biver  above  Wil- 
mington was  navigable  daring  the  nine  months  of  the  year  from 
Wilmington  116  miles  upwards  to  Fayetteville,  bat  the  channel  for 
the  upper  75  miles  was  badly  obstructed  by  logs,  snags,  overhang- 
ing trees,  and  shoals,  and  for  the  upper  66  miles  it  was  full  of  shoals  on 
which  there  was  not  more  than  12  to  14  inches  of  water  daring  the  low- 
water  season.  At  that  time  the  navigation  was  owned  by  private  par- 
ties. 

The  original  project  of  1881-'82,  as  continaed  to  date,  proposed  to  buy 
out  the  private  owners  of  the  river  for  $10,000,  then  to  clear  out  its  nat- 
ural obstructions,  and  to  further  provide  a  continaous  channel  over  its 
upper  66  miles  by  dredging  and  by  artificially  contracting  its  water-ways 
through  at  least  thirtv-two  shoals.  The  total  cost  of  this  work  was  es- 
timated in  1885  at  $480,000  for  a  3foot  actual  channel  depth  up  to 
Fayetteville  during  eleven  or  twelve  months  of  the  year. 

Up  to  June  30, 1889,  a  total  of  $83,332.31  had  been  spent  in  all  upon 
this  improvement,  giving  a  moderately  well  cleared  channel  over  the 
whole  length  of  the  river,  a  moderately  good  4-foot  continuous  channel 
during  theentireyear  from  Wilmington,  46  miles  to  Kelly's  Gove;  thence 
a  similar  3- foot  channel  27  miles  further  to  Elizabeth  town,  and  thence  a 
2-foot  channel  80  feet  wide  42  miles  further  to  Fayetteville,  increased  to 
5-foot  depth  from  Wilmington  to  Fayetteville  during  nine  months  of 
the  year. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $4,638.95, 
including  outstanding  liabilities,  was  spent  in  maintaining  the  existing 
channel,  in  completing  surveys  of  shoals  above  Elizabethtown,  in  quar- 
rying rock,  and  in  building  the  same  into  jetties  at  various  shoals  in 
the  river. 

Work  was  stopped  in  October  on  account  of  winter  high  water  and 
the  near  exhaustion  of  funds. 

After  this  improvement  is  completed  its  proper  maintenance  may 
cost  from  $1,000  to  $3,000  per  year. 

Jnly  1,  1889|  amount  available $4,917.69 

July  1, 1890,  amonnt  expended  dnring  fiscal  year,  ezclnsiye  of 

liabilities  ont«tanding  Jnly  1, 1889 $4,558.49 

Jnly  1,1890,  outstanding  liabilities , 80.46 

4,638.95 

July  1, 1890,'balance  available 278.74 

Amount  appropriated  by  act  of  September  19, 1890 15,000.00 

Amount  available  for  fie^cal  year  ending  June  30, 1891 15, 278. 74 

EKa90*-~9 
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\ 


Amount  (estimated)  required  for  completion  of  exiBtinfi;  project $173,000.00 

Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acts  of  1866  apd  1867. 

(See  Appendix  M  11.) 

12.  Cape  Fear  Rivery  North  Carolina, — At  and  below  Wilmington, — 
When  placed  under  improvement  in  1829  the  Gape  Fear  River  below 
Wilmington  had  three  bar  entrances  with  least  depth  as  follows :  Abont 
9  feet  at  the  Baldhead  Channel,  9  feet  at  the  Rip  Channel,  and  10  feet 
at  Niew  Inlet  Channel,  these  bars  being,  respectively,  9,  6,  and  2  miles 
below  the  point  which  was  then  the  head  of  the  river's  delta.  From 
the  head  of  this  delta  20  miles  up  to  Wilmington  there  were  several 
shoals  with  a  least  depth  of  7.5  feet  at  low  water. 

The  original  projects  of  1827  to  1847  proposed  to  improve  the  upper  20 
miles  by  dredging  ahd  by  jetty  contraction  of  the  channel.  Two  hun- 
dred and  three  thousand  two  hundred  and  four  dollars  and  fifty-nine  cents 
was  spent  during  this  tim'e  in  increasing  the  depth  upon  the  shoals 
to  9.5  feet  at  low  water,  equal  to  that  at  the  bar  entrances.  At  or  about 
this  time  the  shore  at  Fort  Caswell,  opposite  Baldhead  Point,  wa-s  pro- 
tected by  stone  jetties,  under  an  appropriation  for  the  preservation  of 
fortifications. 

The  projects  of  1852  to  1857  proposed  to  deepen  the  water  at  the 
main  entrance  by  jetties  at  Baldhead  Point  and  by  jetty  and  dike  ob- 
structions between  Zeke's  Island  and  Smith's  Island,  near  New  In- 
let, and  suggested  the  possible  future  necessity  of  closing  New  Inlet. 
One  hundred  and  fifty-six  thousand  two  hundred  and  ninety-six  dol- 
lars and  twenty-six  cents  was  spent  during  this  time  upon  these  works, 
never  fully  completed  for  want  of  funds. 

The  project  of  1870  proposed  a  crib  closure  of  the  space  (4,403  feet 
long)  between  Smith's  and  Zeke's  islands  (finished  in  1873)  to  prevent 
further  widening  of  New  Inlet.  The  projects  of  1870  to  1872  proposed 
the  complete  closure  of  New  Inlet  (begun  in  1875  and  finished  in  1881) 
in  order  to  deepeu  the  water  at  the  main  (Baldhead)  bar  entrance.  The 
projects  of  1872  to  1885,  as  continued  to  date,  proposed  the  extension  of 
the  New  Inlet  Dam  2  miles  further  down  the  stream,  to  prevent  the 
further  erosion  of  Smith's  Island,  at  the  Swashes.  The  project  of  1875,  as 
continued  to  date,  proposed  the  occasional  use  of  dredging  upon  the  outer 
bar  to  assist  the  tidal  currents  in  gradually  localizing,  straightening, 
deepening,  and  fixing  the  bar  entrances  to  obtain  first  a  12foot  depth 
at  low  water  and  then  a  14- foot  depth.  The  projects  of  1874  to  1881 
for  the  20  miles  above  New  Inlet,  as  continued  to  date,  proposed  dredg- 
ing and  occasional  diking  wherever  necessary  across  shoals,  so  as  to 
secure  first  a  12-foot  chalinel  200  feet  wide  and  afterward  a  16-foot  chan- 
nel 270  feet  wide  at  low  water  over  this  whole  length. 

The  total  final  cost  of  this  work  under  the  projects  of  1870  to  1885 
was  in  1889  estimated  to  be  $2,130,000. 

New  projects  of  1889  (see  Appendix  M  22,  Report  of  Chief  of  Engi- 
neers for  1889)  have  extended  the  work  of  the  proposed  improvement 
to  obtain  a  depth  of  20  feet  at  low  water  from  Wilmington  to  the  ocean 
at  a  total  increased  cost  of  (1,800,000. 

Up  to  June  30,  1889,  a  total  of  $1,903,924.47  had  been  spent  in  all 
upon  the  proposed  improvements  of  1870  to  1886  with  great  success, 
obtaining  a  15  feet  to  15.5  feet  least  depth  of  wator  at  the  main  bar  en- 
trance, and  completing  a  channel  of  16  feet  depth,  and  at  least  185  feet 
width,  28  miles  further  to  Wilmington.  This  depth,  combined  with  the 
average  rise  of  tide — 4.5  feet  at  the  bar  and  2.5  feet  at  Wilmington— is 
such  that  at  that  time  vessels  loaded  to  16  feet  draught  (9.5  feet  more 
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than  ill  1871  >  coald  readily  go  from  Wilmington  to  the  ocean  in  a  single 
tide  any  day  of  the  year. 

Doling  the  fiscal  year  ending  Jane  30, 1890,  an  additional  (189,961.40, 
inelnding  oatslagding^lial^ilities,  was  spent  in  maintaining  and  deepen- 
ing the  new  channel  across  the  ocean  bar,  in  widening  the  channels 
across  the  shoals  in  the  upper  river  to  the  full  width  of  270  feet,  in 
maintaining  the  existing  channel  at  Snow's  Marsh,  and  in  cutting  at 
this  point  a  new  channel,  which  is  shorter  than  the  old  channel,  will  be 
more  easily  maintained  and  more  easily  navigated.  Vessels  of  18  feet 
draught  now  reach  Wilmington. 

B^nt  surveys  show  successful  results  everywhere,  and  16  feet  low- 
water  depth  across  the  bar  as  well  as  in  the  river  channels. 

After  the  improvement  is  finished,  its  proper  maintenance  may  cost 
fiom  $5,000  to  $25,000  per  year  for  a  few  years,  but  the  improvement 
should  be  fairly  permanent. 

July  1, 1889,  amount  available $201,075.53 

Jnly  I,  1890,  amount  expended  daring  fiscal  year,  exclosiTe 

ofliabilitiesontstanding  July  1,  1889 1187,599.49 

July  1,  1890,  oatfltanding liabilities 2,361.91 

189, 961 .  40 

Joljll,  1890,  balance  available i..     '  11,114.13 

Amount  appropriated  by  act  of  September  19, 1890.., 170,000.00 

Amoont  available  for  fiscal  year  ending  June  30,  1891 181, 114. 13 

SAmoant  (estimated)  required  for  completion  of  existing  project 1, 655, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 

(See  Appendix  M  12.) 

13.  Yadkin  Biver^  North  Carolina, — ^The  middle  third  of  this  river, 
the  portion  extending  from  the  railroad  bridge  near  Salisbqry,  64^  miles 
upward,  to  the  foot  of  Bean  Shoal,  is  the  only  portion  so  far  under  im- 
provement by  the  General  Government. 

When  placed  under  improvement  in  1880,  this  portion  of  the  Yadkin 
Biver  had  its  navigation  completely  obstructed  by  rock  ledges,  fish,  and 
mill^ams,  and  nnmerons  shoals,  with  a  greatest  depth  of  1  foot  at 
ordinary  low  water  on  some  of  its  shoals  and  ledges. 

The  original  project  of  1879  proposed  to  secure  a  2.5  to  3-foot  steam- 
boat navigation  during  the  entire  year  over  the  64}  miles  above  the 
Salisbary  railroad  bridge.  The  total  final  cost  of  the  work  neces- 
sary to  give  the  desired  depth  over  the  entire  64}  miles,  and  during 
only  mean  winter  stages  of  water  (two- thirds  of  the  year),  was  estimated 
in  1887  at  $400,000. 

Op  to  June  30, 1889,  a  total  of  $92,107.75  had  been  spent  in  all  upon 
tlu8  improvement  in  securing  a  channel  of  40  to  70  feet  channel  width, 
aDd  from  2  to  2}  feet  channel  depth  during  mean  winter  stages  of  water 
(eight  months  of  the  year)  from  the  Salisbury  railroad  bridge,  33  miles 
upward  to  Bailey's  Ferry. 

DnriDg  the  fiscal  year  ending  June  30,  1890,  an  additional  $4,342.73, 
incloding  outstanding  liabilities,  was  spent  in  removing  rock  and  sand 
irom  the  channel,  in  building  rock  jetties,  in  surveys  for  remaining 
work,  andin  minor  work.  All  work  in  the  field  was  suspended  in  Octo- 
l>er,  1889,  on  acconnt  of  cold  weather,  high  water,  and  the  near  exhaus- 
tioQ  of  funds. 

The  improvement,  once  thoroughly  completed,  should  be  compara- 
^Telj  permanent. 
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July  1,  1889,  amount  available $4,892.25 

July  1,  1890,  amount  expended  during  fiscal  year,  exolnsiveof 

liabilitiea  outstanding  July  1,  1889 $4,169.73 

July  1,  1890,  outstanding  liabilities 173.00 

4,342.73 


ijk. 


July  I,  lb90,  balance  available 549.52 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 5, 549. 52 


i 


Amount  (estimated )  required  for  completion  of  existi ng  project 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  13.) 

14.  Harbor  at  Oeargetown^  South  Carolina. — When  placed  under  im- 
provement in  1880,  this  harbor  had  an  excellent  and  well-protected 
anchorage  of  at  least  1  mile  in  length,  150  feet  width,  and  15  feet  depth. 
A  bar  of  about  2,850  feet  in  length  and  with  only  9  feet  depth  of  water 
wa«  tbe  only  obstacle  to  an  otherwise  good  13-foot  navigation  from 
Georgetown,  13  miles  to  the  ocean. 

The  original  project  of  1881,  as  continued  to  date,  proposed  to  secure 
k  dredged  channel  of  200  feet  bottom  width  and  12  feet  low- water  depth 
entirely  through  the  bar.  The  total  final  cost  of  this  work  was  esti- 
mated in  1889  at  (44,500. 

Up  to  June  30, 1889,  a  total  of  $23,842.63  had  been  spent  in  all  upon 
this  improvement,  giving  a  through  cut  entirely  across  th6  bar,  with 
12  feet  low-water  depth  and  with  a  variable  width  of  from  80  to  100  feet. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $34.94,  in- 
cluding outstanding  liabilities,  was  spent  on  this  improvement. 

The  channel  once  thoroughly  opened  will  probably  be  permanent. 

July  1,  1889,  amount  available 1657.37 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 34.94 

July  1,  1890,  balance  available 625^.43 

AmouD  t  appropriated  by  act  of  September  19,  1890 '. 8, 000. 00 


.j~ 


Amount  available  for  fiscal  year  ending  June  30, 1891 8, 622. 43 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 12, 000. 00 

Submitted  in  compliance  ^ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  ld67. 

(See  Appendix  M  14.) 

15.  Winyaw  Bay^  South  Carolina. — When  placed  under  improvement 
in  188G  this  bay  had  only  9  feet  least  depth  upon  its  bar  entrance,  with 
a  12-foot  channel  the  rest  of  the  way  to  Georgetown. 

The  original  project  of  1885  proposed  to  securo  a  permanent  bar  en- 
trance from  15  to  20  feet  depth  of  water.  The  total  final  cost  of  this 
work  was  estimated  in  1885  at  $800,000  for  a  bar  depth  at  12  feet  (and 
$2,500,000  for  a  bar  depth  of  from  15  to  20  feet)  at  low  water. 

Up  to  June  30, 1889,  a  total  of  $6,980.26  had  been  spent  upon  this 
improvement  in  making  necessary  preparations  for  beginning  work. 

During  the  fiscal  year  ending  June  30, 1890,  an  additional  $13,04T.19y 
including  outstanding  liabilities,  was  spent  on  this  work. 

Bids  for  the  stone  and  mattress  work  and  sheet  piling  for  the  North 
Jetty  and  wings  were  opened  July  24, 1889 ;  the  contract  was  tiwarded 
to  J.  S.  Howell,  of  New  York,  the  ?owest  bidder. 
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The  contract  provided  for  work  to  be  began  by  November  1, 1889, 
and  finished  in  twelvo  months  from  that  date. 

Owing  to  delaySyWhich  the  contractorclaims  wore  anavoidablei  work 
was  not  actaally  commenced  until  February  4,  ].890y  and  since  that 
date  work  has  progressed  slowly. 

One  hnndred  and  five  thousand  three  hundred  and  fifty-five  and 
eighty-seven  one  hundredths  feet  B.  M.  oi  sheet  piling  have  been  driven 
and  1,016.69  tons  of  stone  put  in  place  on  the  Main  North  Jetty  and 
wings. 

The  channel^  once  thoroughly  opened,  will  probably  retain  its  depth 
permanently. 

July  1,1889,  amount  available ,.    $111,70&.74 

July  1,  1890,  amoaut  expended  daring  fiscal  year,  exclusive 

of  liabUities  outstanding  July  1,  1889 $11,449.17 

July  1, 1890,  outstanding  liabilities 1,596.02 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  tbe  fiscal  year  ending  June  30,  1890 72,320.59 

85, 3«7. 78 

July  1, 1890,  balance  available 26,401.96 

▲mount  appropriated  by  act  of  September  19, 1890 100, 000. 00 

Amoout  available  for  fiscal  year  ending  June  30,  1891 126, 401. 96 

i  Amoaut  estimated)  required  for  completion  of  existing  project 2, 281, 250. 00 

<  Sabmittod  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  M  15.) 

EXAMINATIONS  AND  SUBVBY3  FOB  IMPBOVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OP  THE  RIVER  AND  HARBOR  ACT  OP  AUGUST   11, 

1888.  .    • 

The  required  preliminary  examination  of  Roanoke  RiveVj  Virginia^ 
hetween  Clarhsville  and  Eaton  Falls,  was  made  by  the  local  engineer  in 
ciiargo,  Captain  Bixby,  and  reported  by  him  as  not  worthy  of  improve- 
ment, with  facts  and  reasons  for  such  opinion.  The  Chief  of  Engineers, 
cooearriug  in  the  conclusion  reached  in  this  instance,  has  given  no 
iQRtroctions  to  make  further  survey  with  the  view  to  its  improvement. 
The  resalts  of  this  examination  were  transmitted  to  Congress  and 
printed  as  iJonse  Ex.  Doc.  62,  Fifty-first  Congress,  first  session.  (See 
altM)  Appendix  M  16.) 

Examinations  and  surveys  of  the  following  localities  were  made  by 
the  local  engineer  in  charge,  Captain  Bixby,  and  reported  by  him  as 
worthy  of  improvement,  and  the  results  were  transmitted  to  Congress 
and  printed  in  Ex.  Doc's*  of  t  he  Fifty-first  Congress,  first  session  : 

i.  FUhing  Creek^  North  Carolina^ — Printed  as  House  Ex,  Doc.  32. 
(See  also  Appendix  M  17.) 

2.  North  East  River  {Cape  Fear),  North  Carolina. — Printed  as  House 
£x.  Doc.  35.    (See  also  Appendix  M  18.) 

It  appearing  from  the  preliminary  examination  made  by  the  local  en- 
gineer that  Shallotte  River ^  North  CaroliTia^  is  worthy  of  improvement, 
and  the  public  necessity  therefor  being  apparent  from  the  facts  and 
^"^asons  reported,  which  .are  concurred  in  by  the  Chief  of  Engineers, 
Captain  Bixby  was  charged  "with  and  completed  its  survey,  the  results 
Jjf  which  were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc. 
78,  Fidy.first  Congress,  first  session.    (See  also  Api)endix  M  19.) 
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IMPROVEMENT  OF  LUMBER  RIVER,  NORTH  CAROLINA,  OF  WACCAMAW 
BIVER,  NORTH  CAROLINA  AND  SOUTH  CAROLINA,  AND  OP  RIVERS 
AND  HARBORS  ON  THE  COAST  OF  SOUTH  CAROLINA. 

Officer  in  charge,  Capt.  Frederic  V.  Abbot,  Corps  of  Engineers,  Lav- 
ing under  his  immediate  orders  since  September  9, 1SS9,  First  Lieat. 
E«  J.  Spencer,  Corps  of  Engineers ;  Division  Engineer,  Col.  William 
P.  Craighill,  Corps  of  Engineers. 

1.  Charleston  Harbor^  South  Carolina. — ^The  work  of  improvement  in 
progress  since  1878  comprises  two  jetties  composed  of  riprap  stone  rest- 
ing upon  a  foundation  mattress  of  logs  and  brush  with  a  mattress  heart- 
ing wherever  deemed  advantageous. 

The  two  jetties  spring  respectively  from  Sullivan's  and  Morris  islands, 
and  converge  on  curves  in  such  manner  as  to  cross  the  bar  on  parallel 
lines  about  2,900  feet  from  each  other.  The  object  of  the  work  is  to 
establish  and  maintain  a  channel  across  the  bar  of  not  less  than  21  feet 
navigable  depth  at  mean  low  water,  where  heretofore  the  available  low- 
water  depth  has  not  exceeded  12  feet. 

The  total  estimated  cost  for  jetties  up  to  low  water  is  $4,380,500 ;  for 
jetties  up  to  3  feet  above  mean  low  water,  $5,334,500. 

Work  on  the  jetties  has  continued  during  the  whole  year  under  the 
contract  of  Grant  &  Eagan,  21,353  tons  of  riprap  having  been  deposited 
on  the  outer  end  of  the  north  jetty,  and  34,012  tons  on  the  south  jetty 
outside  of  the  main  ship-channel. 

This  has  raised  the  outer  3,000  feet  of  the  north  jetty  practically  to 
mean  low-water  mark,  and  5,300  feet  of  the  south  jetty  to  the  same 
level  between  points  7,000  feet  and  12,300  feet  from  the  shore  end. 

Dredging,  under  the  contract  of  Byron  Clark  Howell,  began  on  Sep- 
tember 9, 1889,  and  continued  without  serious  intermission  till  May  12, 
1890,  when  the  plant  became  disabled.  A  new  dredge  was  supplied 
but  was  not  able  to  begin  the  work  till  after  the  end  of  this  fiscal  year. 

The  area  on  which  there  is  less  than  9  feet  has  been  largely  dimin- 
ished. The  area  of  less  than  12  feet  at  mean  low  water  has  been  de- 
creased 30  acres  during  the  year.  No  material  changes  in  the  condition 
of  the  jetties  are  reported  except  such  as  are  due  to  work  done  during 
the  year. 

Morris  Island  has  not  cut  away  at  all.  On  Sullivan's  Island  no 
marked  changes  have  occurred.  The  two  spur-jetties  built  in  1884  for 
the  protection  of  a  portion  of  the  shore  of  Mount  Pleasant,  are  in  good 
condition. 

Tbe  total  expenditures  have  been  $1,598,599.68. 

With  the  idea  of  making  work  more  rapid  and  satisfactory,  a  good 
moderate- sized  plant  has  been  purchased  by  the  United  States,  but 
this  was  done  so  late  in  the  fiscal  year  that  no  actual  work  has  been 
done  with  it. 

July  1, 1889,  amount  availalJle f76,618.44 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities outatanainf?  July  1,  1^ 124,837.73 

July  1,  1890,  outstanding  liabilities 19,712.21 

44,549.94 

July  1,  1890,  balance  available 32,068.50 

Amount  appropriated  by  act  of  September  19,  1890 370,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 402, 068. 50 

Amount  (estimated)  required  for  completion  of  existing  proect 2, 178,000.00 

SubmittcMi  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N 1.) 
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2.  lAmbtT  River,  North  Carolina. — The  river  is  obstracted  by  logs, 
snags,  8ti]inip89  overhanging  trees,  and  in  places  by  sand-bars.  It  is 
eroded  by  a  number  of  bridges  withoat  draws.  Its  present  commerce 
is  small. 

The  project  contemplates  the'removal  of  snags,  logs,  and  overhang- 
ing trees  on  98  miles  below  Lamberton,  at  an  estimated  cost  of  $35,000. 

The  river  and  harbor  act  of  Augnst  11, 1888,  appropriated  $5,000  for 
Lumber  River,  North  Carolina.  This  preclndes  the  removal  of  snags, 
etc,  on  that  portion  of  the  river  which  is  in  South  Carolina,  This 
portion  is  likewise  obstrncted  by  two  low  bridges  withoat  draws. 

No  work  hiis  been  done  daring  the  fiscal  year,  as  the  exclusive  right 

to  n<ivigate  and  improve  Lumber  River,  North  Corolina,  now  vests  in 

an  incorporated  company,  which  has  not  yet  made  a  satisfactory  transfer 

of  its  rights  to  the  United  States,  although  this  is  promised  free  of  cost. 

Several  transfer  papers  have  been  submitted,  bat  have  not  met  with 

the  approval  of  the  Department  of  Justice.    The  last  one,  made  ont  by 

an  officer  of  that  Department,  has  not  yet  been  received  back  signed. 
The  amount  expended  ap  to  the  close  of  the  fiscal  year  ending  June 

30, 1890,  was  $2,115.77. 

Jnlyl,  1869,  amonnt  ayailable $4,361.58 

July  1, 1890,  amount  tdxpended  daring  fiscal  year,  exolasive  of 

liabilities  outotauding  Joly  1, 1889 $1,467.35 

July  1, 1890,  oQtstADdiDg  liabilities 37.00 

1,504.35 

Jnly  1, 1890,  balance  available 2,867.23 

AmoQDt  appropriated  by  act  of  September  19,  1890 5,000.00 

AmooDt  available  for  fiscal  year  ending  Jnne  30, 1891 7, 857. 23 

C  AmooDt  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

<  Sabmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acto  of  1866  and  1867. 

(See  Appendix  N  2.) 

3.  Mingo  Creek^  South  Carolina, — ^This  stream  was  much  obstructed  by 
Bnagsand  overhanging  trees. 

The  project  provides  for  removing  obstructions  from  the  mouth  to 
Williflin'8  Landing  ib^  steam-boat  navigation,  and  abov^  for  pole-boat 
navigation.    The  estimated  cost  is  $17,000. 

'Daring  the  fiscal  year  ending  June  30, 1889,  the  creek  has  been  cleared 
^m  its  moath  upwards  a  distance  of  17  miles.  Its  commerce  amonnts 
to  about  $960,000.00. 

The  total  expenditures  to  June  30, 1890,  were  $3,931.72. 

Jnly  1, 1889,  amonnt  available $1,465.57 

Jnly  1, 1890,  amoont  expended  during  fiscal  year,  exclasive  of 

Habilities ontatanding  July  1,  1889 |397.29 

%  1, 1990,  ontatanding  liabilities 311.92 

709.21 

Jnly  1, 1890,  balance  available 756.36 

^AoQ&t  appropriated  by  act  of  September  19,  1890 5,000.00 

Amonnt  available  for  fiscal  year  ending  Jane  30,  1891 5, 756. 36 

iAmonot  (estimated)  reqnired  for  completion  of  existing  project 7, 000. 00 
Babmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
bsrbor  acts  of  1866  and  1867. 

(See  Appendix  N  3.) 
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4.  Clark  Creek,  South  Oaroltna.— The  creek  forms  the  soathern  mouth 
of  Lynch's  Biver.  Its  upper  end  was  entirely  choked  by  drift-wood  and 
fallen  trees. 

The  project  provides  for  closing  the  northern  month  of  Lynch's  Biver 
and  snagging  Olark  Creek.    The  estimated  cost  is  $7,500. 

The  river  and  harbor  act  of  Angus 1 11,  1888,  appropriated  $2,500  for 
this  creek,  this  being  the  first  appropriation.  As  much  work  has  been 
done  as  the  funds  allowed  during  the  fiscal  year  just  ended,  but  the  im- 
proved channel  has  not  as  yet  been  carried  entirely  through.  Ko  ben- 
efit can  result  fh>m  it  until  this  is  done. 

The  total  expenditures,  including  June  30, 1890,  have  been  $2,463.93. 

July  1,  1889,  amonnt  available $1,933.42 

July  1,  1890,  amoont  expended  during  fiscal  year,  exclasive  of 

liabllitiee  outstanding  July  1,  1889 , $1,896.35 

July  1,  1890,  outstanding  liabilities 6.00 

1,902.35 

July  1,  1890,  balance  available 30.07 

Amount  appropriated  by  act  of  September  19,1890 2,600.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 -  -      2, 530. 07 

Amount  (estimated)  required  for  completion  of  existing  project 2, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  N  4.) 

5.  Ashley  River^  South  Carolina. — Ashley  Biver  is  about  40  miles  in 
length  and  runs  in  a  generally  southeasterly  direction.  At  its  mouth 
the  city  of  Charleston  occupies  the  left  bank. 

The  plan  of  improvement  comprises  (1)  the  removal  of  a  shoal  at  a 
place  named  Accabee,  about  8  miles  above  the  city  of  Charleston, 
where,  <iccording  to  a  survey  made  in  1873,  there  was  then  only  9  feet 
of  water iit  low  tide,  and  (2)  the  removal  of  a  shoal  just  bel6w  the  Wando 
Phosphate  Works,  where  only  6  feet  of  water  was  found  at  low  tide.  It 
was  proposed  to  increase  the  draught  of  water  over  these  shoals  by 
dredging  to  a  depth  of  from  10  to  II  feet  at  mean  low  tide,  at  an  esti- 
mated cost  of  $5,000. 

Of  four  appropriations  made  for  this  work,  the  first  three,  aggregating 
$4,500,  were  expended  in  improving  the  river  at'  the  places  indicated, 
obtaining  low  water  depths  of  from  10  to  11  feet,  on  widths  of  from  100  to 
over  200  feet.  This  satisfactory  condition  of  the  river  has  continued 
during  the  past  fiscal  year,  for  which  reason  the  last  appropriation  of 
$1,000  made  by  act  approved  August  5, 1886,  was  held  in  reserve  until 
it  should  appear  expedient  or  necessary  to  expend  it.  It  is  reported 
that  the  value  of  its  commerce  has  increased  by  $155,000,  and  the  ton- 
nage by  20,000  tons. 

The  total  amount  expended,  including  June  30, 1890,  was  $4,654. 

July  1,  1889,  amount  available $1,005.09 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 159.09 

July  1,  1890,  balance  available 846.00 

(See  Appendix  N  5.) 

0.  Edisto  River.  South  Carolina, — The  Edisto  Eiver  is  formed  by  the 
junction  of  the  North  and  South  Forks,  which  unite  in  the  southern 
part  of  Orangeburgh  County.  The  South  Fork,  commonly  known  as 
the  South  Edisto,  is  the  main  river. 

The  obstructions  to  navigation  consist  of  numerous  bends,  logs,  snags, 
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ovo'*!)aDgiug  trees,  and  piles.  Also  of  shoals,  generally  of  sand,  bnt 
iu  Home  plaees  of  hard  clay  and  rock. 

The  plan  of  improvement  contemplates  the  establishment  of  a  chan- 
nel available  at  all  seasons  of  the  year,  for  rafts  and  flat-b6ats,  from 
the  sea,  260  miles,  to  Gnignard's  Landing. 

It  embraces  shutting  off  lateral  arms  of  the  river,  removing  shoals, 
snags,  logs,  piles,  and  other  obstructions.  The  cost  is  estimated  at 
$33,385. 

The  work  heretofore  done  comprises  the  removal  of  a  large  number 
of  snags,  logs,  overhanging  trees,  and  piles  in  the  reaches  within  180 
miles  of  the  mouth  of  the  river.  The  improvement  of  several  sucks, 
the  closure  of  incipient  cu^offs  and  outlets  and  trimming  the  banks. 
This  work  ha9  materially  benefited  navigation  by  shortening  the  time 
and  reducing  the  expense  of  trips. 

Work  was  resumed  in  October,  1889.  The  improvement  was  extended 
upstream  for  about  47  miles  above  the  point  at  which  previous  work 
had  stopped. 

The  total  expenditures  up  to  June  30, 1890,  were  $20,603.50. 

Joly  1,  1889,  amount  available 12,709.46 

Jaly  1,  1890,  amonnt  expended  doring  fiscal  year,  exclaHive  of 

liabilities  ontatanding  Jaly  1, 1889 (2,372.96 

Jnly  1,  1890,  outstanding  liabilities 2.Q0 

2, 374.96 

Jnly  1,  lb90,  balance  available 334.50 

Amonnt  appropriated  by  act  of  September  19,  1890 6,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 5,334.50 
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Amon ut  (estimated )  required  for  completion  of  existing  project 7, 385. 00 

Submitted  in  Compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18b7. 

(See  Appendix  N  6.) 

7.  Salkdhatchie  River^  South  Caroliva. — The  Salkahatchie  River  rises 
iu  Aiken  County,  South  Carolina,  and  Hows  into  the  Atlantic  Ocean. 
The  lower  part  of  the  river  is  known  as  the  Combahee.  Above  a  point 
named  Hickory  Hill  the  river  was  obstructed  at  numerous  places  by 
piles,  logs,  trees  and  sand-bars.  The  project  of  improvement  contem- 
plated the  removal  of  these  obstructions  for  the  pnrppse  of  establish- 
ing a  continuous  channel  suitable  for  rafts  and  flat  boats  from  a  point 
6  miles  above  Toby's  Bluff  down  to  Hickory  Hill.  The  cost  of  the  proj- 
ect was  estimated  at  $18,000.  The  work  done  comprises  thoroughly 
clearing  the  lower  li  miles  reach  of  the  Salkahatchie  Biver  between 
Hickory  Hill  and  the  Charleston  and  Savannah  Railroad  Bridge,  and  im- 
proving the  reaches  from  that  bridge  to  Broxton's  Bridge.  A  substan- 
tial improvement  of  the  river  is  reported. 

The  total  expenditures  to  June  80, 1890,  were  $12,754.85. 

Jnly  1,  18851,  amount  available $1,472.48 

Jnly  1,  1890,  amonnt  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1.  1889..... $1,2^.33 

Jnly  1,  1890,  ontetanding  liabilities 2.00 

1,229.33 

July  1,  1890,  balance  available 243, 15 

Amonut  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amoun  t  available  for  fiscal  year  ending  June  30,  1891 5>  243. 15 

(See  Appendix  N  7.) 
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8.  Little  Pee  Dee  Biver^  South  Carolina, — The  river  was  much  ob- 
structed by  snags  aud  overhanging  trees,  and  in  places  it  was  subdi- 
vided into  several  branches.  The  project  provides  for  removing  obstrnc- 
tions,  and  closing  unnecessary  branches.  Steam -boat  navigation  is 
provided  for  to  the  Lumber  liiver,  and  pole-boat  navigation  above  to 
Little  Hock.    The  estimated  cost  is  (50,000. 

During  the  past  fiscal  year  snags  were  removed  from  all  i>ointsof  the 
river  covered  by  the  project.    Its  commerce  amounts  to  about  $34,737. 

The  total  expenditures  to  June  30, 1800,  were  $4,582.78. 

Jaly  1,1889,  amount  available $1,554.85 

July  1, 1890,  amount  expended  during  fiscal  year,  ezolusiye  of 

liabilities  outstanding  July  1,1(^89 $1,127.63 

July  1,1890,  outstanding  liabilities , 409.82 

1, 237. 45 

July  1, 1890,  balance  available ' 307. 40 

Amount  appropriated  by  act  of  September  19, 1890 5, 000. 00 

»  — — —- — — 

Amount  available  for  fiscal  year  ending  June  30, 1891 ^ 5,307.40 
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Amount  (estimated)  required  for  completion  of  existing  projeot  .......     40, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N.  8.) 

9.  Oreat  Pee  Dee  River,  South  Carolina, — This  river  was  dangerously 
obstructed  l>y  snags  and  logs.  The  project  provides  for  a  thoroughly 
cleared  Ofoot  navigation  up  to  Smith's  Mills,  and  a  3^-foot  navigation 
to  Cheraw,  1 72  miles  above  the  mouth  at  all  stages  of  water.  At  ordi- 
nary stages  of  water  there  is  a  well-cleared  9-foot  channel  up  to  Smith's^ 
Mills,  aud  a  fairly'  cleared  3^-foot  channel  at  low  water  50  miles  further' 
or  at  high  water  to  Cheraw.  During  the  fiscal  year  ending  June  30, 
1890,  a  large  amount  of  snagginghas  been  done.  Substantial  improve- 
ment has  resulted.  The  total  expenditures  up  to  June  30,  1890,  were 
$63,841.79. 

July  1.1889,  amount  available $12,238.91 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 $9,680.70 

July  1,1890,  outstanding  liabilities 627.63 

9, 708. 33 

July  1,1890, balance  available 2,530.58 

Amount  appropriated  by  act  of  September  19, 1890 12, 500. 00 

Aiooaut  available  for  fiscal  year  ending  June  30, 1891 15, 030. 58 
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Amount  (estimated)  required  for  completion  of  existing  project  . .% 37, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  9.) 

10.  Saniee  River,  South  Carolina. — This  river  was  obstructed  at  all 
stages  of  water  by  sunken  logs,  snags,  and  floating  timbers.  Its  bar 
entrance  was  narrow,  crooked,  and  shifting,  with  only  about  4  feet  depth 
at  low  tide,  aud  so  situated  as  to  be  difficult  and  ex))ensive  to  improve. 
The  total  final  cost  of  this  work  was  estimated  in  1886,  as  (346,500,  of 
which  $251,300  was  for  Mosquito  Creek,  and  $75,200  for  the  Santee 
Kiver  proper. 

During  the  past  fiscal  year  the  contract  for  dredging  in  Mosquito 
Greek  was  completed,  as  well  as  the  work  on  a  second  drainage  ditch 
designed  to  prevent  the  entrance  of  ocean  water  into  the  canal. 
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Up  to  Jane  30, 1890,  $94,492.34  has  been  spent  upon  this  improve- 
ment in  opening  a  passage  at  least  30  feet  wide,  5  feet  deep  at  high 
water  from  Mosquito  Greek  to  Winyah  Bay,  and  in  making  necessary 
surveys  of  the  whole  improvemiBut,  in  building  a  draw-bridge  over  the 
creek  in  accordance  with  the  provisions  of  the  cession  of  the  right  of 
way,  and  in  replacing  rice  drainage  injured  by  digging  the  canal.  The 
effect  of  this  work  upon  the  rice  interests  in  the  neighborhood  has  been 
and  will  be  beneficial  rather  than  detrimental. 

July  1, 1889, amount  available |6,837.C3 

July  1, 1890,  amoDQt  expended  during  fiscal  year,  exclusiye  of 

liabilitiesontstandiug  July  1,1889..-^ 1,579.97 

July  1, 1890,out8tauding  liabilities 60.00 

$1,639.97 

July  l,lri90,  balance  avi^ilable .'i,  197. 06 

Amount  appropriated  by  act  of  September  19, 1890 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 35,197.66 


1 


Amount  ^timated)  required  for  coiupletion  of  existing  project S^16,750. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  10.) 

11.  Wateree  River^  South  Carolina, — This  river  had  a  low- water  depth 
of  from  3'fo  4  feet  from  its  month  in  the  Santee,  upward  68  miles^  to 
Camden,  its  practicable  limit  of  ste^m  navigation.  From  its  month  up- 
ward 14  miles  the  river  was. completely  blocked  at  all  stages  of  water 
by  sunken  logs,  stumps,  and  by  floating  obstructions,  and  at  moderate 
stages  by  the  bridges  of  the  South  Carolina,  and  Wilmington.  Colum- 
bia and  Augusta  Bailroads  without  draws.  This  54  miles  to  Camden, 
navigation  was  possible,  but  dangerons  except  during  high  water. 

The  original  project  proposed  to  secure  a  safe  and  unobstructed  4-foot 
navigation  over  this  entire  distance  at  all  stages  of  water. 

But  little  work  has  been  done  under  the  appropriation  of  August  11, 
1888,  as  the  South  Carolina  Railroad  was  very  slow  about  putting  in  a 
draw-Npan,  and  the  lam  prevented  any  work  until  this  had  been  ap- 
proved by  the  Secretary  of  War.  Up  to  June  30,  1890,  a  total  of 
$39,770.72  has  been  spent  upon  this  improvement,  giving  a  thoroughly 
cleared  4foot  navigation  at  all  stages  of  water  from  the  mouth  of  the 
river  11  miles  upward,  and  thence  a  fairly  well  cleared  4-foot  naviga- 
tion over  the  rest  of  the  river  57  miles  to  Camden. 

July  1,  1889,  amount  available $12,164.33 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontstandiug  July  1,  1889 $4,435.05 

Jnlyl,  1890,  outstanding  liabilities 583.00 

5, 018. 05 

July  1, 1890,  balance  available 7, 146.28 

iraount  approprial^  by  act  of  September  19,  1890 12, 500. 00 

Amount  avaUable  for  fiscal  year  ending  June  30, 1891 19, 646. 28 

(See  Appendix  N  11.) 

12.  Congaree  River^  South  Carolina, — This  river  had  a  low-water 
depth  of  from  3  to  4  feet  from  its  mouth  48  miles  upward  to  the  rail- 
road bridge  at  Colombia,  and  thence  a  1-foot  low- water  depth  2  miles 
farther  to  its  head,  the  navigation  of  the  lower  47  miles  from  the  mouth 
upward  to  Oranby  being  blocked  at  all  stages  of  water  by  the  South 
Ciirolina  Railroad  Bridgo,  without  a  draw,  and  by  sunken  logs,  snags, 
overhanging  trees,  and   the   navigation  of  the  upper  3  miles  above 
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Granby  being  prevented  by  a  Bwil't  current  and  numerous  rock-ledges 
and  bowlders. 

The  project  proposes  to  secure  a  thoroughly  cleared  channel  4  feet 
deep  at  all  stages  below  Granby  and  a  cleared  channel  100  feet  wide 
through  the  shoals  above. 

Work  began  in  February,  1890,  at  which  time  the  approval  of  the 
Secretary  of  War  was  obtained  for  the  draw-span  of  the  South  Caro- 
lina Railway  Bridge.  It  has  been  carried  on  over  the  whole  length  of 
the  rivier  between  Granby  and  its  month.  Much  good  has  resulted. 
Up  to  June  30, 1890,  a  total  of  $12,910.99  has  been  spent  on  this  im- 
provement, giving  a  thoroughly  well  cleared  navigation  of  70  feet  width 
and  4  feet  depth  at  low  water  over  the  entire  river  below  Granby. 

Jnly  1,1889,  amonDt  available |7,564  35 

July  1, 1890^  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontBtanding  July  1,1889 $5,475.34 

July  1,1890,  outstanding  liabilities 438.83 

. 5,91fl7 

July  1,1890, balance  available r     1,650.18 

Amount  appropriated  by  act  of  September  19, 1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 6, 650. 18 

— ~ 

Amount  (estimated)  required  for  completion  of  existing  project . . .  w 34, 500. 00 

Submitted  in  compliance  witb  requirements  of  secti<»n8  3  of  river  anld* 
harbor  acte  of  1866  and  1867. 

(See  Appendix  N  12.) 

13.  Wappoo  Cut,  South  Carolina. — WappooCut  is  a  narrow,  crooked, 
tidal  stream,  separating  James  Island  from  the  mainland  and  connect- 
ing Stouo  and  Ashley  rivers. 

The  project  comprises  securing  a  channel  (jO  feet  wide  and  6  fi^et  deep 
at  low  water,  training-walls  at  the  Stono  River  entrance,  revetting  the^ 
banks  of  Elliott's  Out  with  stone,  making  another  cut  through  the 
marsh,  constructing  three  more  closing  dams,  and  dredging  Ashley  River 
Bar.  Thereis  practically  a  continuous  Gfoot channel  through  from 
Ashley  to  Stono  River  at  low  water.  This  is  «arrow  in  some  places. 
The  total  amount  expended  to  June  30,  1890,  is  $31,354.00. 

July  1,  1889,  amount  available $1,650.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 4.00 

July  1,  1890,  balance  available 1,646.00 

Amount  appropriated  by  act  of  September  19,  1890 10, 0(H).  00 

Amount  available  for  fiscal  year  ending  June  30, 1891  11,646.00 


1 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  *2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  13.) 

14.  Waccamaw  River ^  North  Carolina  and  South  Carolina, — In  1880 
this  river  was  navigable  for  12foot  draught  boats,  at  all  stages  of  water, 
from  Georgetown,  26  miles  to  Bull  Creek,  and  at  high  water  6  miles 
further  to  Buck's  Lower  Mills  Thence  for  7-foot  draught  boats  at  high 
water  31  miles  further  to  Conway  ;  thence  it  possessed  an  obstructed 
channel  for  3foot  draught  boats,  at  ordinary  winter  water,  109  miles  to 
Keeves  Ferry,  the  present  head  of  steam  navigation ;  thence  an  ob- 
strncte<l  channel,  with  3  feet  depth  at  high  water,  42  miles  to  Lake  Wac- 
camaw. 
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The  commerce  of  this  river  is  estimated  to  have  been  about  $400,000 
per  year. 

The  projfKst  provides  for  a  channel  12  feet  deep  at  all  stages  of  water 
and  80  feet  bottom  width  from  the  month  of  the  river  to  Gonwayboro, 
thence  a  cleared  channel  to  Lake  Waccamaw.  Dnring  the  fiscal  year 
ending  June  30, 1890,  a  large  amount  of  snagging  has  been  done.  Much 
good  has  resulted.  Up  to  June  30,  1890,  $65,175.13  has  been  spent  on 
this  river,  giving  a  thoroughly  cleared  channel  with  100  feet  least  width, 
and  8.8  feet  least  depth  at  high  water,  7  feet  at  low  water,  as  far  as  Con- 
way, and  with  45  feet  width  and  3  feet  depth  72  miles  above  Conway. 

July  1,  m&J,  ainonnt  available $5,496. 42 

Joly  1,  lti90,  amonnt  expended  during  fiscal  year,  exclusive  of 

Uabilities outstanding  July  1,  1889 |5,211.55 

July  I,  1890,  outstandins;  liabilities 50.00 

5,261.55 

•  ■   ■■  ■ 

Joly  U1890,  balance  Available 174.87 

Amount  appropriated  "by  act  of  September  19,  1890. 12,500.00 

Amount  avsiilable  for  fiscal  year  ending  Juno  30,  1891 12, 674. 87 

JAmonot  (est  i mated)  required  for  completion  of  existing  project 60, 500. 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
barber  acts  of  1866  and  1867. 

(See  Appendix  N  14.) 

15.  Removing  sunken  vessels  or  craft  obstructing  navigation, — Daring 
the  past  fiscal  year  the  wreck  of  a  vessel,  name  unknown,  loaded  with 
gnDs  and  shot>  was  partially  removed  from  the  South  Channel  across 
Charleston,  S.  0.,  Bar.    Work  was  still  in  progress  at  the  end  of  fiscal 

year. 

(See  Appendix  N  15.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT   TO  COMPLY  WITH 
BEQUIBEMENTS  OF  BIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local  en- 
gineer that  the  following  localities  are  worthy  of  improvement,  and  the 
pnblic  necessity  therefor  being  apparent  from  the  facts  and  reasons  re- 
ported, which  are  concurred  in  by  the  Chief  of  Engineers,  Captain  Ab- 
bot was  charged  with  acd  completed  their  survey,  the  results  of  which 
vere  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the  Fifty- 
first  Congress,  first  session: 

1.  Beaufort  River  from  a  point  3  miles  south  of  the  toum  of  Beaufort 
through  to  Coosatc  River ^  with  view  to  its  improvement^  especially  at  Brick- 
yardy  South  Carolina. — Printed  as  House  Ex.  Doc.  42.  (See  also  Ap- 
pendix N  la) 

2.  Owendaw  a/nd  Wando  rivers  and  other  waters  and  water-routes  con- 
necHi^  BulVs  Bay  and  the  harbor  of  Charleston^  South  Carolina. — Printed 
as  House  Ex.  Doc.  82.    (See  also  Appendix  N  17.) 

nCPEOVBMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  GEOROIA,  AND 
OF  CUMBERLAND  SOUND,   OEORGIA  AND  FLORIDA. 

Officer  in  charge',  Lieut.  O.  M.  Carter,  Corps  of  Engineers,  with  Lieut. 
Thos.  H.  Rees,  Corps  of  Engineers,  under  his  immediate  orders  since 
October  12, 1889;  Division  Engineer,  Col.  William  P.  Craighill,  Corps 
of  Engineers. 
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1.  Savannah  Biver  and  Harbor j  Georgia. — The  plitn  according  to  which 
operatious  have  ap  to  the  present  time  been  carried  on  in  the  Savannah 
Harbor  and  Biver  was  adopted  in  1873^  and  modified  and  enlarged  in 
1879  and  again  in  1882.  It  contemplated  the  establishment  of  a  chan- 
nel from  Tybee  Boads  to  the  city  of  Savannah,  navigable  at  high  water 
for  vessels  of  22  feet  dranght,  and  the  widening  of  the  river  opposite 
the  city  to  600  feet,  of  uniform  depth  with  the  balance  of  the  channel. 
The  cost  was  originally  estimated  at  (482,000,  and  as  amended  and  en- 
larged at  $1,212,000. 

The  cost  of  obtaining  a  channel  26  feet  deep  at  mean  high  water  from 
the  city  to  the  sea  is  estimated  at  $3,500,000. 

In  1873,  prior  to  improvement,  the  channel  was  in  places  not  more 
than  9  feet  deep  at  mean  low  water, 'and  the  usual  high- water  draught  of 
vessels  was  not  more  than  14,5  feet. 

During  the  fiscal  year  just.closed  14,006.25  square  yards  of  log  and 
brush  mattresses,  3,574.31  cubic  yards  of  stone,  and  308.57  cubic  yards 
of  oyster  shells  have  been  used  in  the  oyster-bed  training- wall.  In  the 
Fig  Island  training- wall  495.78  cubic  yards  of  brush  fascines,  5  cubic 
yards  of  oyster  shells,  and  223.45  cubic  yards  of  stone  have  been  used, 
sgid  350  cubic  yards  of  stone  removed  and  handled. 

Between  the  ocean  steam-ship  wharves  and  upper  flats  crossing  31^51 
cubic  yards  of  material  have  been  dredged.  The  hydrographic  survey 
of  the  river  has  been  completed  and  a  report  thereon  submitted  together 
with  a  revised  project  for  the  improvement  of  the  harbor.  The  expend- 
itures during  the  year  amounted  to  $70,357.26. 

The  total  amount  expended  to  June  30, 1890,  including  all  outstand- 
ing liabilities,  is  $1,208,122.39,  and  has  resulted  in  securing  a  navigable 
channel  from  the  city  to  the  sea  with  a  least  mean  low- water  depth  13 
feet,  a  gain  of  4  feet  since  the  work  was  begun. 

The  gain  in  navigable  depth  is  somewhat  greater  than  here  shown, 
and  vessels  of  from  20  to  21  feet  draught  now  go  from  the  city  to  the 
sea  on  a  single  tide. 

The  estimated  reduction  in  freight  rates,  due  to  the  improvements 
already  executed,  is  25  per  cent.,  which  effects  an  annual  saving  in 
freights  alone  of  more  than  the  total  sum  of  nioney  expended  by  the 
United  States  upon  the  harbor  within  the  last  twenty-five  years.  * 

July  1,  1889,  amount  available $41,335.45 

July  If  1890.  amount  expended  during  fiscal  year,  exolusive 

of  liabilities  outstanding  July  l,l€g9 $37,300.40 

July  1,  1890,  outstanding  liabilities 157.44 

37, 457. 84 

July  1,  1890,  balance  available 3,877.61 

Amount  appropriated  by  act  of  September  19,  189J 350, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 353, 877. 61 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 3, 150, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  1.) 

2.  Savannah  River,  Georgia. — ^The  project  for  the  improvement  of  this 
river  was  adopted  in  1880,  the  object  being  to  secure  a  low-water 
steam-boat  channel  not  less  than  5  feet  in  depth  between  the  cities  of 
Augusta  and  Savannah,  Oa. 

The  cost  of  the  improvement  was  originally  estimated  at  $91,000,  and 
in  1887,  for  reasons  given  in  the  Annual  Report  of  that  year,  at 
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|17^(M)0.  Prior  to  the  improvement  navigation  was  much  impeded  by 
iof^,  siiagf),  pileR,  and  other  obstnictions.  The  depth  at  sammer  low 
water  over  some  of  the  shoals  did  not  exceed  2  or  3  feet 

A  sarvey  of  the  river  was  completed  Angust  6, 1889,  and  a  report 
thereon  has  been  submitted  together  with  a  revision  of  the  project  for 
the  improvement  of  the  river.  The  expenditures  during  the  year 
amounted  to  $16,379.70.  The  total  amount  expended  to  June  30, 1890, 
including  all  outstanding  liabilities,  is  $93,480.09,  and  has  resulted  in 
improviug  the  condition  of  the  shoals  near  Augusta,  and  in  removing 
the  most  dangerous  obstructions  to  navigation  throughout  the  whole 
extent  of  the  river,  no  accidents  to  steam-boats  having  occurred  since 
these  obstructions  were  removed. 

July  1, 1889,  amount  available $14,896.27 

July  1, 1800,  amouQt  expended  daring  fiscal  year,  exolosive  of  liabilities 
oatstanding  Jnly  1, 1889 14,876.36 

Jaly  1,1890,  balance  available 19,91 

Amount  appropriated  by  act  of  September  19,1890 25,000.00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1891 25, 019. 91 

iAmoant  (estimated)  required  for  completion  of  existing  project 307, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867.        « 

(See  Appendix  O  2.) 

3.  Savannah  Biver^  above  Augusta.  Georgia. — The  project  for  the  im- 
proTeinent  of  this  river  was  adopted  in  1879,  the  object  being  to  secure 
a  low- water  pole- boat  channel,  30  feet  in  width  and  3  feet  in  depth,  be- 
tween Augusta  and  Trotter's  Shoals,  64  miles  above.  The  cost  of  the 
improvement,  which  was  not  based  upon  accurate  surveys,  was  esti- 
mated at  $45,000. 

The  obstructibus  to  navigation  consisted  chiefly  of  rock  ledges  run- 
ning across  the  channel,  bowlders  of  various  sizes,  and  shoals  of  gravel, 
with  depths  at  low-water  stage  of  from  1  to  2  feet. 
No  work  has  been  done  upon  this  river  since  August,  1883. 
A  sarvey  of  the  river  was  made  in  October,  1889.    A  report  thereon 
was  submitted  January  31,  1800,  together  with  a  project  for  the  im- 
piOYement  of  the  river  below  Petersburgb,  with  a  view  to  obtaining  a 
channel  12  to  25  feet  in  width  for  boats  drawing  2  feet  of  water.    The 
cost  was  estimated  at  $33,000. 

The  expenditures  during  the  year  amounted  to  $653.02.  The  total 
amoQot  expended  to  June  30, 18i^0,  including  all  outstanding  liabilities, 
is  lc^,000,  and  has  resulted  in  improving  the  medium  stage  channel 
through  a  few  of  the  rock  ledges  and  in  removing  some  of  the  most 
dangerous  bowlders  obstructing  navigation.  No  £^ditional  commerce 
has  been  developed  upon  the  stream  by  the  work  done,  nor  have  freight 
rates  been  appreciably  reduced  by  that  cause. 

•'alyl,  1889,  amonnt  available ' 1653.02 

<^oly  1, 1890,  amount  expended  during  fiscal  year,  exclnBivo  of  liabilities 
OQtrtMiding  July  1,  le!89 653.02 

( Amonnt  (estimated)  required  for  completion  of  existing  project . . ; 33, 000. 00 

<  Sabmitied  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acts  of  1866  and  1867. 

(See  Appendix  O  3.) 

4.  Rowley  Marshy  Georgia. — The  project  for  the  improvement  of  this 
locality  was  adopted  in  1880  the  object  being  to  open  a  cut,  with  a  mini- 
mniu  bottom  width  of  48  feet,  and  a  mean  low- water  depth  of  7  feet^ 


-.-r^, 
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between  Dead  Man's  Hammock  Greek  on  the  north  and  Wassaw  Greek 
on  the  south.    The  oost  was  estimated  at  $38,720. 

The  natural  channel  is  extremely  crooked  and  difficult  to  navigate, 
and  at  the  shoalest  part  not  more  than  3.5  feet  deep  at  mean  low  water! 
No  work  was  done  dnring  the  last  fiscal  year.  The  expenditures  dar- 
ing the  year  amounted  to  $172.55* 

The  total  amount  expended  to  June  30, 1890,  including  all  outstand- 
ing liabilities,  is  $47,108.77,  including  $5,000  advanced  by  private  par- 
ties, and  has  resulted  in  the  completion  of  the  work,  securing  a  navi- 
gable channel  between  Wassaw  and  Ossabaw  sounds  with  a  low-water 
depth  of  not  less  than  5^feet. 

July  1, 1889,  amount  availifcble 172.55 

July  1, 1890,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 - 172.55 

(See  Appendix  O  4.) 

5.  Altamaha  RivcTj  Georgia. — ^The  present  project  for  the  improve- 
ment of  this  river  was  adopted  in  1880,  the  object  being  to  secure  a 
steam:boat  channel  80  feet  in  width  and  3  feet  in  depth  at  low-water 
stage  between  Darien,  G-a.,  and  the  junction  of  the  Oconee  and  Ocmul- 

fee  rivers.  The  cost  of  the  improvement  was  originally  estimated  at 
60,000,  and  in  1884  at  $75,000. 

Prior  to  improvement  navigation  wafs  much  impeded  by  logs,  snags, 
and  other  obstructions,  the  low-water  depth  at  some  points  not  exceed- 
ing 2  feet. 

During  the  fiscal  year  jast  closed  171  snags  and  logs  and  309  over- 
hanging trees  were  removed. 

A  survey  of  the  river  was  completed  in  October,  1889,  and  a  report 
thereon  has  been  submitted,  together  with  a  revision  of  the  project  for 
the  improvement  of  the  river.  The  estimated  cost  of  the  improvement 
is  $128,627.60. 

During  the  year  the  expenditures  amounted  to  t5j592.16. 

The  total  amount  expended  to  June  30,  1890,  including  all  outstand- 
ing liabilities,  is  $64,776.59,  and  has  resulted  in  removing  the  most  dan- 
gerous obstructions,  interruptions  to  steam-boat  navigation  having  oc- 
curred during  the  year  only  at  Beard's  Bluff  Bar. 

July  1,  1889,  amount  available $5,615.57 

July  1,  1890,  amount  expended  during  fiscal  year,  ezclueive  of  liabilities 
outstanding  July  1,  1889 5,592. 16 

July  1,1890,  balance  available 223.41 

Amount  appropriated  by  act  of  September  19, 1890 15,000.00 

Amount  available  tor  fiscal  year  ending  June  30,  1891 15, 223. 41 

i  Amount  (estimated)  required  for  completion  of  existing  project 113, 627. 50 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
i     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  5.) 

6.  Oconee  Biver^  Georgia, — The  present  project  for  the  improvement 
of  this  river  was  adopted  in  1878  and  revised  in  1880  and  again  in  1888, 
the  object  being  to  secure  a  low-water  channel  3  feet  in  depth  from 
Milledgeville  to  the  mouth  of  the  river.  The  cost  of  the  improvement 
was  originally  estimated  at  $10,500,  and  in  1888  at  $100,000. 

Prior  to  improvement  navigation  was  mnch  impeded  by  sand-bars, 
overhanging  trees,  snags,  and  sunken  logs.  On  some  shoals  there  were 
low-water  depths  of  not  more  than  2  feet.    Dnring  the  fiscal  year  just 
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dosed  948  logs  and  SDags  and  15,220  overhanging  trees  were  removed; 

511  trees  were  deadened,  apd  229  logs  were  cat  up  on  the  bank. 
A  survey  of  the  river  was  made-in  October,  1889,  and  a  report  thereon 

has  been  submitted,  together  with  a  revision  of  the  project  for  the  im- 
provement of  the  river. 

The  expenditares  daring  the  year  amounted  to  $10,524.84.  The  total 
amoant  expended  to  June  30, 1890,  including  all  outstanding  liabilities, 
is  $44,822.18,  and  has  resulted  in  so  improving  the  river  that  boats  now 
ran  at  a  stage  of  water  4  feet  lower  than  before  the  improvements  were 

•  began. 

Julyl,  1889,  amount  available $10,357.19 

July  1, 1890,  amonnt  expended  daring  fiiical  year,  exolnsite  of 

liabilities  outatauding  July  1,  1889. $10, 156. 01 

Jolv  1,  1890,  outot^nding  liabilitiee 23.36 

10,179.37 

Jaly  1,  1890,  balance  available 177.82 

Amonnt  appropriated  by  act  of  September  19,  1890 25,000.00 

AiDOant  avai lable  for  fiscal  year  ending  J une  30,  1891 25, 177. 82 

S  Amount  (estimated)  required  for  completion  of  existiog  project 146, 000. 00 
Sobmitted  in  compliance  witb  re<|uiremont«  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1H67. 

(See  Appendix  O  G.) 

7.  Ocmulgee  River ^  Georgia. — The  present  project  for  the  improvement 
of  this  river  was  adopteil  in  1876,  and  revised  in  1882,  and  again  in 
1886,  the  object  being  to  secure  a  low- water  channel  60  feet  in  width 
and  4  feet  in  depth  from  Macon  to  the  mouth  of  the  river.  The  cost  of 
improvement  was  originally  estimated  at  $56,240,  and  in  1886  at 
ttl2,480. 

Prior  to  improvement  navigation  was  much  impeded  by  rock  shoals. 
Band-bars,  overhanging  trees,  snags,  and  sunken  logs,  the  low-water 
depth  at  some  places  not  exceeding  2  feet. 

A  survey  of  the  river  was  made  in  October,  1889,  and  a  rei)ort  thereon 
has  been  submitted,  together  with  a  revision  of  the  project  for  the  im- 
provement of  the  river. 

During  the  fiscal  year  just  closed  1,829  snags  and  logs  and  7,683 
overhanging  trees  were  removed,  615  trees  were  deadened,  and  25  logs 
cut  op  on  the  river- bank.  The  expenditures  during  the  year  amounted 
to  )12,002.]3.  The  total  amount  expended  to  June  30,  1890,  including 
an  ontstanding  liabilities,  is  (79,390.73,  and  has  resulted  in  removing 
luaoy  dangerous  obstructions,  boats  now  being  able  to  run  without  acci- 
dent at  a  stage  of  water  some  3  feet  lower  than  before  the  improvo- 
tnents  were  l^gun. 

Joly  1, 1889,  anioant  available $11,518.  :J0 

'^al.T  1, 1890,  amoant  expended  during  fiscal  year,  exclasive  of 

liabilitiei!  outstanding  July  1,  1889 '.  $11, 273. 35 

July  1, 1890,  oataUnding  liabilities 135.68 

11,409.03 

%  1, 1890,  balance  available 109.27 

Aoumotappropriatetlby  act  of  September  19, 1890 30,000.00 

Aoioaot  available  for  fiscal  year  ending  June  30, 1891 30, 109. 27 

( Amoant  (estimateci)  required  for  completion  of  existing  project 180, 000. 00 

)  Snbmilted  in  compliance  with  reqairements  of  sections  2  of  river  and 
f    bitrbor  acts  of  1H66  and  1867. 

(See  Api>endix  O  7.) 
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8.  Brunswick  Harbor^  Georgia, — The  present  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1880  and  modified  and  enlarged  in 
1886,  the  object  being  to  secure  a  navigable  channel  not  less  than  15 
feet  deep  at  mean  low  water.  The  mean  rise  and  fall  of  tide  is  6.8  feet 
The  cost  of  the  project  of  1880  was  estimated  at  $73,187.50  and  as  en- 
larged in  1886  at  $190,000,  inclusive  of  appropriations  already  made. 

In  1880,  prior  to  improvement,  the  channel  was  not  more  than  9  feet 
deep  at  mean  low  water. 

During  the  fiscal  year  just  closed  29,096.27  cubic  yards  were  dredged 
from  the  channel,  and  3,714.36  cubic  yards  of  brush  fascines  and  619.48- 
cubic  yards  of  stone  placed  in  the  training- wall. 

The  expenditures  during  the  year  amountedto  $22,328.89.  The 
amount  expended  to  June  30, 1890,  including  all  outstanding  liabilities, 
is  $127,457.73,  and  has  resulted  in  securing  a  navigable  low- water  chan- 
nel not  less  than  15  feet  deep. 

July  1,  1889,  amount  available $15,793.26 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusiye  of  liabUities 
outstanding  July  1, 1889 15,750.99 

July  1,  1890,  balance  available 42.27 

Amount  appropriated  by  act  of  September  19, 1890 35,000.00 

Amount  available  for  fiscal  year  endinf^  June  30,  1891 35, 042. 27 

(See  Appendix  O  8.) 

9.  Jekyl  Creekj  Georgia. — The  present  project  for  the  improvement  of 
this  creek  was  adopted  in  1888,  the  object  being  to  obtain  a  navigable 
channel  through  the  creek  7  feet  deep  at  mean  low  water.  The  cost  of 
improvement  was  estimated  at  $38,500. 

Prior  to  improvement  the  low-water  depth  at  some  places  did  not  ex- 
ceed 3  feet,  with  a  mean  rise  and  fall  of  tide  of  7.1  feet. 

No  work  was  done  during  the  fiscal  year  just  closed.  The  expendi- 
ture during  the  year  amounted  to  $209.92.  The  amount  t'xpended  to 
Juno  30,  1890,  including  all  outstanding  liabilities,  is  $4,968.62,  and  has 
resulted  in  securing  a  navigable  channel  with  a  low-water  depth  of  not 
less  than  5  feet. 

It  is  proposed  during  the  coming  year  to  complete  the  dredging  and 
begin  work  on  the  training-wall  and  closing-dam. 

July  1, 1889,  amount  available $233.05 

July  1,  1H90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1869 201.67 

July  1,  1890,  balance  available 31.36 

Amount  appropriated  by  act  of  September  19,  1890 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 7,531.38 


\ 


Amount  (estimated)  required  for  completion  of  «exi8ting  project 26, 090. 00 

Submitted  in  compliance  with  ^quirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.  » 

(See  Appendix  O  9.) 

10.  Cumberland  Soundy  Georgia  and  Florida. — The  present  project  for 
the  improvement  of  the  entrance  to  this  sound  was  adopted  in  1879, 
the  object  being  to  secure  a  navigable  low- water  channel  across  the  bar 
from  20  to  21  feet  in  depth.  The  costof  improvement  was  estimated  at 
$2,071,023. 

Prior  to  improvement  the  low- water  depth  of  theentrance  varied  from 
11  to  12.5  feet,  with  a  meiin  rise  and  fall  of  tide  of  5.9  feet. 

During  the  fiscal  year  just  closed  there  were  placed  in  the  south  jetty 
18,060.62  cubic  yards  of  stone  and  817.93  cubic  yards  of  shells,  raising 
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it  to  the  level  of  mean  low  water  for  a  distance  of  about  880  feet  The 
expenditares  daring  the  year  amoanted  to  $79,006.48.  The  total 
amoant  expended  to  Jane  30,  1890,  iDcluding  all  outistanding  liabilities, 
iB  1479,550.28. 

Jnly  1, 18P9,  amount  available |66,383.76 

July  1, 1H90,  araonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
oalstauding  Ja]y  1,1889 65,9S4.04 

July  1»  1890,  balance  available ^. 449.72 

Amount  appropriated  by  aci  of  September  19, 1890 112,500.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 1 12, 949. 72 

I  Amount  (estimated)  required  for  completion  of  existing  project 1 ,  478, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  O  10.) 

EXAMINATIONS   AND  SURVEYS  FOB  IMPBOVEMENT   TO  COMPLY  WITH 
BBQUIBEMENTS  OF  BIVBR  AND  HABBOB  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are- worthy  of  improvemcDt,  and 
the  pablic  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Lieutenant 
Carter  was  charged  with  and  completed  their  survey,  the  results  of. 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty  first  Congress,  first  session. 

1.  Oconee  River^  Oeorgia, — Printed  as  House  Ex.  Doc.  211.    (See 
also  Appendix  O  11.) 

2.  Octnulgee  Eiver^  Geor^^ta.— Printed  as  House  Ex.  Doc.  216.  (See 
also  Appendix  O  12.) 

3.  Savannah  River  above  Augusta  and  between  Augusta  and  Anderson- 
viUe.— Printed  as  House  Ex.  Doc.  213.    (See  also  Appendix  O  13.) 

IXPKOYEMENT  OP  CBBTAIN  BIYEBS  AND  HABBOBS  IN  THE  STATE  OP 

FLOBIDA. 

Officer  in  charge,  Capt.  William  M.  Black,  Corps  of  Engineers,  with 
Lient  D.  Du  B.  Gkiillard,  Corps  of  Engineers,  under  his  immediate 
orders;  Division  Engineer,  Col.  William  P.  Craighill,  Corps  of  En- 
giueers. 

1.  8L  John^s  Ricer^  Florida, — Operations  for  the  improvement  of  this 
river  have  been  carried  on  in  conformity  with  a  project  submitted  in 
1879  by  the  late  General  Gillmore,  Colonel  Corps  of  Engineers.    The 
plan  contemplates  the  formation  of  acontinuons  channel  15  feet  deep  at 
|DeaD  low  water  from  Jacksonville  to  the  ocean.    The  points  where  work 
18  reqaired  are  in  a  reach  near  Dame's  Point,  12  miles  from  the  mouth, 
and  on  the  bar  at  the  month.    Near  Dame's  Point  the  mean  low- water 
depth  varies  from  12  to  13  feet,  with  a  tidal  range  of  1  to  2  feet.    The 
bar  at  the  mouth  is  formed  of  sand.    Before  work  began  the  mean  low- 
water  channel  depth  across  it  varied  from  5  to  7  feet,  with  a  tidal  range 
of  G  feet    The  channel  across  the  bar  shifted  continually  north  and 
«outh  through  a  mile  range.    The  work  was  divided  in  two  parts:  (1) 
tbf^  formation  of  a  channel  across  the  bar  at  the  mouth,  by  the  concen- 
tration and  direction  of  the  tidal  currents  by  two  jetties,  to  start  from 
the  opposite  shores  of  the  entrance,  and  to  converge  until,  on  the  bar, 
their  outer  ends  should  be  approximately  parallel  and  1,600  feet  apart ; 
and  (2)  the  improvement  of  the  Dame's  Point  Beach. 
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As  the  improvement  at  the  mouth  was  at  tir^t  most  urgently  required, 
the  five  appropriations  up  to  that  of  188G,  inclusive,  aggregating  $675,- 
000,  were  made  for  improving  ''  the  channel  pver  the  bar  at  the  mouth,^^ 
under  the  estimate  for  that  partof  the  total  project.  Since  1887  the  depth 
on  the  bar  has  been  greater  than  that  in  the  Dame's  Point  Beach,  and 
the  interests  of  cominerce  have  demanded  that  work  at  the  latter  point 
should  be  started.  Accordingly,  the  appropriation  in  the  act  of  August 
11, 1888,  was  made  for  improving  the  river  ^'  from  Jacksonville  to  the 
ocean,  including  the  channel  over  the  bar  at  the  mouth,"  under  the  es- 
timate for  the  entire  project. 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  $751,199.01  had 
been  expended.  The  south  jetty  had  a  total  length  of  6,667  feet  of 
which  4,100  feet  from  the  shore  out  w^irS  built  to  the  level  of  mean  low 
water.  The  crest  of  the  remainder  was  about  6  feet  below  the  level 
of  mean  low  water.  The  total  length  of  the  north  jetty  was  8,042.3 
feet.  Of  this  553  feet,  from  the  shore  end  out,  was  built  to  the  full 
height  and  capped.  For  6,144  feet  more  it  had  a  crest  varying  in  width 
from  12  to  20  feet  at  the  level  of  mean  low  water.  The  crest  of  the 
remainder  was  from  3  to  10  feet  below  mean  low-water  level.  During 
the  past  fiscal  year,  the  jetty  construction  was  continu^'d  under  the  con- 
tract until  November,  when  the  sum  allotted  for  this  portion  of  the 
work  was  exhausted.  The  work  of  the  survey  of  the  Damons  Point 
Reach  was  plotted.  The  shore  extension  of  the  south  jetty  was  built, 
and  the  inner  end  of  the  jetty  was  raised  to  the  full  height.  This  last 
work  was  done  by  hired  labor  with  materials  purchased  by  contract  or 
in  open  market,  as  was  most  economical  and  advantageous.  The  total 
length  of  the  south  jetty  is  7,147  feet.  Of  this  1,740  feet  from  the  shore 
end  out  is  at  thefull  height.  Two  thousand  seven  hundred  and  forty  feet 
further  has  its  crest  at  the  level  of  mean  low  water,  and  the  crest  of  the 
remainder  is  from  1  to  5 feet  below  that  level.  The  north  jetty  is  9,048 
feet  long.  Its  inner  end  for  553  feet  is  at  the  full  height  and  capped. 
For  6,404  feet  further  its  crest  is  at  the  level  of  mean  low  water.  For 
the  remaining  distance  the  crest  is  at  a  level  of  from  1  to  6  feet  below 
mean  low  water.  The  condition  of  the  jetties  is  stable.  After  about 
six  months' immersion  the  stones  are  covered  with  a  growth  of  shell- 
fish which  soon  bonds  them  together.  Owing  to  their  exposed  position 
the  jetties  can  not  be  built  of  ordinary  light  riprap  above  the  level  of 
mean  low  water. 

The  work  of  the  jetties  during  the  past  fiscal  year  on  the  shoal  be- 
tween them  has  been  very  marked.  The  north  jetty  channel,  which  oc- 
cupies a  position  favorable  for  permanence,  has  widened  and  extruded 
seaward.  The  shoal  known  as  Ward's  Bank,  which  obstructed  the 
mouth  of  the  jetties,  has  been  diminished  in  area,  lowered,  and  pushed 
to  the  south  and  out.  The  extension  of  the  north  channel,  however, 
necessarily  has  been  attended  by  a  diminution  of  the  width  of  the  south 
channel,  the  present  ship-channel. 

July  1,  1889,  amount  aviiilabl© |41,259.06 

July  1,  1890,  amount  expended  during  tiscal  year,  exclusive  of 

liabUitiesoutetanding  July  1.  1889 $J8, 164.57 

July  1,  1890,  outstandinR  liabilities 1,159.76 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30,  1890 1, 733. 34 

; 21,057.67 

- 

July  1,  1890,  balance  available 20.201.41 

Amount  appropriated  by  act  of  September  19,  1890 170, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 190,201.41 
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I  Amount  (eaiimated)  reqaired  for  cumpletiou  of  exMtiug  project $470, 000. 00 

<  Sobraittod  in  compliaDce  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  ld66  and  1&67. 

(See  Appendix  P  1.) 

2.  YoltiHa  Bar,  Florida, — ^Volusia  Bar  is  situated  at  tbe  head  of  Lake 
Oeorge,  and  is  formed  by  materials  brought  dowD  by  the  St.  John's 
River  and  deposited  at  the  point  where  the  current  of  the  narrow  river 
loses  its  velocity  as  the  bed  widens  to  form  the  lake.  The  usual  depth 
on  the  bar,  before  operations  began,  was  from  3^  to  4^  feet,  with  a  very 
crooked  channel.  At  times  this  depth  was  diminished  so  much  as  to 
stop  navigation  entirely. 

The  adopted  plan  of  improvement  was  to  contract  the  waters  on  the 
bar  by  the  construction  of  two  converging  jetties  formed  of  brush  and 
stone,  with  a  view  to  causing  a  scour  to  the  depth  of  6  feet.  Should 
tbe  depth  caused  by  the  jetties  not  be  sufficient,  recourse  was  to  be 
had  to  dredging.  Between  the  jetties  on  the  bar,  lines  of  guide  piles 
were  placed  to  keep  vessels  off  the  jetties,  and  to  define  the  channel 
clearly. 

In  1887  it  was  decided  to  limit  the  channel  depth  sought  to  the  5  feet 
then  obtained,  on  aocoant  of  the  evident  shoaling  in  the  lake  beyond 
the  jetties,  and  because  that  depth  was  sufficient  for  the  requirements 
of  the  existing  river  commerce. 

Up  to  June  30, 1889,  $24,795.50  had  been  expended,  including  liabilities 
then  outstanding.  The  jetties  had  been  built  to  their  full  length  and 
to  a  height  sufficient  to  produce  the  desired  effect;  two  lines  of  tirmly 
set  fender-piles  defined  the  jetty  channel  on  the  orest  of  the  bar,  and  a 
straight  channel  with  a  minimum  mean  low- water  depth  of  5  feet  had 
been  obtained.  In  the  spring  of  1890  the  crests  of  both  jetties  were 
foand  to  have  been  lowered  slightly,  and  several  gaps  had  been  made 
tbroQgh  them  to  a  depth  of  4  feet  in  one  place.  One  hundred  cubic  yards 
of  rock  were  placed  on  the  jetties  filling  the  lowest  places. 

In  December,  1889,  one  of  the  river  steamers  broke  out  one  of  the 
ps^els  of  the  west^  pile  fender-line.  This  has  not  been  repaired.  The 
5-foot  channel  across  the  bar  has  been  maintained. 

Jaly  1,1889,  amount  available $704.50 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabrnties  outstanding  July  1, 1889 $659.02 

July  1, 1890,  outstanding  liabilities 27.25 

686.27 

%  1, 1890,  balance  available 18.23 

Amount  appropriated  by  actof  September  19, 1890 500.00 

Afflonot  available  for  fiscal  year  ending  June  30, 1891 518. 23 

( Affloont  (estimated)  required  annually  for  maintenance  of  work 500.  (K) 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    hsrbor  acts  of  1866  and  1867. 

(See  Appendix  P  2.) 

3.  Harbor  at  Saint  Augustine^  Florida, — In  compliance  with  the  re- 
QQirements  of  the  river  and  harbor  act  of  August  5, 1886^  an  examination 
^  survey  were  made  of  ^'  St.  Augustine  for  a  deep-sea  channel  on  the 
outer  bar,"  and  the  report  of  the  results  thereof  was  transmitted  to 
Congress  January  11,  1888,  and  printed  in  House  Ex.  Doc.  No.  87, 
Fiftieth  Congress,  first  session. 

The  project  proposed  for  the  improvement  of  the  entrance  is  to  con- 
centrate the  flow  over  the  bar,  and  thus  increase  the  scour  by  the  con- 
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striiction  of  solid  con  verging  jetties,  etc.,  at  an  estimated  cost  of 
$1,467,888. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $35,000 
for  improving  the  harbor,  but  directed  that  the  subject  be  referred  to 
a  Board  of  Engineers,  whose  report  was  to  be  laid  before  Congress  at 
its  next  session,  together  with  the  views  of  the  Secretary  of  War  and 
of  the  Chief  of  Engineers  thereon.  The  report  called  for  was  duly  sub- 
mitted and  is  printed  in  House  Ex.  Doc.  No.  138,  Fiftieth  Congress, 
second  session.  The  Board  ^<  is  of  the  opinion  that  the  plan  is  well 
considered  and  promises  success  should  funds  be  supplied  with  suffi- 
cient liberality  to  permit  the  work  to  be  carried  rapidly  to  completion." 
The  Board  did  not  recommend  the  immediate  prosecution  of  this  work, 
but  recommended  that  the  appropriation  of  $35,000  be  applied  toward 
stopping  the  erosion  of  the  shores  at  the  entrance  to  the  harbor. 

The  approved  project  submitted  in  accordance  with  this  recommen- 
dation provided  for  the  construction  of  spur-jetties  or  groins  of  concrete 
and  riprap  on  brush  foundation  mattresses,  with  suitable  wing-walls  of^ 
riprap.  Work  under  the  project  was  begun  in  October^  1889,  and  was 
discontinued  June  30,  1890.  Three  groins  were  built,  one  341  feet  long 
on  Anastasia  Island  near  the  light-house;  one  548.87  feet  long  on  the 
east  side  of  the  north  point,  2,000  feet  from  the  point,  and  one  405  feet 
long  directly  on  the  point.  They  have  all  been  successful  in  their 
operation  and  have  built  out  the  shore-lines  in  their  vicinity.  To  com- 
plete the  protection  the  engineer  officer  in  charge  states  that  the  main 
groin  on  the  north  point  should  be  extended,  and  two  new  groins  built, 
one  between  the  two  on  the  north  point  and  one  on  Anastasia  Island,  im- 
mediately opposite  the  point,  with  such  intermediate  lighter  works  as 
may  be  required. 

July  1,  1889,  amount  avaUable |34,371.(/7 

July  1,  1890,  amount  expended  during  fiscal  year,  ezclusive  of 

liabilitiesoutotandingJuly  1,  1889 $3^2,688.93 

July  1,  1890,  outstanding  liabilities 541.47 

33,230.40 

Julyl,  1890,  balance  available 1,140.67 

Amount  appropriated  by  act  of  September  19, 1890 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 21, 140. 67 


i 


Amount  (estimated )  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  3.) 

4.  Northwest  entrance^  Key  West  Harbor^  Florida. — A  bar  having  a 
channel  depth  of  10.5  feet  obstructs  the  northern  entrance  to  this  har- 
bor. During  storms  the  available  depth  is  so  much,  reduced  that  vessels 
bound  to  and  from  Gulf  ports  can  not  use  it,  but  are  compelled  to  make 
a  detour  of  about  100  miles  by  Dry  Tortugas  to  enter  or  leave  the  Gulf. 

An  examination  of  the  entrance,  with  a  view  to  its  improvement,  was 
made  in  1867  and  again  in  1881.  In  1882,  Congress  made  an  appropri- 
ation of  925,000  for  dredging  a  channel  300  feet  wide  and  17  feet  deep 
across  the  bar.  As  was  anticipated,  the  improvement  was  only  tem- 
l)orary. 

In  act  approved  August  5, 1886,  $2,500  was  appropriate;]!  for  a  new 
examination  and  survey  of  the  bar.  This  was  made  in  December,  1886, 
and  January,  1887.  The  bar  was  found  to  be  formed  and  maintained 
by  interfering  tidal  currents.   The  project  for  its  improvement  comprised 
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the  coustiaction  of  one  or  more  training- walls^  with  dredging,  if  neces* 
sary. 

In  the  act  of  Augast  11. 1888,  Congress  appropriated  $25,000  for  this 
work,  with  the  proviso  that  the  Secretary  of  War  should  appoint  a 
Board  of  three  engineer  ofBcers,  who  shoald  consider  the  sabject  and 
report  on  the  advisability  of  continuing  the  work  under  the  above  proj- 
ect, and  that  he  should  submit  the  report,  together  with  the. views  of  him- 
self and  the  Secretary  of  War  thereon,  to  CJongreas  at  its  next  session. 

A  report  was  submitted  and  is  printed  in  House  Ex.  Doc.  No.  145, 
Fiftieth  Congress,  second  session.  The  opinion  of  the  Board  is  that 
the  work  is  one  of  national  importance  which  it  is  expedient  to  under- 
take, and  that  the  general  method  proposed  promises  success  at  a  cost 
within  reasonable  limits,  but  that  owing  to  the  difficulty  of  the  problem 
and  the  small  sum  which  had  been  appropriated  for  its  investigation, 
the  data  available  were  insufficient  for  fixing  the  details  of  the  project. 
The  engineer  officer  in  charge  was  directed  to  obtain  the  additional  in- 
formation desired.  The  necessary  field  work  was  done  in  April,  May, 
5une,  and  a  part  of  September. 

The  Board  submitted  a  final  report  on  November  2, 1889.  This  was 
forwarded  to  Congress  on  December  3. 

The  immediate  construction  of  a  single  jetty  on  the  east  side  of  the 
channel  was  recommended.  It  was  fhrther  stated  that  <^  either  tlie 
project  should  not  be  undertaken  or  $500,000  should  be  provided  from 
the  start." 

July  1, 1889,  amoant  available $19,028.32 

Jaly  1,  1890,  amoant  expended  daring  fiscal  year,  ezolusiye  of  liabilities 
OQtstanding  July  1, 1889 1,336. 


July  1,1890,  balance  available..  1 17, 091. 03 

Amount  appropriated  by  act  of  September  19,  1890 40, 000. 00 

Amoniit  available  for  fiscal  year  endi ng  Jnne  30, 1891 57, 091 .  G3 

J  Amount  (estimated)  required  for  completion  of  existing  project 460, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  lb66  and  1867. 

(See  Appendix  P  4.) 

5.  CaJooMohatchee  River j  Florida, — Before  improvement  the  lower  part 
of  the  river  was  so  obstructed  by  oyster  bars  that  the  available  chan- 
nel depth  was  only  5i  feet.  About  17  miles  above  the  month  the  river 
loses  the  characteristics  of  an  estuary,  and  there  are  numerous  islands 
and  a  broad  shoal. 

The  project  adopted  in  1882  called  for  the  formation,  by  dredging,  of 
a  channel  100  feet  wide  and  7  feet  deep,  from  the  bay  to  Fort  Myers,  a 
distance  of  17  miles.  In  1886  this  project  was  modified  so  as  to  include 
the  improvement  of  the  upper  river  as  far  as  Fort  Thompson  by  removal 
of  snags  and  overhanging  trees. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $14,761.18  had 
been  expended  under  these  projects.  A  channel  of  the  required  width 
and  having  a  least  depth  of  6  feet  had  been  formed  below  Fort  Myers ; 
one  of  the  worst  reaches  of  the  river,  extending  4^  miles  above  Fort 
Denaud,  had  been  cleared  of  snags  and  overhanging  trees,  and  a  survey 
of  the  river  had  been  made. 

Operations  during  the  past  fiscal  year  consisted  in  dredging  a  cut  35 
feet  wide  and  5  feet  deep  through  the  shoals  at  the  Beautiful  Islands; 
in  removing  all  of  the  worst  obstructions  as  far  as  Fort  Thompson,  and 
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Id  begiDDing  the  construction  of  a  training- wall  at  Beautiful  Island 
Shoals. 

The  river  is  now  navigable  as  far  as  Fort  Thompson.  With  the  money 
now  available  the  training- wall  at  Beantiful  Island  will  be  completed 
and  the  dredged  cut  widened.  After  the  project  is  ioompleted,  a  small 
expenditure  will  be  required  annually  to  keep  the  river  clear. 

July  1, 1889,  amount  available |9,238.82 

July  1,  1890,  amount  expended  during  fiscal  year,  ezolnsive  of 

liabiUties  outstanding  July  1,  1889 $5,393.35 

July  1,  1890,  outstanding  liabilities 1,195.54 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 1,082.00 

7, 670. 87 

July  1, 1890,  balance  available 1,567.93 

Amount  appropriated  by  act  of  September  19,  1890 3, 600. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5,167.93 

(See  Appendix  P  6.) 

6,  Pease  Rivery  Florida. — This  river  rises  about  the  center  of  Polk 
County,  Florida,  and  flows  southwest  into  Charlotte  Harbor.  For  the 
last  10  miles  of  its  course  it  has  the  characteristics  of  an  estuary.  The 
rSst  of  the  stream  flows  through  a  heavily  wooded  and  sparsely  popu- 
lated country,  and  is  much  obstructed  by  fallen  trees,  snags,  rocks,  and 
bars.  It  is  subject  to  great  changes  of  level.  During  the  low-water 
season  not  more  than  14  inches  to  24  inches  of  water  can  be  relied  on. 
Vessels  drawing  10  feet  of  water  can  enter  the  mouth.  Five  feet  can 
be  carried  to  Cleveland,  7  miles  from  the  mouth. 

The  project  for  its  improvement,  adopted  in  188 J,  is  to  improve  it  for 
high- water  navigation  by  the  removal  from  the  channel  of  snags,  over- 
hanging trees,  and  loose  rocks  between  Fort  Meade  and  the  n^outh,  a 
distance  by  river -of  about  100  miles. 

Up  to  June  30, 1889,  $12,969.75  have  been  expended  on  this  river. 
The  only  practical  benefit  from  this  expenditure  is  in  a  survey  and  map 
of  the  river;  Snagging  operations  have  been  discontinued  for  several 
years  owing  to  a  lack  of  funds,  and  the  channel  opened  has  become 
entirely  choked.  Navigation  of  the  upper  river  is  now  practically  im- 
possible. Owing  to  a  lack  of  funds  there  were  no  operations  during  the 
past  fiscal  year. 

The  commercial  importance  of  the  river  has  been  greatly  increased 
by  the  discovery  of  large  beds  of  phosphate  along  the  stream  which  are 
now  being  mined.  Shipments  are  now  made  by  rail  to  PuntaGorda 
and  thence  by  steamer. 

July  1, 1889,  amount  available $30.25 

July  1, 1890>  amount  expended  dnrinfj^  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,1889 |11.75 

July  1,1890, outstanding  liabilities 18.50 

30.25 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Submitted  in  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  6.) 

7.  Manatee  River^  Florida. — The  portion  of  the  Manatee  Biver  under 
improvement  is  the  lowest  reach,  between  Bocky  Bluff  and  the  mouth, 
a  distance  of  about  12  miles.  This  has  a  mid  channel  depth  of  from  7 
to  20  feet.  The  general  width  is  about  three- fourths  of  a  mile.  At  the 
mouth  is  a  long  shoal  with  a  minimum  depth  of  8^  feet.    Between  Pal- 
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metto  and  Manatee,  about  6  miles  from  the  mouth,  is  another  bar  cov- 
ered by  from  3  to  5  feet  of  water. 

The  river  was  examined  in  1881.  The  project  adopted  had  for  its  ob- 
ject to  form  a  channel  100  feet  t^ide  and  13  feet  deep  at  mean  low  water 
from  Tampa  Bay  to  McNeil's  Point  (Palma  Sola).  Owing  to  the  changed 
commercial  conditions  since  the  adoption  of  the  project  brought  about 
by  the  extension  of  the  railroad  to  Tampa  the  transfer  to  Tampa  of  the 
principal  gulf  steam-ship  lines,  and  the  service  of  the  smaller  towns 
around  Tampa  Bay  by  coasting  steamers  from  Tampa,  the  project  was 
modified  in  1886  to  provide  for  the  passage  of  these  lighter-draught  ves- 
sels to  all  of  the  towns  of  the  lower  river  by  the  removal  of  the  bar  above 
Palmetto. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  $22,684  had 
been  expended,  of  which  (12,000  had  been  used  in  1883-'84  under  the 
original  project  in  making  a  cut  12^  feet  deep  across  the  bar  at  the 
mouth,  and  the  remainder  in  1887-'88  in  a  survey  of  the  river  as  far  as 
the  head  of  navigation  at  Mitchellville,  12  miles  above  Kocky  Bluff,  the 
head  of  the  lower  river,  and  24  miles  from  the  mouth,  and  in  dredging 
a  channel  8  feet  deep  through  the  bulkhead  between  Palmetto  and  Man- 
atee. At  that  date  the  dredged  cut  at  the  mouth  had  become  obliter- 
ated by  the  action  of  the  tidal  currents  of  Tampa  Bay  which  sweep  di- 
rectly across  it.  The  cut  between  Manatee  and  Palmetto  had  shoaled 
but  very  slightly. 

In  October,  November,  and  December,  1889,  the  cut  between  Pal- 
metto and  Braideutown  was  widened  40  feet  and  the  shoals  which  had 
formed  in  the  original  cut  removed.  When  work  was  completed  the 
channol  at  the  cut  was  105  feet  wide  at  its  narrowest  point  and  between 
8  and  9  feet  deep.  In  the  remaining  portions  of  the  river  the  conditions 
were  unchanged. 

July  I,  1889,  amount  available $816.21 

July  1,  1890,  ainonnt  expended  during  iiHcal  year,  exclusive  of 

liabilities  outatauding  July  1,  1889 $602.68 

July  1,  1890,  outstanding  liabilities 21.66 

624.34 

July  I,  189U,  balance  available... 191.87 

Amount  appropriated  by  act  of  September  19,  1890 « 6,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 6, 191. 87 

(  Amount  (estimated)  required  for  completion  of  existing  project 39, 000. 00 

<  Sulimitted  In  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  186()  and  1867. 

(See  Appendix  P  7.) 

8.  Tampa  Bay^  Florida. — ^The  harbor  at  Tampa,  at  the  head  of  one 
arm  of  this  bay,  was  separated  from  deep  water  by  a  flat  2  miles  wide. 
Through  this  was  a  narrow  channel  with  an  average  available  depth  of 
about  5  feet,  formed  by  the  waters  of  Hillsborough  River. 

The  original  project  was  adopted  in  1879,  and  has  for  its  object  the 
formation  of  a  9-foot  channel  from  the  9  foot  curve  in  the  bay  to  the 
wharves  at  Tampa,  in  Hillsborough  Eiver,  150  feet  wide  in  the  bay  and 
200  feet  wide  in  the  river,  at  an  estimated  cost  of  $97,000. 

Up  to  June  30,  1888,  $69,068.54  had  been  expended.  The  work  con- 
sisted entirely  of  dredging  and  rock  excavation,  and  extended  over  a 
distance  of  8,200  feet,  making  a  cut  varying  in  width  from  200  feet  in 
the  river  to  GO  feet  in  the  bay.  On  June  30, 1887,  it  had  a  depth  along 
its  center  line  of  from  8.3  to  9  feet.  The  depth  on  the  flats  beyond  the 
outer  extremity  of  the  cut  is  7  feet.    In  1888  the  project  was  modift^« 
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Port  Tampa,  9^  miles  from  Tampa  od  Old  Tamp&  Bay  had  become  the 
deep-water  port  of  Tampa.  The  modified  project  is  to  form  and  main- 
tain a  channel  8  feet  deep  in  Hillsboroagh  Bay  and  Hillsborough  Biver 
to  the  city  of  Tampa,  and  a  channel  20  feet  deep  and  200  feet  wide  from 
the  outer  bar  to  Port  Tampa.  In  the  act  of  August  11,  1888,  $25,000 
was  appropriated  for  work  under  this  project.  Owing  to  various  un- 
avoidable delays  the  contract  fbr  the  work  was  not  made  until  March 
29, 1889.  Work  was  begun  June  29.  The  piant  proved  inadequate  and 
it  was  removed.  The  time  for  the  completion  of  the  work  was  then 
extended  until  May  5, 1890.  Work  was  recommenced  early  in  Febru- 
ary, but  the  plant  was  badly  out  of  repair  and  on  May  5  only  14,688 
cubic  yards  had  been  removed  out  of  the  total  estimated  volume  of 
72,000  cubic  yards.  The  contract  has  not  yet  been  annulled  and  the 
contractor  promises  to  recommence  work  at  or  before  the  end  of  July, 
1890,  with  a  new  and  powerful  plant. 

July  I,  ltf89,amouDt  available $2,372.97 

Jrily  1, 1890,  amoant  expeDded  during  fiscal  year,  exclnaiye  of 

liabilities  oatstaudiDg  July  1,  1889 $1,235.60 

July  1,  1890,  outstanding  liabilities 10.10 

1,245.90 

July  1,  1890,  balance  available 1,027.07 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 26, 027. 07 


1 


Amount  (estimated)  required  for  complf>tiou  of  existing  project 10,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  P  8.) 

9.  Withlaooochee  River,  Florida. — ^ThiB  river  is  120  miles  long  and  has  a 
normal  width  varying  from  75  to  180  feet,  thoagh  at  nnmerons  points 
a  defined  channel  is  almost  lost  in  broad  marshy  lakes  and  cypress 
swamps.  The  low- water  depth  varied  from  1  to  7^  feet.  Before  im- 
provement the  river  was  so  obstrncted  by  loose  rocks,  snags,  fallen 
trees,  floating  grass  islands,  and  bars  as  to  be  practically  impassable 
excepting  in  isolated  reaches. 

The  river  was  examined  with  a  view  to  its  improvement  in  1879.  The 
approved  project  calls  for  the  removal  of  snags,  overhanging  trees, 
loose  rocks,  and  some  of  the  worst  shoals  between  the  Gulf  of  Mexico 
and  Pemberton  Ferry,  a  distance  of  about  77  miles,  so  as  to  permit 
boats  of  2-feet  draught  to  navigate  the  river  during  one-half  the  year. 

Up  to  June  30, 1889,  $14,342.90  had  been  expended.  The  river  had 
been  cleared  and  made  navigable  between  Ootton's  Grove  and  Pember- 
ton Ferry,  a  distance  of  38  miles.  Three  lines  of  small  steamers  plied 
on  this  reach,  between  the  river  landings  and  the  railroads  at  Panas- 
offkee  and  Pemberton  Ferry.  During  the  past  fiscal  year  $2,427.31 
have  been  expended,  mainly  between  Morrison's  Landing  and  the  Silver 
Spring,  Ocala  and  Gulf  Railroad  Grossing  at  Dunellon,  and  a  naviga- 
ble channel  has  been  opened  between  these  points. 

July  1, 1889,  amount  available $4,157.10 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 2.427.31 

July  1. 1890,  balance  available 1,729.79 

Amount  appropriated  by  act  of  September  19,  1890 5, 400. 00 

Amonul  available  for  fiscal  vear  ending  June  30,  1891 7, 129. 79 

(See  Appendix  P  9.) 
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10.  Rarbor  at  Cedar  Keys^  Florida. — ^The  improvement  of  this  harbor 
has  been  carried  on  from  time  to  time,  ander  vaiioas  appropriations 
made  since  1872.  It  was  obstracted  bv  a  shoal  locally  called  Bolkhead 
or  Middle  Gronnd,  lying  between  Way  Key  and  the  main  ship  channel ; 
at  several  points  in  the  main  ship-channel  the  rock,  which  everywhere 
amlerlies  the  harbor  at  a  slight  depth,  by  its  outcropping,  has  decreased 
the  general  12  foot  depth  of  the  channels  to  from  7  to  9  feet%  The 
present  project  tor  the  improvement  of  the  harbor  was  adopted  in  1883, 
and  contemplates  the  formation  of  a  channel  200  feet  wide  and  10^  feet 
deep  through  the  shoals.  An  appropriation  of  $5,000  was  made  iaj.884 
for  work  under  this  project.  With  this  a  cnt  w^s  made  partially  across 
one  of  these  shoals.    This  cut  has  remained  clear. 

In  the  act  approved  Angnst  5, 1886,  $7,000  was  appropriated  for  con- 
tinuing this  improvement.    This  amonnt  w/is  applied  to  re  opening  a  cut 
thiongh  the  Middle  Ground,  and  changing  its  direction  so  as  to  insure 
greater  permanence.    The  cut  made  in  June,  1889,  was  70  feet  wide  and 
lOJ  feet  deep.    The  last  examination  made  showed  that  the  out  had 
been  well  maintained  by  the  tidal  currents,  but  that  It  was  too  narrow 
for  permanence.    Twelve  thousand  two  hundred  and  seventy- three  dol- 
lars and  thirty- six  cents  had  been  expended  on  this  project  up  to  June 
30, 1889.    Operations  during  the  past  fiscal  year  were  limited  to  widen- 
ing the  Middle  Ground  Gut,  with  the  approi>riation  made  in  the  act  of 
1^.    The  work  wa^  done  under  contract  and  was  unfinished  at  the 
dose  of  the  fiscal  year. 

The  officer  in  charge  reports  that  the  commercial  importance  of  this 
port  has  declined  greatly  and  that  in  his  judgment  the  existing  facilities 
are  safKcient  for  the  present  needs  of  commerce. 

Jnlyl,1889,  amouot  available $726.64 

Jaly  1, 1890,  amoaat  ezpeoded  during  fiscal  year,  ezolasiye  of 

liabiliUesoatstanding  Jul  J  1,1869 $306.90 

Joly  1, 1890,  ontsUnding  liabilities 189.70 

498. 60 

Jalyl,  1890,  balance  available 228.04 

AmoQiit  appropriated  by  act  of  September  19,  1890 \ 2,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 2, 728. 04 

SAmoQDt  (estimated)  required  for  completion  of  existing  project 44, 000. 00 
Babmitted  in  compliance  witb  requireuients  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  10.) 

11.  Swranee  Biver^  Florida. — The  length  of  river  under  improve- 
meot  is  130  miles.  From  the  Derrick  Gap  entrance  to  Branford,  a  dis- 
tance  of  80  miles,  the  width  of  the  river  varies  from  250  to  300  feet, 
«Q<]  its  original  low-water  depth  from  3  to  30  feet.  It  was  bnt  little 
obstructed  excepting  at  the  month.  Between  Branford  and  EUaville 
(be  general  width  is  325  feet.  It  wi^  obstracted  by  many  dangerous 
fock  shoals  crossed  by  crooked  channels  which  had  a  low- water  depth 
of  from  1.5  to  3  feet. 

A  project  for  this  improvement  was  adopted  in  1880.  It  contem- 
plate the  formation  of  a  channel  150  feet  wide  and  5  feet  deep  from  the 
^Qlf  (through  the  bars  at  the  paases)  as  far  up  the  river  as  New  Bran- 
ford (Roland's  Bluff).  From  there  to  EUaville  the  channel  is  to  be  60 
feet  wide  and  4  feet  deep. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $25,791.12  had 
been  expended.  A  cat  6,000  feet  long,  60  feet  wide,  and  5  feet  deep  at 
mean  low  water  had  been  made  across  the  shoals  at  the  month ;  a 
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large  namber  of  SDags  and  overhanging  trees  had  been  cnt  and  removed 
and  ehannels  had  been  blasted  throng  some  of  the  worst  shoals.  A 
portion  of  this  work  was  done  by  the  steam  snag-boat  bnilt  early  in 
1839.  Navigation  was  made  safe  from  Cedar  Keys  to  Bran  ford.  Dar- 
ing the  past  fiscal  year  the  operations  of  the  snag-boat  were  entirely 
between  Branford  and  Ellaville.  ^ix  hundred  and  eleven  cnbic  yards 
of  rock  were  removed  from  the  shoals  by  blasting  and  dredging,  and  a 
large  amount  of  sunken  and  overhanging  timber  was  cleared  away. 
The  river  is  now  navigable  as  far  as  Hudson,  12  miles  by  rail  below  Ella- 
ville^ but  at  extreme  low  water  navigation  is  still  too  dangerous  for 
boats  to  make  regular  trips. 

July.  1,1889,  amount  available I '. ♦2,208.88 

July  t,  1890,  amouQt  expended  daring  fiscal  year,  exclnsive  of 

liabilitieuoutetaodingJulyl,  1889 $1,546.75 

July  I,  1890,  outstanding  liabilities 23.30 

— — ^— ^—      1  569  05 

July  1,1890,  balance  available *639!83 

Amount  appropriated  by  act  of  September  19,  1890 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 .  /. 3, 639. 83 


S 


Amount  (estimated)  required  for  completion  of  existing  project 24,158,00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  11.) 

I'i.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tion,— The  remainder  of  the  wreck,  supposed  to  be  that  of  the  German 
brig  Neva,  was  removed  by  the  contractor  from'  Ward's  Bank  at  the 
mouth  of  St.  Johu's  River.  About  36  cords  of  its  cargo  of  logwood 
were  recovered. 

Obstructions  having  been  reported  again  at  the  site  of  the  wn^ck  of 
the  steamer  Maple  Leaf,  the  wreck  and  vicinity  were  carefully  exam- 
ined. An  old  pile,  8up|)osed  to  be  from  a  former  beacon,  an  iron  pipe, 
and  what  seemed  a  piece  of  the  deck-house  frame  were  discovered  ex- 
tendiug  above  the. plane  18  feet  below  mean  low  water,  to  which  the 
wreck  had  been  removed.    All  wer«»,  lemoved. 

(See  Appendix  P  12.) 

EXAMINATION  AND  SURVEY  FOE  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OP  AUGUST  11, 1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  Sarasota  Bay,  Florida,  is  worthy  of  improvement,  and  the 
public  necessity  therefor  being  apparent  from  the  facts  and  reasons  re- 
ported, which  are  concurred  in  by  the  Chief  of  Engineers,  Captain 
Black  was  charged  with  and  completed  its  survey,  the  results  of  which 
were  transmitted  to  Congress,  and  printed  as  House  Ex.  Doc.  61,  Fifty- 
Qrst  Congress,  first  session.    (See  also  Appendix  P  13.) 

IMPROVEMENT  OP  CERTAIN  RIVERS  IN  THE  STATES  OF  FLORIDA, 
GEORGIA,  AND  ALABAMA,  OF  APALAOHICOLA  BAY,  AND  OF  HARBOR 
AT  PENSACOLA,  FLORIDA. 

Officer  in  charge,  Capt.  P.  M.  Price,  Corps  of  Engineers,  having 
under  his  immediate  orders,  since  October  14, 1889,  Second  Lieut.  G. 
L.  Potter,  Corps  of  Engineers;  Division  Engineer, Col.  C.  B*  Comstock, 
Corps  of  Engineers. 

1.  Apalachicola  River ^  Florida, — An  examination  and  survey  of  this 
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river  was  made  iu  the  wiuter  of  1872-'73.  The  river  was  foand  to  be 
obstructed  by  snags  and  overhangiug  trees.  An  accamnlation  of  drift- 
logs  against  piles,  driven  -by  Confederate  authorities  daring  the  war, 
near  Moccasin  Slough  had  formed  a  dam  across  the  river  and  forced  a 
narrow  and  very  crooked  channel  through  .its  banks  into  the  Biver 
Styx. 

The  approved  project  for  the  improvement  of  the  river  contemplated 
securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water,  by  the 
removal  of  snags  and  overhanging  trees,  and  widening  and  straighten- 
ing the  channel  at  Moccasin  Slough,  at  an  estimated  cost  of  $80,333. 

Forty  thousand  seven  hundred  and  forty-five  dollars  and  fifty-nine 
cents  were  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30, 1889.  At  this  date  the  river  was  in  a  good  navigable 
condition,  except  at  Moccasin  Slough  and  the  Upper  and  Lower  Elbows, 
where  further  work  is  necessary  to  make  navigation  safe,  and  it  is  esti- 
mat 041  that  this  work  can  be  done  for  $5,000.  To  preserve  the  improve- 
ment. ali*eady  made  an  annual  sum  of  $2,000  is  required  for  the  removal 
of  the  accumulation  of  snags  and  overhanging  trees. 

During  the  year  ending  June  30,  1890,  the  sum  of  $1,437.62  has  been 
expended  in  the  removal  of  snags,  sunken  logs,  and  overhanging  trees. 

J  t  is  proposed  to  use  the  balance  available  for  the  maintenance  of  the 
existing  improvement. 

July  l,18r^,  amount  available |1,758. 41 

July  l,1890,ainoant  expended  during  fiscal  year,excluBiye  of  liabilities 
ouUitanding  July  1, 1H89 -• 1,437.62 

July  1,  laM),  balance  available 320.79 

Am'qu n t  appropriated  by  act  of  September  19, 1890 2, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 2, 320. 79 

(See  Appendix  Q  1.) 

2.  Apalachicola  Bay^  Florida. — A  bar  existed  at  the  month  of  the 
Apalachicola  Biver,  extending  from  one  half  mile  below  the  town  of 
Apalachicola,  Fla.,  to  the  Lower  Anchorage.  The  minimum  channel 
depth  over  this  bar  was  3^  feet. 

In  1879  a  plan  of  improvement  was  adopted  which  contemplated  the 
dredging  through  the  bar  of  a  straight  channel  11  feet  deep  and  100 
feet  wide,  to  be  afterwards  increased  to  200  feet  if  the  first  cut  should 
produce  results  that  would  warrant  it. 

Up  to  June  30,  1889,  the  sum  of  $67,324.73  had  been  expended  on 
this  improvement  in  doing  more  or  less  annual  dredging  during  the 
years  1881  to  1885,  and  in  1887.  On  account  of  inadequate  appropria- 
tions, the  dredged  cut  has  never  exceeded  75  feet  in  width  and  9^  feet 
in  depth,  and  has  gradually  filled  up,  partly  by  the  deposit  of  silt  from 
the  river,  and  partly  by  the  washing  in  of  material  from  the  sides  of 
the  cut  by  the  currents,  caused  by  the  tides  and  the  prevailing  easterly 
winds.  On  June  30,  1889,  tlie  channel  had  shoaled  to  a  least  depth  of 
i  feet  at  mean  low  water. 

During  the  year  ending  June  30, 1890,  $  17,684.90  have  been  expended. 
On  June  12,  1889,  a  contract  with  the  Alabama  Dredging  and  Jetty 

i'ompany,  of  Mobile,  Ala.,  was  approved,  for  re  dredging  the  channel 
hrongh  the  bar  to  a  depth  of  8  feet,  and  to  as  great  a  width — not  ex- 
ceeding 100  feet— as  the  funds  available  ($19,671.77)  would  permit  of. 
For  various  reasons  the  time  for  beginning  work  under  this  contract 
was  extended  to  November  15,  1889,  and  the  time  of  completing  the 
contract  to  May  16,  1890.    Under  this  contract  65,547  cubic  yards  of 


\ 
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mad  and  sand  were  removed  from  the  chaDnel.  The  cut  began  750 
feet  south  of  the  outer  beacon,  and  ended  at  a  point  250  feet  north  of 
the  inner  beacon,  a  total  length  of  6,000  feet,  with  a  width  varying  from 
80  to  90  feet,  and  a  depth  of  8  feet.  The  work  has  been  a  great  relief 
to  the  commerce  of  Apalachicola. 

July  1,  1889,  amount  available $19,675.52 

July  1,  1890,  amouut  expended  during  fiscal  year,  ezclusiye  of 

liabilities  outstanding  July  1,  1889 |17,684.90 

July  1,  1890,  outstanding  liabilities 401.50 

1^,086.40 

* 

July  1,  1890,  balance  available 1.589. 12 

'  Amount  appropriated  )y  act  of  September  19,  1890 20,000;00 

Amount  available  for  fiscal  year  ending  June  30,  1891 21, 589. 12 


1 


Amount  (estimated^  required  for  completion  of  existing  project 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  2.) 

3.  La  Orange  Bayou^  Florida. — The  plan  of  improvement  adopted 
was  made  pursuant  to  an  examination  of  this  bayou  in  1881,  under  an 
act  of  Congress  approved  March  3,  1881,  and  contemplates  the  deepen- 
ing of  the  channel  through  the  bayou,  so  as  to  admit  of  the  passage  of 
vessels  drawing  4^  feet  at  mean  low  water,  the  work  to  be  done  by. 
dredging. 

Up  to  June  30, 1888,  there  had  been  expended  on  this  work  the  sum 
of  $2,000,  allotted  from  the  appropriation  of  920,000,  made  by  an  act 
approved  August  2,  1882,  for  the  improvement  of  the  Ghoctawhatchee 
Kiver,  Florida.  The  result  was  the  securing  of  a  channel  5  feet  in  depth 
at  mean  low  water. 

The  act  of  August  5, 1886,  appropriated  (2,000  for  this  improvement 
It  was  decided  that  this  appropriation  could  be  more  profitably  expend- 
ed by  holding  it  until  an  additional  appropriation  was  made.  The  act 
of  August  II,  1888,  appropriated  $3,000  for  completing  the  improve- 
ment of  La  Grange  Bayou,  including  Holmes  River  up  to  the  town  of 
Vernon.  An  examination  and  partial  survey  made  in  February,  1889, 
showed  that  the  completion  of  the  improvement  at  La  Grange  Bayou 
would  cost  about  $12,000,  and  that  the  removal  of  the  snags,  logs  and 
overhanging  trees  from  Holmes  River  would  cost  about  $3,000,  exclu- 
sive of  the  cost  of  the  necessary  plant.  These  facts  being  submitted 
to  the  Secretary  of  War,  he  directed  that  no  further  expenditure  should 
be  made  from  these  appropriations.  Holmes  River  can  be  most  economi- 
cally cleared  of  obstructions  by  employing  the  plant,  with  certain  modi- 
fications, now  provided  for  the  Ghoctawhatchee  River,  using  it  during 
the  high-water  stages  of  the  latter  river,  when  it  would  otherwise  be 
laid  up.  Should  it  be  decided  to  improve  Holmes  River,  it  is  recom- 
mended that  the  appropriation  be  ma<)e  for  that  purpose  only,  and  that 
its  improvement  be  disassociated  from  that  of  La  Grange  Bayou,  Florida, 
with  which  it  iias  no  connection  whatever.  Holmes  River  is  an  affluent 
of  the  Ghoctawhatchee  River.  The  distance  from  its  mouth  to  Vernon 
is  estimated  at  28  miles. 

July  I,  1889,  amount  available 14)839. 


July  1,  1890,  balanoe  available 4,839.'i0 

AjnouQt  appropriated  by  act  of  September  19, 1890 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 *.........  7,839.^ 

(Sec  Appendix  Q  3.) 
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i.  Harbor  at  Pensaeola^  Florida. — lu  1878  the  chanuel  was  mach  ob- 
fitaracted  by  wrecks,  and  a  survey  made  in  1879  showed  that  the  inner 
bar  had  shoaled  to  a  depth  of  19  feet  at  mean  low  water.    This  depth 
Has  not  sufficeut  to  accommodate  a  large  namber  of  vessels  seeking 
entence  to  tlie  x>ort.    The  western  shore  of  the  entrance  to  the  harbor, 
which  is  tbe  site  of  old  Fort  McRee,  was  fast  washing  away,  and  a 
large  portion  of  the  fort  had  disappeared.    Corresponding  changes  in 
Oie  directions  of  the  channel  and  of  the  tidal  currents  had  occnrred, 
and  to  these  was  attributed  the  shoaling  of  the  inner  bar.    The  re- 
moval of  the  wrecks  was  begup  in  1878. 

The  plan  of  improvement  adopted  in  1881,  contemplates  dredging  a 
channel  300  feet  wide  and  24  feet  deep  at  mean  low  water  across  the 
inner  bar,  for  temporary  relief  of  the  navigation  of  this  harbor,  and 
protecting  the  shore-line  near  Fort  McRee  from  further  abrasion,  by 
the  constiTaction  of  jetties  and  works  of  shore  protection,  with  a  view 
to  retaining  this  position  for  defensive  purposes,  and  preventingfurtber 
injurious  changes  in  the  tidal  currents. 

The  expenditure  up  to  June  SO,  1889,  of  $223,352.79  had  resulted  in 
obtaining  tem])orarily,  a  channel  across  the.  inner  bar,  reported  to  be 
120  feet  wide  and  24  feet  deep,  at  mean  low  water,  at  the  conclusion  of 
dredging  operations  in  1886.  Since  then  no  dredging  has  been  done 
and  the  channel  has  gradually  shoaled  until  it  had  a  least  depth  of  19.6 
feet  at  mean  low  water  in  April,  1890. 

Between  1881  and  1887,  the  further  abrasion  of  the  western  shore 
line,  near  Fort  McBee,  was  stopped  by  the  construction  of  two  jetties, 
north  of  the  fort,  and  nearly  at  right  angles  to  the  shore,  having 
lengths,  respectively,  of  360  and  220  feet  The  jetties  were  originally 
of  a  tentative  character,  and  were  built  of.  two  parallel  rows  of  close 
piUng,  filled  with  alternate  layers  of  brush  and  stone,  with  side  slopes 
of  similar  construction.  They  were  exposed  to  the  attacks  of  the 
teredo,  and  to  the  destructive  action  of  severe  storms. 

Previous  to  1888,  notwithstanding  that  much  repair  and  auxiliary  work 
had  been  doneto  preserve  them,  not  more  than  75  per  cent,  of  the  jetties 
remained.  Their  usefulness  in  preserving  the  shore  line  having  been 
demonstrated,  it  was  then  decided  to  rebuild  them  in  a  substantial  man- 
ner by  covering  them  with  a  coping  and  side  sloi>e8  of  heavy  stoneand 
concrete  blocks.  Up  to  June  30, 1889,  about  2,500  tons  of  stone — ^the 
larger  pieces  weighing  from  1  to  4  tons — bad  been  placed  on  the  North 
Jetty,  and  a  considerable  number  of  concrete  blocks,  varying  in  weight 
from  about  3  to  7  tons,  had  been  molded,  but  not  yet  placed  In  the 
jetties. 

'  Daring  the  year  ending  June  30,  1890,  the  expenditure  of  $18,492.10 
has  resulted  in  rebuilding  the  jetties,  as  far  as  now  appears  to  be  nee- 
essaiy  in  order  to  accomplish  the  purpose  desired.  In  the  core  of  the 
jetty  the  concrete  blocks  were  carefully  placed  in  regular  order  by  a 
diver.  lu  the  side  slopes  the  blocks  are  placed  at  random.  The  core 
of  the  jetty  is  surmounted  above  the  plane  of  mean  low  water  by  a 
monolithic  concrete  coping.  Since  the  completion  of  the  work,  in  April, 
1890,  this  coast  has  been  visited  by  unusually  heavy  storms,  which  the 
reconstructed  jetties  have  withstood  perfectly.  No  settlement  nor  de- 
rangementhas  been  noticed. 

in  April,  1890,  a  detailed  survey  of  the  entrance  to  the  harbor,  to 
include  careful  observations  of  the  velocities  and  directions  of  the  cur- 
rents was  begun,  but  has  been  much  interrupted  by  unusually  stormy 
weather. 

The  original  project  for  the  improvement  of  the  harbor  did  not  pro- 
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vid^  for  dredging  a  channel  throngh  the  outer  bar  to  correspond  with 
that  throngh  the  inner  bar.  An  examination  made  in  April,  1890, 
Bhowed  a  least  depth  of  19.6  feet  on  the  inner  bar,  and  22.1  feet  on  the 
outer  bar.  As  a  result  of  this  examination,  it  was  estimated  that  the 
sum  of  $106,446,  to  be  available  in  one  sum,  was  required  to  dredge  a 
channel  300  feet  wide  and  24  feet  deep  through  both  bars. 

July  1,  1889,  amount  available $26,647.21 

July  1,  1^90,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 |18,492,10 

July  1,  ^b90,  outstanding  liabilities 1,147.49 

19,639.59 


■^" 


July  1.  1890,  balance  available 7,007.62 

Amount  appropriated  by  act  of  September  19, 1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 32, 007. 62 


! 


Amouut  (estimated)  required  for  completion  of  existing  project 81, 446. 00 

Submitted  in  comi)liance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  Q  4.) 

5.  Choctawhatchee  Biver^  Florida  and  Alabama. — When  work  on  the 
improvement  was  first  commenced,  in  1874,  the  river,  although  having 
an  average  width  of  350  feet,  was  almost  totally  obstructed,  admitting 
only  narrow  barges,  and  flats  of  light  draught  of  water  to  be  navi- 
gated, and  the  channel — if  a  channel  existed  at  all — was  such  as*to  be 
extremely  dangerous  to  navigation,  particularly  during  the  low  water 
stages. 

The  present  plan  of  improvement  was  adopted  in  1872,  and  modified 
in  1880.  It  contemplates  the  improvement  of  the  river  to  obtain  a  low 
water  navigable  channel  from  its  mouth  to  Geneva,  Ala.,  an  estimated 
(Mstance  of  125  miles,  and  a  navigable  high- water  channel  from  Geneva 
to  Newton,  Ala.,  an  estimated  distance  of  37  miles. 

The  expenditure  up  to  June  30, 1889,  of  $88,486.19,  has  resulteil  iu 
giving  a  fixirly  navigable  channel,  except  at  extreme  low  water,  from 
the  crossing  of  the  Pensacola  and  Atlantic  Bailroad,  at  Gary ville,  Fla., 
to  Geneva,  Ala.,  a  distance  of  25  miles,  and  a  partially  improved  channel 
from  Geneva  to  Pates  Landing,  a  distance  of  about  25  miles. 

Four  steam-boats  now  run  regularly  between  Geneva,  Ala.,  and  Gary- 
ville,  Fla.,  and  the  population  of  the  surrounding  country  is  Increasing 
rapidly.  The  river  is  the  only  outlet  for  their  products. 
-  During  the  year  ending  June  30, 1890,  $7,640.04  have  been  expended. 
Of  this  amount,  $4,800  was  paid  for  a  new  snag-boat,  to  replace  the  old 
one,  which  had  become  totally  useless.  The  channel  between  Geneva 
aud  a  point  2^  miles  above  Pates  Landing  and  between  Geneva  and 
GaryviUe,  was  cleared  of  such  snags  and  logs  as  formed  the  worst 
obstructions. 

July  1, 1889,  amonnt  available $8,513.81 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 17,640.04 

Julf'  1, 1890,  outstanding  liabilities 40.00 

7, 680. 04 

July  1, 1890,  balance  available 833.77 

Auioun  t  appropriated  by  act  of  September  19,  1890 . . . '. 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 13, 3o3. 77 

(See  Appendix  Q  5.) 


» 
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6.  JEscambia  and  Conecuh  rivers^  Florida  and  Alabama. — The  river 
originally  was  much  obstraeted  by  Hnags,  sunken  logs,  and  rock  shoals, 
and  by  a  very  shoal  bar  at  the  mouth.  Steam-boat  navigation  was  not 
attempted,  and  rafts  had  much  difiQculty  in  passing  down  the  river. 

The  plan  of  improvement  for  this  river,  adopted  pursuant  to  examina- 
tions and  surveys  made  in  1878  and  1879,  contemplates  the  removal  of 
snags,  sunken  logs,  and  other  obstructions  from  the  channel,  cutting 
through  rock  shoals  and  deepening  sand-bars  by  works  of  contraction 
and  shore  protection,  from  the  mouth  of  the  river  in  Pensacola  Bay  to 
the  mouth  of  Indian  Creek,  an  estimated  distance  of  293  miles,  for  the 
purpose  of  facilitating  the  movement  of  timber  down  the  river,  affording 
at  the  same  time  facilities  tor  steam-boat  navigation. 

The  amount  expended  up  to  June  30, 1889,  $51,222.03,  had  resulted 
in  dredging  a  channel  through  the  bar  at  the  mouth  of  the  river — which, 
however,  had  again  shoaled  to  such  an  extent  as  to  require  redredging — 
and  in  the  removal  of  obstructions  to  navigation,  so  that  at  that  timo 
the  river  was  navigable  at  ordinary  stages  for  steam-boats  drawing  5^ 
feet  of  water  from  Ferry  Pass  to  Skinner's  Landing,  a  distance  of  17 
miles;  and  for  boats  drawing  3  feet  to  the  Alabama  State  line ;  and  the 
river  had  been  so  far  cleared  of  logs,  snags,  and  overhanging  trees  that 
the  lower  118  miles  was  in  a  good  navigable  condition  for  stages  of 
water  above  the  2^foot  stage. 

During  the  fiscal  year  ending  June  30,  1890,  $6,008.29  was  expended 
upon  this  improvement,  aqd  has  resulted  in  securing,  by  dredging,  a 
good  channel  60  feet  in  width  and  6  feet  in  depth  at  low  water,  through 
the  bar  at  the  mouth  of  the  river.  Snags  and  overhanging  trees  have 
been  removed  from  28  miles  of  the  i:iver,  and  some  work  of  removing 
rock  and  gravel  from  the'  bars  has  been  done.  The  channel^  from 
Thompson's  Cut-off  to  the  mouth  of  the  river,  a  distance  of  133  miles,  is 
now  in  a  fairly  navigable  condition  for  all  stages  higher  than  2^  feet 
above  low  water. 

July  1,  1889,  amount  available |7,922.67 

July  1,  1890,  arnoont  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 |6, 008.29 

July  1, 1690,  outstanding  liabilities 932.70 

f>,  940. 99 

July  1, 1890,  balance  available 981. 68 

Amount  appropriated  by  act  of  September  19, 1890  7,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 8, 481. 68 

!  Amount  (estimated)  required  for  completion  of  existing  project 17, 930. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  G.) 

7.  Flint  River  J  Georgia, — Before  the  improvement  was  began  the  river 
was  only  navigable,  at  low  water,  from  its  month  up  to  Bainbridge,  and 
the  channel  over  this  portion  was  narrow,  crooked,  and  mnch  obstructed 
by  logs,  snags,  and  overhanging  trees. 

The  present  project  for  the  improvement  of  this  river  was  adopted  in 
1873,  and  modified  in  1879,  the  object  of  the  original  project  being  to 
affonl  a  channel  100  feet  wide  and  3  feet  deep  at  low  water,  from  its 
month  npto  Albany, Ga.,  an  estimated  distance  of  105  miles;  and,  of 
the  modification,  to  provide  a  navigable  channel  for  light -draught 
steamers,  at  moderate  stages  of  water,  from  Albany  to  Montezuma,  an 
estimated  distance  of  77  miles. 

The  expenditnre  np  to  June  30, 1889,  of  $122,363.76,  has  resulted  \vl 
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obtaiDing  a  navigable  cbannel,  having  a  low-water  depth  of  3  feet,  and 
a  width  varying  from  50  to  100  feet,  from  the  mouth  of  the  river  nearly 
to  Albany.  '  Above  Albany  the  river  has  been  partially  cleared  of  logs 
and  snage,  and,  to  a  limited  extent,  of  loose  rock  between  Albany  and 
Montezuma,  and  a  small  steam-boat  now  runs  regularly  on  this  portion 
of  the  river. 

During  the  year  ending  June  30, 1890,  $13,8i0.01  were  expended, 
mainly  on  necessary  plant,  consisting  of  one  snag-boat  and  one  drilling- 
barge.  The  worst  obstructions  were  removed  from  the  channel  over  a 
distance  of  bQ  miles,  between  Albany  and  Montezuma.  The  drilling- 
barge  worked  on  the  rock  shoals  near  Albany  from  June  until  Septem- 
'  ber  30,  1889,  when  work  was  stopped  on  account  of  the  exhaustion  of 
the  appropriation. 

Jolyl,  1889,  amount avaUable 114,666.25 

Jaly  1,  1890,  amoant  expended  daring  fiscal  year,  exclasive  of 

liabilities  outatandiag  July  1, 1889 |13,840.01 

Jaly  1, 1890,  ontstanding  liabilities 85.80 

13,925.81 

July  1,  1890,  balance  available 740.44 

Amoant  appropriated  by  act  of  September  19, 1890 ., 20, 000. 00 

Amoant  available  for  iiscal  year  ending  June  30,  1891 20, 740. 44 


i 


Amount  (estimated)  required  for  completion  of  existing  project 42, 962. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  7.) 

8,  Coosa  Eivevj  Georgia  and  Alabama, — fhe  river  was  originally 
much  obstructed  by  rock-shoals  and  sand-bars  between  Borne,  Ga.,  and 
Greensport,  Ala.,  and  below  Greensport  it  was  not  navigable  at  all  on 
account  of  the  many  shoals  and  rapids,  formed  by  ledges  of  rock  cross- 
ing the  river  bottom  at  points  where  the  width  of  the  river  was  greater 
than  the  normal.  The  normal  width  of  the  river  at  low  water  is  from 
500  to  800  feet.  From  Bome,  Ga.,  to  Greensport,  Ala.,  an  estimated 
distance  of  162  miles,  the  river  has  an  average  slope  of  about  5  inches 
per  mile,  with  banks  which  are  firm  and  not  easily  eroded.  From 
Greensport  down  to  Wetumpka,  Ala,,  an  estimated  distance  of  142 
miles,  the  profile  of  the  natural  river,  at  low  water,  exhibits  a  succes- 
sion of  deep  pools,  varying  in  length  from  one-half  to  8  miles,  separ- 
ated by  shoals  formed  of  ledges  of  solid  rock  or  loose  stones  and  de- 
tached bowlders,  which  frequently  rise  above  the  surface.  The  shoals 
extend  along  the  river  for  distances  varying  from  a  few  feet  to  12  miles 
and  have  depths  of  water  varying  from  a  few  inches  to  several  feet. 
Velocity  observations  at  Wetumpka  showed  a  low-water  discharge  of 
5,796  cubic  feet,  about  the  same  as  that  reported  for  the  Mississippi 
Biver  at  St.  Paul.  The  abundance  of  water,  the  stability  of  the  banks 
and  bottom  of  the  river,  and  the  rock  foundations  for  locks  and  dams,  pre- 
sented in  all  cases,  make  the  lower  portion  of  the  river  peculiarly  suscepti- 
ble of  permanent  improvement  by  a  system  of  slack-water  navigation. 

By  means  of  the  Upper  Coosa,  the  Oostenaula,  and  Goosawattee 
rivers  there  is  now  a  stretch  of  293  miles  of  navigable  river  above  Lock 
Ko.  4,  and  by  means  of  the  Coosa  and  Alabama  rivers  a  stretch  of  367 
miles  ot  easily  navigable  river  below  Wetumpka.  The  improvement  of 
the  116  miles  of  river  between  Lock  No.  4  and  Wetumpka  wiU  tiiere- 
lore  aflbrd  a  continuous  route  of  water  transportation,  776  miles  in 
length  from  northwestern  Georgia,  through  the  mineral  region  of  north 
Alabama  to  the  Gulf  of  Mexico  at  Mobile,  Ala. 
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Pursuant  to  various  examinations  and  surveys  made  between  1870 
and  1878  a  pl&n  of  improvement  was  originally  adopted  which  contem- 
plated the  removal  of  the  lesser  rock  shoals  and  sand  and  gravel  bars 
by  excavation  and  by  works  of  contraction,  so  as  to  give  a  minimum 
depth  of  3  feet  at  low  water  in  the  channel  and  the  construction  of 
locks  and  dams  to  overcome  the  more  serious  obstructions  below  Greens- 
port.  The  project  as  approved  was  limited  to  the  section  of  river  be- 
tween Borne,  Oa.,  and  the  East  Tennessee,  Virginia  and  Georgia  Bail- 
road  Bridge,  an  estimated  distance  of  236  miles. 

Under  the  act  of  August  11,  1888,  a  survey  was  made  between  May 
and  November,  1889,  from  the  rapids  at  Wetumpka  to  conoect  with  the 
improvements  already  completed  below  Greensport.  The  report  of 
this  survey,  submitting  a  plan  and  estimates  for  the  improvement  of 
this  portion  of  the  river,  was  printed  as  House  Ex.  Doc.  No.  94,  Fifty- 
flrst  Congress,  first  session. 

The  expenditure  up  to  June  30,  1889,  of  $487,995.34  had  resulted  in 
securing  a  fairly  navigable  channel  from  Borne,  Ga.,  to  Greensport, 
Ala.,  by  blasting  out  the  rock  shoals,  and  by  the  construction  of  wing- 
dams  to  scour  out  the  sand-bars.  Three  masonry  locks,  each  40  feet 
wide  by  210  feet  between  mitre  sills,  at  distances  respectively  of  0.68, 
3.86,  and  5.24  miles  below  Greensport,  had  been  nearly  completed,  with 
their  accessory  dams  and  dikes,  and  preparations  had  been  made  for  the 
commencement  of  a  fourth  lock  and  dam  21  miles  below  Lock  No.  3. 

During  the  year  ending  June  30, 1890,  the  expenditure  of  $31,675.97 
has  resulted  in  the  completion  of  Locks  Nos.  1,  2,  and  3,  and  in  equip- 
ping them  with  all  the  machinery  needed  for  their  operation,  and  in 
the  required  improvement  of  the  channel  between  Locks  Nos.  1  and  2, 
and  Locks  Nos.  2  and  3.     • 

For  the  efficient  operation  of  the  locks,  dwellings  for  the  lock-keepers 
are  needed  at  each  lock.  Crib-work  guiding-piers  are  also  needed  at 
the  head  and  foot  of  each  lock  to  make  easy  ingress  and  egress.  As 
soon  as  the  dam  at  Lock  No.  4  is  finished,  the  upper  river  boats  by 
passing  through  Locks  Nos.  1,  2,  and  3  will  be  able  to  reach  the  exten- 
sive Broken  Arrow  coalfields,  which  are  situated  between  Locks  Nos. 
3  and  4. 

As  stated  in  last  annual  report — for  fiscal  year  ending  June  30, 1889 — 
it  IS  proposed  to  increase  the  dimensions  of  Lock  No.  4,  and  those  be- 
low it,  to  52  by  322  feet,  in  order  to  furnish  the  downstream  coal  aud 
iron-ore  traffic  with  facilities  for  the  passage  of  one  tow-boat  and  three 
barges  through  each  lock  at  one  lockage. 

In  view  of  the  fact  that  a  re  survey  was  then  being  made  of  the  por- 
tion of  the  river  below  Lock  No.  4  on  which  to  base  revised  estimates 
for  its  improvement,  the  amount  estimated  for  the  completion  of  the 
existing  project  in  the  annual  report  for  the  fiscal  year  ending  June 
30, 1889,  provided  only  for  the  completion  of  the  work  from  Rome,  Ga., 
to  and  including  Lock  No.  4,  A.labama,  3  miles  above  the  crossing  of  the 
Georgia  Pacific  Railroad. 

The  estimate  herewith  submitted  for  the  completion  of  the  existing 
project  provides  for  the  completion  of  the  channel  work  between  Rome, 
Ga.,  ancl  Lock  No.  4 ;  for  the  building  of  the  necessary  crib- work  guid- 
ing piers,  for  the  grading  and  protection  of  the  grounds  and  banks 
adjacent  to  the  locks,  and  for  the  building  of  lock-keepers'  dwellings  at 
Locks  Nos.  1^  2, 3,  and  4 ;  for  the  completion  of  the  dam  and  construc- 
tion of  Lock  No.  4;  and  for  the  completion  of  the  channel  work  aud 
oonstmctiou  of  the  4  locks  and  dams,  required  between  Lock  No.  4  and 
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the  East  TeDnesseo,  VirgiDia  and  G^rgia  Railroad  Bridge,  as  estimated 
in  the  report  mentioned  above. 

July  1,1889,  amount  available $35,704.66 

July  1,  1890,  amoant  expended  during  fiscal  year,  ezcluslTe  of 

liabilities  outstanding  July  1,  18d9 $31,675.97 

July  1, 1890,  outstanding  liabilities 3,326.05 

■ 35,002.02 

July  1,  1890,  balance  available 702^64 

Amount  appropriated  by  act  of  September  19,  1890 300, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 300, 702. 64 

I  Amount  (estimated)  required  for  completion  of  existing  pro ject  between 

J      Rome,  Ga.y  and  East  Tennespee,  Virginia  and  Georgia  Railroad  Bridge    971, 840. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

[     harbor  acts  of  1866  and  1»67. 

(See  Appendix  Q  8.) 

9.  Chattahoochee  River,  Georgia  and  Alahania. — ^The  river  was  origin- 
ally much  obstracted  by  logs,  snags,  and  overhanging  trees  and  by  a 
number  of  rock  and  marV  shoals  and  sand  bars,  so  that  navigation  was 
difficult  and  dangerous.  Steam-boats  could  only  run  by  daylight,  and 
not  unfrequently  laid  on  sandbars  for  weeks  at  a  time  waiting  for  a 
rise  in  the  river.    Very  many  were  lost  by  striking  logs  or  snags. 

The  present  plan  of  improvement  adopted  in  1873  and  minified  in 
1882,  contemplates  a  low- water  channel  4  feet  in  depth  and  100  feet  in 
width  from  Columbus,  6a.,  to  Chattahoochee,  Fla.,  a  distance  of  224 
miles,  by  the  removal  of  snags  and  other  obstructions  from  the  channel 
and  overhanging  trees  from  the  banks ;  by  the  excavation  of  rock  shoals^ 
and  by  works  of  contraction  and  shore  protection. 

Previous  to  the  act  of  June  18,  1878,  $70,000  were  appropriated  for 
the  "Chattahoochee  and  Flint  rivers,"  but  the  amounts  apportioned 
to  each  river  are  not  known. 

Up  to  June  30, 1889,  $230,641.61  of  the  appropriations  for  the  Chat- 
tahoochee Kiver  alone  had  been  expended,  and  with  its  share  of  the  com- 
bined appropriations  had  resalted  in  securing  a  fair  navigable  channel 
between  Chattahoochee,  Fla.,  and  Enfiiula,  Ala.,  at  all  seasons  of  the 
year,  and  between  Eutaula,  Ala.,  and  Columbus,  Ga.,  at  all  times,  except 
during  the  prevalence  of  extreme  low  water.  Steam-boats  now  make 
regular  trips  with  but  few  accidents  or  detentions,  running  by  night  as 
well  as  by  day.  The  limited  annual  appropriations  for  this  improve- 
ment have  not  been  sufficient  to  maintiiin  the  works  of  contraction  con- 
structed, nor  to  extend  or  mo<lify  them  as  required. 

During  the  year  ending  June  30, 1890,  $10,191.30  have  been  expended 
in  maintaining  the  existing  improvement,  excavating  rock-shoals,  and 
in  procuring  new  plant  to  replace  that  worn  out. 

July  1,  1889,  amount  available * $12,376.60 

July  1,  ld90,  amount  expended  during  fiscal  year,  exoluaive  of 

liabilities  outstanding  July  1,1889 |10,19L30 

July  1,  1890,  outstanding  liabilities 569»72 

— 10,761.02 

July  1,  1890,  balance  available 1,61^.58 

Amount  appropriated  by  act  of  September  19/1890 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 21,616.58 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 193,247.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  9.) 
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10..  Tall4xpoosa  River ^  Alabama. — ^The  condition  of  the  river  when  first 
examined,  in  1881,  was  such  that  at  low  water  navigation  was  entirely 
impracti(sable  on  account  of  the  numerous  sand  and  gravel  bars,  and 
reefs  of  rock  across  the  river,  and  the  great  accumulation  of  logs  and 
snags  in  the  channel,  and  the  latter  also  rendered  high-water  naviga- 
tion extremely  difficult  and  dangerous.  But  for  these  obstructions  the 
river  presented,  generally,  long  reaches  of  fine  navigable  water,  with  a 
width  of  200  to  300  feet,  and  a  depth  of  6  to  12  feet,  but  where  this 
width  was  exceeded  to  any  extent  gravel  and  sand  bars  were  found, 
with  a  low-water  depth  of  only  1  to  2  feet. 

The  original  project,  adopted  pursuant  to  an  examination  and  partial 
survey  made  in  1881,  provided  for  obtaining  a  navigable  channel  from  the 
junction  with  the  Coosa  Biver,  where  the  two  rivers  form  the  Alabama 
Biver,  to  the  foot  of  Tallassee  Beefs,  2  miles  below  the  town  of  Tallassee, 
a  distance  of  48  miles,  with  a  least  depth  of  3  feet  and  width  of  200  feet 
in  open  river,  and  60  feet  through  the  soft  rock-reefs,  by  the  removal 
of  snags  and  logs  from  the  channel,  and  overhanging  trees  from  the 
banks ;  by  cutting  through  the  gravel  and  rock-reefs,  and  by  deepen- 
ing the  sand-bars  by  works  of  contraction  and  shore  protection. 

The  expenditure  of  $35,837.34  up  to  June  30, 188d,  had  resulted  in 
providing  a  suitable  snag- boat ;  in  removing  snags  and  logs  obstructing 
the  channel;  in  cutting  down  dangerous  overhanging  timber,  and 
building  320  feet  uf  temporary  jetty,  and  in  re-working,  each  year,  the 
part  passed  over  during  the  previous  season  to  remove  snags  and  logs 
brought  down  by  freshets;  and  that  portion  of  the  river  under  improve- 
ment is  now  navigable  at  moderate- stages  of  water.. 

During  the  fiscal  year  ending  June  30, 18iJ0,  $3,829.24  was  expended 
in  maintaining  the  existing  improvement. 

The  original  estimate  of  the  cost  of  the  improvement  was  $40,125, 
but  this  contemplated  continuous  and  expeditious  work,  with  sufficient 
appropriations.  These,  however,  have  not  been  provided,  and  the 
greater  part  of  the  money  heretofore  appropriated  has  been  expended 
in  the  removal  of  the  annual  accumulation  of  logs  and  snags,  and  but 
a  small  amount  has  been  available  for  the  more  permaneint  work  con- 
templated by  the  project.  On  account  of  changes  which  have  since 
occurred  the  survey  of  1881  does  not  now  furnish  the  data  necessary  for 
estimating  the  amount  required  to  complete  the  existing  project. 

July  1,  1889,  amount  available $4,180.66 

July  1)  1890,  amonnt  expended  durinfi;  fiscal  year,  exclnsive  of 

habilities  ontfltanding  July  1, 1889 $3,829.24 

July  1,  1890,  outstanding  liabilities 184.72 

4, 013. 96 

July  1,  1890,  balance  available 1*56.70 

Amount  appropriated  by  act  of  September  19, 1890 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 4, 166. 70 

(See  Appendix  Q  10.) 

11.  Cahaba  Biver ^  Alabama, — The  report  of  the  examination  of  this 
river,  from  its  mouth  to  Oenterville,  Ala.,  in  1874,  states  that  "  on  thir- 
teen of  the  shoals  there  is  only  1  foot  of  water,  and  on  two  as  little  as 
eight- tenths  of  a  foot.  Besides  this  there  are  innumerable  snags,  the 
accumulation  of  ye^rs,  and  also  a  great  quantity  ot  leaning  trees,  which 
roust  be  removed  owing  to  the  narrowness  of  the  stream  even  at  a  stage 
several  feet  above  low  water.  •  •  •  The  river  is  spanned  by  three 
bridges.  •  •  •  The  railroad  bridges  are  only  a  few  inches  above 
high  water,  while  the  road  bridge  is  sometimes  submerged."    «    *    « 
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The  road  bridge  mentioned  was  carried  away  by  the  flood  of  1881. 

Under  acts  of  Congress  approved  June  23,  1874,  and  Jane  17, 1880, 
examinations  and  partial  surveys  were  made  in  1874  and  in  1880,  and  a 
plan  of  improvement  was  adopted  which  provides  for  obtaining  for  the 
lower  Cahaba  River,  from  its  mouth  to  the  town  of  Genterville,  a  dis- 
tance of  88  miles,  a  navigable  channel  with  a  width  in  open  river  of  100 
feet,  and  in  soft  rock  and  bar  cuts  of  60  feet,  having  a  depth  at  low 
water  of  3  feet,  by  the  removal  of  snags,  etc.,  from  the  channel  and 
overhanging  trees  from  the  banks;  by  cutting  through  the  soft  rock  and 
grave}  bars,  and  by  contracting  and  regulating  the  channel. 

The  expenditure  up  to  June  30, 1886,  of  $28,989.79  had  resulted  in 
the  partial  improvement  of  the  river  from  its  mouth  to  Genterville, 
adapting  it  to  high-water  navigation,  but  on  account  of  the  obstructing 
railroad  bridges,  steam-boats  were  unable  to  make  any  use  of  the  im- 
proved river.  Since  that  time  no  work  has  been  done  because  of  a  pro- 
viso in  the  river  and  harbor  act  of  August  5, 1886,  that  <^  no  part  of  said 
sum  ($7,500  appropriated  for  this  work)  shall  be  expended  until  the 
office^  in  charge  shall  have  reported  that  the  railroad  and  other  bridges 
across  said  river  have  been  provided  with  good  and  sufficient  draw 
openings."  These  bridges  continue  to  obstruct  the  navigation  of  the 
river,  not  having  been  provided  with  draw  openings.  The  working 
plant  of  the  Cahaba  Eiver  has  been  transferr^  to  the  Escambia  and 
Conecuh  Improvement. 

During  the  year  ending  June  30, 1890,  $13.60  was  expended  to  defray 
the  costs  of  an  examination  of  the  bridges  obstructing  the  navigation  of 
this  river,  made  in  compliance  with  a  request  of  Hon.  J.  E.  Cobb,  M.  O., 
dated  March  25,  1890. 

This  examination  showed  that  no  changes  had  been  made  in  the  rail- 
road bridges,  but  no  action  was  taken  in  the  matter  on  account  of  the 
withdrawal  of  his  complaint  by  the  Honorable  Mr.  Cobb,  under  dat«  of 
April  24, 1890. 
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July  1, 1889,  amount  available $7,801. 

July  1, 1890,  amount  expended  during  fiscal  year,  ezolusive  of  liabilities 
outstanding  July  1,  1889 31.50 

July  1,  1890,  balance  available 7,770.35 

Amount  (estimated)  requ  ired  for  completion  of  existing^  project 157, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  11.) 

12.  Alabama  RiveVj  Alabama, — Before  improvements  were  begun  in 
1878,  the  river  was  so  full  of  sunken  logs  and  snags,  and  so  obstructed 
by  bars,  shoals,  and  reefs— on  many  of  which  the  low-water  depth  was 
only  2^  to  3^  feet — that  navigation  was  both  difficult  and  dangerous, 
and  many  boats  were  destroyed.  At  low  water  stages  boats  could  only 
run  by  day -light,  and  long  detentions  at  the  bars  and  shoals  were  fre- 
quent. The  normal  width  of  the  upper  river  is  from  500  to  600  feet^ 
and  of  the  lower  river  from  700  to  800  feet  In  the  portions  of  the 
river  having  these  widths,  the  low- water  depths  vary  from  8  to  15  feet; 
but  where  the  river  has  been  widened  by  the  erosion  of  its  banks,  bars, 
shoals^  and  reefs  are  found.  That  portion  below  the  Cut-off— 20  miles 
in  length — was  absolutely  inaccessible  during  low  water,  and  all  land- 
ings situated  thereupon  were  deprived  of  steam-boat  service  during 
that  season. 

The  plan  of  improvement  adopted  pursuant  to  an  examination  and 
partial  survey  of  this  river  made  under  act  of  Congress,  approved  March. 
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3,  1875,  provides  for  obtaining  a  chanuel  200  feet  in  width,  and  4  feet 
in  depthy  at  low  water,  from  the  mouth  of  the  river,  44  miles  above 
MobiJe,  to  Wetumpka,  Ala.,  a  distance  of  323  miles,  by  the  removal  of 
snags,  logs,  etc.,  from  the  channel ;  cutting  overhanging  trees  from  the 
banks ;  removing  rock  and  gravel  reefs  by  blasting  and  dredging;  and 
deepening  sand-bars  by  works  of  contraction  and  shore  protection. 

The  expenditure  of  $151,595.08,  up  to  June  30, 1889,  had  resulted  in 
clearing  the  river  of  dangerous  snags  and  overhanging  timber;  in  the 
improvement  of  the  worst  bars;  in  opening  the  20  miles  of  the  river 
below  the  Gut-off;  in  an  increased  safety  to  navigation)  greater  regu- 
larity and  reduction  in  time  of  trips,  and  enabling  boats  to  carry  larger 
loads.    Boats  now  run  by  night,  as  well  as  by  day,  at  all  stages  of  water. 

The  original  estimate,  in  1876,  of  the  cost  of  the  improvement  of  this 
river,  was $229,741.  This  estimate  contemplated  that  the  project  should 
be  prosecuted  continuously  and  expeditiously  by  the  appropriation  of 
the  amounts  annually  recommended.  Such  appropriations  have  not, 
however,  been  made,  and  no  appropriations,  whatever,  were  made  in  the 
years  1883, 1885, 1887,  and  1889.  The  work  has,  so  far,  extended  over  a 
period  of  12  years,  with  total  appropriations  amounting  to  $185,000,  of 
which,  much  the  larger  part  has  been  necessarily  expended  in  removing 
the  annual  accumulation  of  logs  and  snags,  due  to  freshets,  and  in 
maintaining  the  improvement  accomplished  with  the  earlier  appropria- 
tions. The  survey  of  1875  does  not  now  furnish  data  for  estimating  the 
amount  required  to  complete  the  original  project. 

During  the  year  ending  June  30, 1890,  $8,806.97  were  expended  in 
maintaining  the  existing  improvement. 

July  1, 1889.  amoant  ftTailable 113,404.92 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $8,806.97 

July  1,  1890,  outstanding  liabilities 2,290.21 

11,097.18 

July  1,  1890,  balance  available 2,307.74 

Amount  appropriated  by  act  of  September  19,  1890 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 22, 307. 74 

(See  Appendix  Q 12.) 

13.  Operating  and  care  of  canals  and  other  works  of  navigation  on  the 
Coosa  Rivery  Georgia  a/nd  Alabama. — ^The  expenses  of  operating  Lock 
No.  1  since  March  1, 1890,  of  operating  Lock  Ko.  2  since  March  16, 1890, 
and  of  operating  Lock  No.  3  since  May  27,  1890,  have  been  paid  in  the 
manner  indicated  by  section  4,  act  of  Jaly  5,  1884. 

The  amount  expended  dnring  the  fiscal  year  ending  June  30, 1890, 
was  $326.42. 

(See  Appendix  Q  13.) 

EXAMINATION   AND    SURVEY   FOB    IMPEOVEMENT,  TO    COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OP  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  of  Coosa  River,  Alabama,  from  the  rapids  at  Wetumka,  to  con- 
nect with  the  improvements  already  completed  on  said  river  above  the  Ten 
Islands,  that  the  locality  is  worthy  of  improvement,  and  the  public 
necessity  therefor  being  apparent  from  the  facts  and  reasons  reported, 
which  are  concnrrel  in  by  the  Chief  of  Engineers,  Captain  Price  was 
charged  with  and  completed  its  survey,  the  results  of  which  were  trans- 
mitt^  to  (/ougress  and  printed  as  House  Ex.  Doc  94,  Fifty-first  Con- 
grR88|  first  session.    (See  also  Appendix  Q  14.) 
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IMPROVEMENT  OF  THE  HARBOR  OF  MOBILE,  OF  WARRIOR,  TOMBIG- 
BEE,  AND  BLACK  WARRIOR  RIVERS,  ALABAMA,  AND  OF  CERTAIN 
RIVERS  IN  MISSISSIPPI — IMPROVEMENT  OF  CHANT^EL  TO  BILOXI  BAY. 

Officer  iu  charge,  Miaj.  A .  N.  Damrell,  Corps  of  Engineers ;  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Eu^neers. 

1.  Mobile  Harbor^  Alabama. — The  present  project  for  the  improvement 
of  this  harbor  was  adopted  in  August,  1888,  the  object  being  to  afford 
a  channel  of  entrance  from  the  Gulf  of  Mexico  to  the  city  of  Mobile  of 
280  feet  width  on  top  of  cut,  with  a  central  depth  of  23  feet  at  mean 
low  water,  by  dredging  at  an  estimated  cost  of  $1,980,000. 

The  channel  had  o^ginally  a  minimum  depth  of  6^  feet  through 
Choctaw  Pass  and  8  feet  on  Dog  River  Bar.  This  was  deepened  by 
dredging,  under  appropriations  from  1826  to  1852  of  $228,830.68,  to  10 
feet  through  both. 

In  1860  the  channel  in  Choctaw  Pass  had  shoaled  to  7^  feet. 

From  1870  to  1878  the  channel  was  deepened  by  dredging  to  13  feet, 
under  appropriations  amounting  to  $401,000.  Length  of  cut,  8  miles. 
From  1881  to  1888  the  channel  was  deepened  by  dredging  to  17  feet, 
under  appropriations  amounting  to  $740,000,  but  this  project  was  not 
completed  when  the  last  project  was  adopted.  The  length  of  the  cut 
'Was  25.91  miles. 

Since  the  adoption  of  the  last  or  present  project  a  channel  has  been 
dredged  to  a  depth  of  19  feet  and  width  of  80  feet,  from  where  there 
was  that  depth  in  Mobile  Biver  to  where  the  same  depth  was  found  in 
the  lower  part  of  the  bay,  a  continuous  cut  of  over  26  miles,  about  one- 
half  was  done  in  the  fiscal  year  1888-1889,  and  the  remainder  during  the 
last  fiscal  year. 

The  lower  portion  has  shoaled  so  that  the  least  depth  is  now  15.G. 

The  average  central  depth  is,  however,  about  18^  feet  for  the  whole 
length  of  the  channel. 

The  amount  available  is  to  be  applied  to  continuing  the  improvement 
in  accordance  with  the  approved  project. 

July  1,1889,  amount  available |4,476.D3 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 1,967.78 

July  1,1890, balance  available 2,508.25 

Amount  appropriated  by  act  of  September  19, 1890 350, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 352, 508. 25 
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Amount  (estimated)  required  for  completion  of  existing  project 1, 380, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  R  1.)  - 

2.  Black  Warrior  River ^  Alabama^  from  Tuscaloosa  io  Daniels  Creek. — 
The  present  project  for  the  improvement  of  this  section  of  the  river  was 
adopted  in  1886,  the  object  being  to  afiford  a  water-way  for  the  transpor- 
tation of  coal,  iron  ore,  iron,  etc.,  in  barges  from  the  Warrior  coaJ  fields 
to  the  Gulf  of  Mexico,  by  the  construction  of  five  locks  and  dams,  at  an 
estimated  cost  of  $741,670. 

The  present  channel  is  only  navigable  during  very  high  water,  and  is 
even  then  extremely  dangerous.  The  amount  expended  to  June  30, 
1889,  was  $134,121.03.  This  was  used  in  necessary  surveys,  prepara- 
tion of  plans  and  estimates;  acquisition  of  land  for  site  for  Lock  No.  1 ; 
erection  of  lock-tender's  house  and  buildings  required  for  quarters, 
kitchen,  store-rooms,  toolrooms,  cement-warehouses,  blacksmith -shop, 
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and  sbed,  and  constraction  of  two  boats;  clearing  of  lock-site;  excava- 
tion of  foundation  pit  for  bank  wall ;  stripping  of  qnarry ;  grading  of 
track  from  lock  to  qnarry ;  construction  of  coffer-dam ;  laying  track  m)m 
the  lock  to  the  qnarry  1^  miles ;  making  two  inclines  from  the  bank  into 
the  lock  chamber ;  framing  and  setting  up  nineteen  derricks;  constmc- 
tion  of  boat  for  derrick  and  tw.o  barges ;  quarrying  of  7,811  cubic  yards 
of  stone;  cutting  of  2,364  cubic  yards  of  stone;  laying  of  1,434  cubic 
yards  of  masonry ;  excavation  of  816  cubic  yards  of  rock  and  1,500 
cubic  yards  of  earth  in  foundation. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  is 
$54,044.41,  and  resulted  in  the  completion  of  the  river-wall  of  Lock 
No.  I J  except  the  placing  of  six  (6)  pieces  of  coping,  the  construction 
of  the  bank- wall  to  a  height  of  24  feet  (6  feet  below  top),  construction 
of  breast-wall  for  needle  dam  and  trestles^  construction  of  more  than 
half  of  the  lift- wall,  completion  of  excavation  of  lock-chamber  except 
1,000  yardSf  and  commencement  of  base  of  dam. 

July  1,  1889,  amount  available $68,244.96 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  ol 

liabiUties  outstanding  July  1, 1889 $54,044.41 

July  1,  1890,  outstonding liabilities 3,343.12 

57,387.53 

July  1,  1800,  balance  available 4,857.43 

Amount  appropriated  by  act  of  September  19, 1890 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 154, 857. 43 

i  Amount  (estimated)  required  for  completion  of  existing  project 385,420.00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  B  2.) 

3.  Warrior  and  Tomhighee  Rivers^  Alabama  and  Mississippi, — (a)  War- 
rior Biverj  Alabama. — The  present  project  for  the  improvement  of  this 
river  was  adopted  in  1875,  the  object  being  to  obtain  a  channel  4  feet 
deep  at  ordinary  low  water,  and  80  feet  wide  from  Tuscaloosa  to  its 
month  by  the  removal  of  logs,  snags,  and  overhanging  trees,  and  the 
improvement  of  bars  by  jetties,  at  an  estimated  cost  of  $151,103.  The 
channel  at  that  time  was  not  navigable  at  a  low-water  stage.  The 
amount  expended  to  June  30, 1889,  was  abont  $116,709.33  (exact  fignres 
can  not  be  given,  as  for  the  years  1875  to  1882,  inclusive,  the  appropria- 
tion was  made  for  the  Tombigbee  and  Warriors  rivers  jointly,  without 
any  special  allotment  for  each,  and  therefore  no  separate  account  was 
kept),  and  resulted  in  obtaining  a  channel  safely  and  easily  navigable 
at  a  stage  of  wat^r  fully  3  feet  lower  than  was  formerly  practicable. 
The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  waA 
$3,710.65,  and  was  used  in  the  removal  of  an  accumulation  of  logs  and 
drift  that  had  formed  at  Forest  Piers  and  in  construction  of  a  portion 
of  the  plant  required  for  future  prosecution  of  the  work. 

July  1,  1889,  amount  available $17,678.63 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $3,710.65 

July  ly  1890,  amount  covered  by  uncompleted  contracts  made 

duringfiscalyearending  June  30, 1890 13,235.11 

16,945.76 

Jnlyl,  1890,  balance  available 732.87 

Amount  appropriated  by  act  of  September  19, 1890 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 100, 732. 87 
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Amoant  ( estiDiated)  required  for  preservation  of  iiiiprovemeDt |8, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act  of  1866  and  1867. 

(See  Appendix  B  3.) 

(&)  Totnbigbee  River j  AUbbama^  from  Walker^s  Bridge  to  Fulton, — ^The 
present  project  for  tbe  improvement  of  this  section  of  the  river  was 
adopted  in  1888,  the  object  being  to  obtain  a  good  channel  for  naviga- 
tion during  high  water  by  the  removal  of  snags,  logs,  and  stumps,  and 
catting  overhanging  trees,  at  an  estimated  cost  of  $1 1,000. 

The  channel  was  originally  only  navigable  for  small  rafts,  and  very 
troublesome  for  them. 

The  amount  expended  to  June  30, 1889,  was  $2,676.72,  and  resulted 
in  improving  about  third  of  the  entire  distance  according  to  the  project. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890, 
is  $1,057.98,  and  has  resulted  in  improving  about  one-sixth  of  the  entire 
distance,  so  that  now  about  one-half  of  the  work  in  distance  is  com- 
pleted. 

July  1,  1889, amount avaUable $1,3^.28 

July  1, 1890,  amount  expended  during  fiscal  year,  ezcluBive  of  liabilities 
outstanding  July  1, 1889 1,057.98 

■ 

Juiyl,  1890,  balance  available 265.30 

Amount  appropriated  by  act  of  September  19, 1890 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 4, 265. 30 
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Amount  (estimated)  required  for  completion  of  ex  isting  project 3, 000. 00 

Submitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 

(c)  Tombigbee  River f  from  Fulton  to  Vienna, — ^The  project  for  the  im- 
provement of  the  river  from  Fulton  down  to  Columbus,  144  miles,  was 
adopted  in  1873,  the  object  being  to  give  a  good  high-water  navigation 
throughout  by  the  removal  of  snags  and  overhanging  trees. 

The  channel  before  improvement  was  not  navigable  at  all  from  Fulton 
down  to  Cotton  Oin  Port,  69^  miles.  From  Cotton  Oin  Port  down  to 
Aberdeen,  about  25  miles,  it  was  navigable  for  small  barges  carrying 
about  125  bales  of  cotton.  From  Abenieen  down  to  Columbus,  about 
49^  miles,  navigation  was  difficult  when  the  river  was  12  feet  above 
ordinary  low  water. 

The  project  for  the  improvement  of  the  portion  of  the  river  between 
Columbus  and  Vienna  was  adopted  in  1879,  the  object  being  to  afford  a 
channel  of  navigable  width  and  3  feet  deep  during  ordinary  low  water. 

Before  the  improvement  was  commenced  the  channel  was' much  ob- 
structed by  snags  and  overhanging  trees,  and  there  was  only  1  foot  of 
water  on  some  of  the  bars  during  low  water. 

The  amount  expended  to  June  30, 1889  was  about  $79,514.42  (exact 
figures  can  not  be  given  for  reasons  stated  in  Warrior  River  report),  and 
resulted  in  the  completion  of  the  proposed  improvement  of  that  section 
of  the  river  from  Fulton  down  to  Columbus,  and  in  giving  such  a  chan- 
nel from  Columbus  down  to  Vienna  that  navigation  was  possible  on  a 
2-foot  rise  for  boats  drawing  3  feet,  and  the  accomplishment  of  over 
one-half  of  the  work. 

The  amount  of  $2,560.15  has  been  expended  during  the  fiscal  year 
ending  June  30, 1890  in  preparation  of  a  portion  of  the  plant  required 
for  future  work  and  care  of  property. 
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Jaly  1, 1889»  amount  available |6,535.64 

July  If  1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilitieB  outstanding  July  1, 1889 |2,560.15 

July  1, 1890,  amount  coYered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30,  1890 3,975.49 

6,535,64 


\ 


Amount  appropriated  by  act  of  September  19, 1890 6, 000. 00 

Amount  (estimated)  required  for  preservation  of  improvement 8, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acta  of  1866  and  1867. 

(See  Appendix  B  3.) 

(d)  Tombigbee  Rvoer^  below  Vienfia, — The  project  tor  the  improvement 
of  this  x>ortion  of  the  river  was  adopted  in  1879,  the  object  being  to 
afford  a  channel  of  navigable  width  and  4  feet  deep  at  ordinary  low 
water  from  the  month  up  to  Demopolis,  and  3  feet  deep  from  Demopolis 
up  to  Vienna.  Before  the  improvement  the  river  was  navigable  from 
the  mouth  ap  to  Bladon  Springs,  91  miles,  during  the  entire  year ;  from 
Bladon  Springs  up  to  Demopolis,  100  miles,  navigation  was  suspended 
about  two  months  yearly  during  low  water. 

From  Demopolis  up  to  Vienna  the  channel  was  much  obstructed  by 
snags  and  overhanging  trees,  and  water  was  so  shoal  on  the  bars  that 
navigation  was  only  attempted  on  a  considerable  rise. 

The  amonnt  expended  to  June  30, 1889,  was  about  $107,980.95  (exact 
figures  can  not  be  given  for  reasons  stated  in  Warrior  River  report), 
and  resulted  in  obtaining  an  unobstructed  channel  with  3  feet  depth  of 
water  from  the  mouth  up  to  Tompkiu's  Bluff,  145  miles,  with  a  2-foot 
depth  from  there  up  to  Kirkpatrick's,  63  miles,  and  1-foot  depth  from 
there  up  to  Vienna,  74  miles.  A  considerable  portion  of  the  sum  ex- 
pended has  been  used  in  preservation  of  the  improvement  previously 
made. 

The  amount  expended  in  the  fiscal  year  ending  June  30, 1890,  was 
$4,311.26,  and  has  been  used  in  care  of  property  and  preparation  of  a 
portion  of  the  plant  required  in  future  prosecution  of  work. 

July  1,  1889,  amount  available $4,580.62 

July  1;  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18W9 4,311.26 


♦ 


July  1, 1890,  balance  available 269.36 

C  Amount  (estimated)  required  for  preservation  of  improyement 8, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     barbor  acts  of  1866  and  1867. 

(See  Appendix  B  3.) 

4.  Noxubee  RiveTy  Mississippi, — The  present  project  for  the  iraprove- 
ment  of  this  river  was  adopted  in  1880,  the  object  being  to  afford  a 
channel  fbr  small  river  steamers  from  its  mouth  up  to  Macon,  Miss.,  of 
navigable  width  and  depth  when  the  water  is  above  ordinary  low- water 
stage. 

The  amount  expended  to  June  30, 1889  was  (47,527.52,  and  resulted 
in  obtaining  a  channel  wholly  improved  from  the  mouth  of  the  river  up 
to  Macon.  The  amount  expended  during  the  fiscal  year  ending  June 
30, 1890,  was  $2,185.02,  and  resulted  in  the  preservation  of  the  improve- 
ment of  the  river  below  Macon. 

All  work  hereafter  will  be  for  maintenance  of  the  improvement. 
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July  1,  1889,  ainonnt  availablo $2,472.48 

July  I,  lb90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstaodingJaly  1,  1889 2,185.02 

July  1,  1890,  balance  available 287.46 

Amount  appropriated  by  act  of  September  19,  1890 3,000.00 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 3, 287. 46 

(See  Appendix  R  4.) 

5.  Pascagoula  River ^  MississippL-r-The  present  project  for  the  im- 
provement of  tbis  river  was  adopted  in  1886,  the  object  being  to  afford 
a  channel  of  navigable  width  and  minimum  depth  of  12  feet  at  mean 
low  water  from  Moss  Point  to  the  anchorage  in  the  sound,  and  to  main- 
tain the  river  above  Moss  Point  in  iti  improved  condition,  at  an  esti- 
mated cost  of  $78,100  for  the  channel  from  Moss  Point  down,  and 
$2,500  annually  for  preservation  of  improvement  above  Moss  Point. 

The  channel  before  the  improvement  commenced  had  a  least  depth 
of  3  feet.  This  was  increased  to  7^  feet  with  a  width  of  180  feet  by 
dredging,  from  1878  to  1880,  at  a  cost  of  about  $42,500. 

From  the  light-house  near  the  month  of  the  river  throughout  the  en- 
tire length  there  is  a  navigable  channel,  obtained  by  the  removal  of 
snags  and  overhanging  trees,  from  1881  to  1884  inclusive,  at  a  cost  of 
about  $15,000. 

The  amount  expended  to  June  30, 1889,  is  $23,601.18,  and  resulted  in 
obtaining  a  channel  by  dredging  through  the  bar  at  the  mouth  of  the 
river  with  a  minimum  width  of  135  feet  and  a  maximum  width  of  205  feet, 
and  a  minimum  depth  of  9^  feet  at  mean  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  was 
$6,242.64,  and  resulted  in  the  completion  of  more  than  one-half  of  the 
work  needed  to  complete  the  project  from  Moss  Point  to  the  mouth  of 
the  river.  The  officer  in  charge  reports  that  it  has  been  necessary  to 
increase  the  estimate  for  completion  of  this  work  owing  to  the  hardness 
of  a  portion  of  the  material  to  be  dredged. 

The  amount  available  is  to  be  expended  in  the  further  improvement 
of  the  channel,  according  to  project,  and  in  the  removal  of  such  obstruc- 
tions in  the  river  above  Moss  Point  as  have  lodged  during  the  suspen- 
sion of  work. 

July  1,1889, amount  available $27,004.07 

July  1, 1890,  amount  expended  during  fiscal  year,  exolusive  of 

liabilities  outstanding  July  1,  1889 |6,242.64 

July  1,1890, outstanding  liabilities 4,666.43 

July  1, 1890,  amonnt  covered  by  uncompleted  contracts  made 

during  fiscal  vear  ending  June  30,  1890 14,796.00 

25,704.07 

July  1,1890,  balance  available 1,300.00 

Amount  appropriated  by  act  of  September  19,1890 T 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 *. . . .    21, 300. 00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  18()6  and  1867. 

(See  Appendix  R  5.) 

6.  Harbor  at  Biloxi,  MississippL — The  present  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1882,  the  object  being  to  af- 
ford a  channel  of  entrance  from  Mississippi  Soand  to  the  wharves  at 
Biloxi  of  navigable  width  aod  8  feet  deep,  at  an  estimated  cost  of 
$55,000 ;  the  channel  before  was  ^  feet  deep  at  the  showiest  part. 
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The  anioant  expended  to  Jnne  30, 1889,  was  $17,452.19,  aad  resulted 
in  dredging  a  obannel  8  feet  deep  at  mean  low  water  throughout  and 
126  feet  wide  from  the  8-foot  curve  outside  iu  Mississippi  Hound  for  a 
distance  of  2,150  feet,  thence  84  feet  wide  for  a  further  distance  of  2,000 
feet,  and  thence  124  feet  wide  for  a  further  distance  of  1,030  feet  to  the 
8-foot  curve  in  Biloxi  Bay. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  is 
(176.36  in  preparation  for  work  on  channel. 

Julyl,  1889,  amoant  available $18,547.81 

Jaly  1.  1890y  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jalv  1,  1889 $176.36 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30,  1890 16,371.45 

— ^ 16,547.81 

July  ly  1890,  balance  available 2,000.00 

Amount  appropriated  by  act  of  September  19, 1890 9,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1891 : . . .    11, 000. 00 


i 


Amount  (estimated]!  required  for  completion  of  existing  project 10, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and  » 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  6.) 

7.  Pearl  Biverj  MisHsaippij  between  Edinburgh  and  Carthage. — The  proj- 
ect for  the  improvement  of  this  portion  of  the  river  was  adopted  in  1884, 
the  object  being  to  obtain  a  good  high-water  channel  throughout  for 
the  use  of  steamers  for  six  or  eight  months  of  the  year,  at  an  estimated 
cost  of  $13,464.  Before  the  improvement  wad  commenced  navigation 
was  only  possible  during  very  high  water,  and  was  even  then  trouble- 
some. 

The  amount  expended  up  to  the  dose  of  the  fiscal  year  ending  June 
30,  1889,  was  $5,256.42,  and  resulted  in  the  improvement  of  the  river 
from  Edinburgh  to  Carthage,  24^  miles,  so  that  boats  of  3^  feet  draught' 
could  navigate  safely  on  a  5-foot  rise  above  ordinary  low  water. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  was 
$3,864.80,  and  resulted  in  the  full  improvement  of  the  river  from  Edin< 
burgh  down,  so  that  light-draught  boats  can  navigate  that  portion  ou 
a  4^foot  rise  above  ordinary  low  water.    Project  completed. 

Julyl,  1889,  amount  available .' $4,41M.  13 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outiitonding  July  1, 1889 3,«64.60 

July  1,  1890,  balance  available 629.53 

Amount  appropriated  by  act  of  September  19,  1890 ,. 5,000.00 

Amount  available  for  fiscal  year  ending  Jane  30, 1891 5,629.53 

C  Amoant  (estimated)  required  for  preservation  of  improvement 500. 00 

<  Snbmittea  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(Uee  Appendix  B  7.) 

8.  Pearl  RiveVy  Mississippi^  from  Jackson  to  OariJuige. — ^The  present 
project  for  the  improvement  of  this  portion  of  the  river  was  adopted 
in  1887,  the  object  being  to  obtain  a  channel  of  2  feet  depth  at  low 
water  and  of  navigable  width  throughout,  at  an  estimated  cost  of 
150,000. 

Before  the  improvement  was  commenced,  navigation,  even  during 
high  water,  was  difficult  on  account  of  snags  and  overhanging  trees. 
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The  amount  expended  to  June  30, 1889,  was  #22j|956.73,  and  resulted 
in  such  improvement  of  89  miles  of  river  from  Oarthage  down  that 
boats  of  3  feet  draught  of  water  could  navigate  this  distance  on  a  3- 
foot  rise  above  ordinary  low  water,  and  the  remaining  distance  16  miles 
on  a  4-foot  rise. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  is 
$190  for  care  of  property. 

July  1, 1889,  amoant  available $293.27 

Jaly  1, 1890,  amoant  expended  during  fiscal  year,  exdnsiye  of  liabilities 
outstunding  July  1,  1889 190.00 

July  ly  1890, balance  available 103.27 

Amoant  appropriated  by  act  of  September  19, 1890 3, 000. 00 

Amoant  available  for  fiscal  year  ending  June  30, 1891 3, 103. 27 

i  Amoant  (estimated)  reqaired  for  completion  of  existing  project 23, 500. 00 

<  Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867.  >t 

(See  Appendix  B.  8.) 

9.  Pearl  River ^  Mississippi^  below  Jackson. — ^The  present  project  for 
the  improvement  of  this  portion  Of  the  river  was  adopted  in  1885,  the 
object  being  to  afford  a  channel  2  feet  deep  at  ordinary  low  water  and 
of  navigable  width  from  the  mouth  of  the  river  up  to  Jackson,  at  an 
estimated  cost  of  $145,940. 

Before  the  improvement  the  river  was  not  navigable  at  all  at  low 
water,  and  difficult  at  high  water. 

The  amount  expended  on  the  work  to  June  30, 1889,  was  $99,354.96, 
and  resulted  in  the  complete  improvement  of  that  section  of  the  river 
from  the  head  of  the  cutoff  near  the  head  of  West  Pearl  River  down  to 
the  mouth  at  the  Kigolets,  a  distance  of  51  miles,  the  complete  improve- 
ment of  25  miles  of  the  river  from  the  head  of  the  cut-off  up  to  Pools 
Bluff  for  a  width  of  100  feet,  and  the  partial  improvement  of  the  river 
from  Jackson  down  to  the  cut-off,  a  distance  of  239  miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30, 1890,  was 
$3,748.59,  and  resulted  in  the  complete  improvement  of  30  miles  of  river 
from  Pools  Bluff  to  Wheats  Field,  for  a  width  of  100  feet,  and  partial 
improvement  of  50  miles  of  river  from  Wheats  Field  up  to  Oolumbia. 

Condition  of  this  part  of  the  river  is  now  such  that  light-draught 
boats  can  navigate  from  the  mouth  at  the  Bigolets,  La,,  to  Wheats 
Field,  Mississippi,  106  miles,  all  the  year;  from  Wheats  Field  up  to  Oo- 
lumbia, Miss.,  50  miles,  on  a  6- foot  rise,  and  from  Oolumbia  to  Jackson 
on  a  7-foot  rise. 

July  l,1889,amount  available $7,770,04 

July  1, 1890,  amount  expended  doring  fiscal  year,  ezclnslTe  of  liabilities 
outstanding  July  1,1889 3,748.59 

July  1,1890, balance  available 4,021.45 

Amount  appropriated  by  act  of  September  19,  1890 20,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 24,021.45 


1 


Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 

Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  R  9.) 
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SXAMINATIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUOUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
the  pnblic  necessity  therefor  being  apparent  firom  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major 
Damre&  was  charged  with  and  completed  their  survey,  the  results  of 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty-first  Congress,  first  session. 

1.  Warrior  Bivery  Alabama^  from  Tuscaloosa  to  Demopolis]  Tonibigbee 
Biver  from  its  moutii  up  to  Vienna,  and  Tomhigbee  Biver  between  Vienna 
and  Cotton  Oin. — Printed  as  House  Ex.  Doc.  156.  (See  also  Appendix 
B  10.) 

2.  Sipsey  Biver ^  Alabama^  from  the  Tombigbee  Biter  at  Vienna  to  Texas^ 
with  a  view  of  easy  transportation  of  coal. — Printed  as  House  Ex.  Doc 
198.    (See  also  Appendix  E  11.) 

INSPEOTION  OF  THE  IMPROVEMENT  OF  THE  SOUTH  PASS  OF  THE  MIS- 
SISSIPPI RIVER. 

Inspecting  officer,  Capt.  W.  L.  Fisk,  Corps  of  Enginers. 

The  inspecting  officer  in  his  annual  report  states  that  the  legal  chan- 
nel was  maintained  during  the  year  except  for  the  first  five  days  in 
October,  1889,  when  the  central  depth  between  the  extreme  ends  of  the 
jetties  was  only  29.6  feet,  instead  of  the  required  30  feet. 

During  the  year  the  least  depth  beyond  the  ends  of  the  jetties,  and 
on  a  direct  course  from  there  to  sea  was  28.3  feet,  whUe  in  the  channel 
turning  to  the  eastward  there  was  a  least  depth  of  31.5  feet  with  a  least 
width  of  130  feet  between  the  30  feet  curves. 

The  least  depth  between  the  head  of  the  Passes  and  the  Gulf  during 
the  year  was  27  feet,  which  prevailed  but  a  short  time. 

In  December  last  a  steamship  drawing  27  feet  went  out  through  the 
jetties  in  a  dense  fog,  without  the  slightest  trouble. 

In  April  last  a  st^m-ship  was  aground  in  the  upper  part  of  the  pass, 
in  consequence  of  not  being  in  the  proper  part  of  the  channel. 

The  demurrer  filed  in  the  cases  of  the  pilots  and  masters  indicted  for 
violations  of  the  ^^  rules  regulating  the  navigation  of  South  Pass  of 
the  Mississippi  Biver,"  and  which  at  the  date  of  the  last  Annual  Re- 
port was  held  under  advisement,  was  over-ruled  and  the  validity  of  the 
rules  established.    One  pilot  was  brought  to  trial  but  was  acquitted. 

Julyl,  !»»,  amount  available $11,042.27 

.  Jaly  1,  1690,  amoant  expended  during  fiscal  year,  exolusive  of  liabilities 

oatstanding  July  1, 1889 10,000.00 

Jnly  1,  1890,  balance  available 1,042.27 

Amoant  appropriated  by  act  of  August  11,  1888 10,000.00 

Amoant  available  for  fiscal  year  ending  June  30, 1891 11,042.27 

(See  Appendix  S.) 

IHPBOYEICENT  OF  VARIOUS  WATEB-GGUBSES  IN  THE  STATE  OF 
LOUISIANA — IMPBOYEMENT  OF  SABINE  PASS  AND  OF  SABINE  AND 
NEOHES  BIYEBSy  TEXAS. 

OfBcer  in  charge,  Oapt.  W,  L.  Fisk,  Corps  of  Engineers ;  Division 
Engineer,  Ck>I.  G.  B.  Gomstock,  Gorps  of  Engineers. 
1,  Tehefuncte  Biver  and  Bogue  Falia^  Louisana. — ^The  rivei  i&  nai^v- 
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gable  for  steamers  drawing  5  feet  to  Old  Landiug,  about  10  or  12  utiles 
above  its  month,  and  then  for  lighter-draught  schooners  to  Covington, 
about  2  miles  further  up  on  the  Bogue  Falia.  The  bar  at  the  mouth  of 
the  river  had  a  depth  of  4^  feet  on  it  at  the  lowest  stage  of  the  water. 
The  project  tor  the  improvement  of  the  river  was  made  in  1880,  and 
contemplated  the  removal  of  overhanging  trees,  logs,  etc.,  in  channel, 
and  the  dredging  of  the  bar  at  its  mouth. 

The  obstructions,  such  as  overhanging  trees,  logs,  etc.,  were  removed, 
but  the  bar  at  the  modth  was  not  dredged,  as  it  would  be  likely  to  re 
form. 

To  prevent  this,  or  retard  its  re-formation,  the  officer  in  charge  iu 
1884  recommended  building  a  breakwater  extending  2,500  feet  into  the 
Lake,  and  then  dredging  a  channel  through  the  bar. 

With  the  two  appropriations  of  $1,500  each,  made  in  1881  and  1882, 
the  obstructions  below  Covington  were  removed  and  part  of  the  unex- 
pended balance  was' used  for  the  construction  of  820  feet  of  the  break- 
water. 

The  original  estimated  cost  of  improving  the  river  was  $5,460,  but 
this  did  not  include  bmlding  a  breakwater  across  the  bar. 

The  project,  as  modified  in  1884,  was  estimated  to  cost  $20,400,  but 
has  not  yet  received  the  sanction  of  Congress. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  $3,000  had  been 
expended  on  this  improvement,  at  which  time  the  navigation  had  been 
improved  for  schooners  to  Covington  by  removal  of  snags  and  over- 
hanging trees,  and  it  is  thought  that  the  breakwater  has  retarded  the 
drift  of  sand  on  the  bar  at  the  river's  mouth. 

Twenty-five  hundred  dollars  was  appropriated  by  Congress  in  Au- 
gust, 1886,  to  improve  Bogue  Falia  between  Old  Landing  and  Covington. 
Early  in  1887  operations  began  and  channels  5  feet  in  depth  and  30  to 
60  feet  wide  were  cut  through  the  bars  in  this  stretch  of  bayou,  giving 
better  navigation  for  schooners  to  and  from  Covington. 

Fifty-five  hundred  dollars  was  expended  on  this  stream  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1889. 

Amoant  appropriated  by  act  of  September  19, 1890 $1,000.00 

(See  Appendix  T  1.) 

2.  Tickfaw  River  and  its  tributarieSj  Louisiana. — In  1879  Congress 
authorized  an  examination  of  this  river.  .A  project  was  suba^itted  in 
1881  to  clean  out  the  river  and  its  navigable  branches — the  Natalbany, 
Blood,  and  Pontchatoula  rivers — by  removing  logs,  snags,  trees,  etc.,  at 
an  estimated  cost  of  $10,230.  •  « 

In  1881, 1882, 1886,  and  1888,  Congress  made  appropriations  aggre- 
gating $7,000,  and  20  miles  of  theTickfaw,  and  the  Natalbany  to  Spring- 
field, the  head  of  navigation,  have  been  improved.  Work  was  also  done 
on  the  Ponchatoula  as  far  as  it  was  thought  advisable. 

The  Blood  River  was  also  cleaned  out  as  far  as  navigable.  Only  a 
little  wood  and  some  saw-logs  are  carried  or  floated  on  this  stream. 

The  improvement  is  not  permanent,  as  obstructions  will  continue  lo 
form  in  all  these  streams,  but  an  annual  appropriation  of  $1,000  will 
keep  them  in  good  order. 

With  the  appropriation  of  1886  the  work  was  completed  according 
to  the  original  project,  but  obstructions  having  re-formed  in  the  mean 
time  it  was  necessary  to  use  the  appropriation  of  1888,  $1,000,  for  re- 
moving them. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $6,981.81  had 
been  expended  on  this  stream. 
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Joly  1, 1889,  amoant  available $18.20 

July  l,1890,ainoaiit  expended  daring  fiscal  year,  exclasive-  of  liabilities 
ontsUnding  Jaly  1,  1889 - ,.  18.20 

AnioQDt  appropriated  by  act  of  September  19,  1890 1,000.00 

(See  Appendix  T  2.) 

3.  Amite  River^  Louisiana. — Before  improvement  the  river  was  ob- 
stracted  by  snags,  sauken  logs,  and  trees.  One  or  two  small  steam- 
lK>at8  and  a  number  of  sailing-vessels  were  employed  in  the  commerce 
of  the  river.  In  1880  a  project  was  made  to  remove  obstructions  above 
Bayou  Manchac,  so  as  to  get  5  feet  depth  as  far  as  appropriations 
would  permit.  Eight  thousand  dollars  was  appropriated,  and  the  im- 
provement of  40  miles  of  river  above  Bayou  Manchac  was  contracted 
for.  The  work  was  of  little  benefit  to  commerce.  In  1881  $5,000  was 
appropriated  to  continue  the  work.  In  1883  the  project  was  modified 
so  as  to  improve  the  river  below  Bayou  Manchac  and  work  was  done 
uiM>n  about  8  miles  of  river. 

In  1886  $2,000  was  appropriated  to  continue  the  improvement.  This 
was  applied  to  that  portion  of  the  river  below  the  mouth  of  Bayou 
Manchac,  and  principally  between  there  and  Port  Vincent.  Work  was 
resumed  in  November,  1880,  and  completed  in  January,  1887,  and  the 
channel  cleared. 

In  1888  $5,000  was  appropriated,  of  which  $2,500  was  made  appli- 
cable to  the  Bayou  Manchac  by  the  terms  of  the  act. 

Under  this  appropriation  Bayou  Manchac  was  cleaned^out  from  its 
mouth  to  Hereford  Landing,  a  distance  of  9^  miles,  and  *the  obstruc- 
tions that  had  reformed  in  Amite  Biver  below  the  mouth  of  the  Man- . 
cbac  were  removed. 

The  improvement  is  not  a  permanent  one  as  new  obstructions  will 
form  from  the  caving  banks. 

The  estimated  annual  expense  of  keeping  this  stream  clear  is  $2,000. 
The  original  estimated  cost  of  the  work  on  Amite  Biver  only  was 
$23,760. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $19,375.96 
had  been  expended  on  this  stream. 

July  1,1889,  amount  available $624.04 

Joly  I,  1890,  amoant  expended  dnring  fiscal  year,  exolasiye  of  liabilities 
outstanding  July  1, 1889 110.04 

July  1,1890,  balance  available 514.04 

Amount  appropriated  by  act  of  September  19, 1890 3,800.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 «. 4, 314. 04 

(See  Appendix  T  3.) 

4.  Bayou  La  Fourohey  Louisiana. — ^The  original  project  adopted  in 
1879,  was  for  the  removal  from  the  channel  of  snags,  shoals,  wrecks, 
and  overhanging  trees,  and  under  it  $28,754.45  was  expended  up  to 
June  30, 1885,  giving  much  relief  to  navigation. 

In  1888  Congress  appropriated  $50,000  for  the  improvement  of  the 
bayou  on  the  plan  of  Lieutenant  Crosby,  Corps  of  Engineers,  dated 
June  11, 1886,  and  provided  for  dredging  for  the  immediate  relief  of  low- 
water  navigation. 

Lieutenant  Crosby's  project  was  for  a  lock  at  the  head  of  the  bayou 
connecting  it  with  the  Mississippi  River,  and  subsequent  dredging  of 
the  bayou  channel  to  a  width  of  75  feet  with  a  depth  of  5  feet  at  mean 
low  water  of  the  Gulf.  The  estimated  cost  was  $450,000  with  an  annual 
expenditure  of  $8,000  for  operation  and  maintenance. 
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The  appropriation  of  1888,  became  av4>ilable  so  late  in  the  season  it 
was  only  possible  to  dredge  the  bar  at  the  head  of  the  Bayou,  but  this 
let  in  so  mach  water  from  the  Mississippi  Biver  that  the  fiat- Doats  were 
able  to  commence  running  again  at,  once,  and  had  no  fnrther  txoable, 
the  water  beginning  to  rise  soon  after. 

The  remainder  of  the  dredging  was  advertised  later,  but  the  only  bid 
received  being  too  high  it  was  rejected,  and  authority  obtained  to  hire 
the  dredge  Oeo*  F.  Bootes^  which  began  dredging  September  11, 1889, 
and  continued  until  January  18, 1890,  when  the  water  had  risen  so  much 
that  satisfactory  work  could  no  longer  be  done. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  (33,157.09, 
had  been  expended  on  this  stream. 

Jaly  1,  1889,  amooDt  available $46,842.91 

July  1,  1890,  amonnt  expended  dnring  iiscal  year,  exolasive  of  liabilities 
ontetauding  July  1,  1889 11,435.42 

Joly  1,  1890,  balance  available  35,407.49 

Amonnt  appropriated  by  act  of  September  19,1890 .*.>...    60,000.00 

Amonnt  available  for  fiaoal  y  ear  ending  Jane  30, 1891 85, 407. 49 

C  Amount  (estimated')  required  for  completion  of  existing  project 400, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  4.) 

5.  Bayou  Terrebonne^  Louisiana, — This  stream  was  examined  in  1879 
and  the  cost  of  its  imprq-vement  by  dredging  a  channel  to  Honma,  4 
feet  deep  at  mean  low  water  of  Gulf,  and  clearing  of  obstructions,  was 
estimated  at  (18,800,  afterwards  increased  to  (38,800. 

When  work  was  commenced  in  1880,  Baypn  Terrebonne  was  little 
more  than  a  drainage  ditch  in  many  places,  being  about  11  feet  wide 
where  dredging  began. 

To  June  30,  L889,  there  had  been  appropriated  $38,800  and  expended 
$34,480.33,  completing  the  work  to  Houma  according  to  project,  and 
allowing  freight  along  the  bayou  to  be  sent  by  steamers  or  lighters  to 
the  railroad  at  that  place. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $35,280.33  had 
been  expended  on  this  stream. 

July  1,  1889,  amount  available ••• $3,519.67 

July  1,  1890,  amount  expended  during  fiscal  year,  exclnaiYe  of  Uabilitiee 
outstanding  July  1,  1889 524.88 

July  1,  1890, balance  available 2,994.79 

(See  Appendix  T  5.) 

6.  Baysu  Flaquemine^  Louisiana. — To  comply  with  the  reqmrements 
of  the  river  and  harbor  act  of  August  5, 1886,  a  preliminary  examina- 
tion and  survey  were  made  of  tlu)  mouth  of  Plaquemine,  with  a  view  to 
its  connection  with  the  MississiV^i  Biver  by  looks,  and  also  Bayon  Pla- 
quemine  and  other  connecting  streams  to'form  the  best  route  to  Grand 
Lake,  La.  The  report  of  the  result  of  the  survey  is  printed  in  Senate 
Ex.  Doc.  No.  21,  Forty -ninth  Congress,  second  session,  and  also  as  Ap- 
pendix S  21  of  the  Report  of  the  Chief  of  Engineers  for  1887. 

The  proposed  project  provides  for  the  opening  of  the  water*roate  in- 
dicated by  removal  of  snags  and  dredging  and  constructing  a  lock  at 
the  mouth  of  Bayou  Plaquemine,  at  an  estimated  cost  of  $1,708,250. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $100,000 
for  this  w<Jrk. 


KIVEB  AND   HABBOK   IMPKOVEMENTS.  179 

By  tbe  terms  of  the  above  act  the  $100,000  appropriated  was  to  secure 
the  mouth  of  the  bayou  from  further  caving,  and  to  dredge  a  chanuol 
60  feet  wide  and  6  feet  deep  from  deep  water  up  to  Plaquemine  Dike. 

On  the  recommendation  of  the  officer  in  charge  the  first  part  of  this 
work  was  transferred  to  the  officer  in  charge  of  the  fourth  district  of 
the  Mississippi  Biver,  who  had  plant  available  for  this  work,  thus  avoid- 
ing the  expense  of  building  it.  Tbe  other  portion  of  the  work  was  com- 
menced early  in  June  by  the  Government  dredge  that  had  been  work- 
ing at  the  mouth  of  Neches  Kiver,  Texas,  during  the  winter  and  spring, 
and  progressed  satisfactorily  until  stopped  by  high  water  April  30, 1800. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1889,  $3,882.66  had 
been  expended  on  this  stream. 

July  1,  1889,  amoant available. $96,314.20 

AmoaDt  reserved  by  Chief  of  Engineers •     170.00 

96,484.20 
Jnly  1,  1890,  amount  expended  during  fiscal  year  exclusive  of 

liabilities  outstanding  July  1,  1889 $42, 538. 76 

July  1,1890,  outstanding  liabiHties 5,709.00 

48, 247. 76 

July  1,  1890,  balance  available 48,236.44 

Amount  appropriated  by  act  of  September  19,  1890 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 148, 236. 44 

(  Amount  (estimated')  required  for  completion  of  existing  project 1, 508, 250. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
V    harbor  acts  of  1866  and  1867. 

(See  Appendil  T  6.) 

7.  Bayou  CourtdbleaUy  Zoiemana.-^Dnring  the  high-water  season  the 
backwater  from  the  Atchafalaya  always  forms  a  large  sand  deposit 
known  as  Little  Devil  Bar  at  the  mouth  of  the  Oourtablean. 

When  the  water  fell  a  number  of  small  bayous  on  the  lower  side  of 
the  Gonrtableau  formerly  allowed  so  much  water  to  escape  into  the 
swamps  that  there  was  not  sufficient  current  to  scour  out  Little  Devil 
Bar,  and  during  low  water  it  was  necessary  to  transfer  freight  around 
it  by  a  tramway. 

An  examination  was  made  in  1879  and  the  cost  of  improvement  below 
Port  Barr6  was  estimated  at  $40,000,  the  project  being  to  close  the  run- 
out bayous,  iorcing  all  the  water  to  flow  over  Little  Devil  Bar  and  scour 
it  out,  after  which  a  timber  lock  and  dam  were  to  be  constructed  to  give 
slackwater  navigation  to  Washington,  La.  In  1883  tbe  estimate  was 
increased  to  $78,500  and  provided  for  a  masonry  lock.  Up  to  June 30, 
1889,  there  had  been  appropriated  $29,000,  of  which  $27,910.61  had  been 
expended  in  closing  run-out  bayous  with  the  eif'ect  of  partially  removing 
tbe  bar. 

During  the  year  ending  June  30, 1890,  the  low-water  season  was  so 
short  that  it  was  only  possible  to  make  a  few  repairs  upon  the  dams 
already  in  place,  and  as  the  high  water  still  entirely  covers  all  the 
work  its  present  condition  and  effect  can  not  be  determined.  It  is 
very  doabtfnl  if,  with  all  the  rnn-onts  closed,  a  channel  navigable  at 
low  water  can  be  maintained  over  Little  Devil  Bar,  which  under 
any  circnmstances  will  certainly  form  again  at  each  high  water  of  the 
Atchafalaya. 

Up  to  tbe  close  of  the  fiscal  year  ending  June  30, 1889,  $24,350.49 
had  been  expended  on  this  stream. 
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July  1,  1«89,  amouut  available - - ..-.^ $4,636.61 

Jnly  1, 1890,  amount  •xpended  daring  fiscal  year,  exolasive  of  liabilities 
outstanding  July  1,  1889 -.i 3.547.22 

July  1,  1890,  balance  available 1 1,089.39 

Amount  appropiiated  by  aqt  of  September  19,  1890 2, 200. 00 

•  

Amouut  availablei  for  fiscal  year  ending  June  30,  1891 3, 289. 39 

(See  Appendix  T  7.) 

8.  Calcasieu  River  and  PasSy  Louisiana. — In  1874,  and  again  in  1882- 
'83,  dredged  channels  were  cut  through  the  flats  in  Galcasiea  Lake 
above  Galcasiea  Pass. 

The  dredged  channel  was  8  feet  deep  and  70  feet  wide  by  7,500  feet 
long. 

In  1885  this  channel  had  again  shoaled  to  a  depth  of  3^  feet  and 
needed  redredging,  bat  an  unfortunate  wording  of  the  appropriation, 
<^  improving  Calcasieu  Biver,"  prevented  its  application  to  this  work. 
In  1886  this  was  remedied  and  funds  appropriated  for  Galcasiea  Biver 
became  available  for  both  the  pass  and  the  river.  Gontracts  were 
made  in  1886  for  building  two  lines  of  piles  and  planking  about  120  feet 
apart  and  a  mile  or  more  in  length,  between  which  a  channel  100  feet 
in  width  and  6  feet  in  depth  was  to  be  dredged  and  the  excavated  ma- 
terial thrown  outside  of  the  lines  of  the  piles. 

The  excavation  of  a  channel  100  feet  wide  and  6  feet  deep  througb  a 
bar  at  the  junction  of  the  river  and  lake  was  included  in  the  contract. 

Work  was  commenced  on  the  lines  of  piles  and  planking  in  the  winter 
of  1886.  In  the  spring  of  1887  operations  were  resan^ed  and  the  pile- 
work  and  planking  partially  completed,  when  the  contract  was  annulled 
January  3, 1888. 

During  this  long  delay  the  revetment  was  badly  damaged  by  the 
teredo  and  the  project  was  modified  as  far  as  to  omit  the  revetment. 

Work  was  begun  in  March  and  completed  August  31,  1888,  since 
which  time  nothing  has  been  done.  The  results  will  not  be  permanent, 
as  the  dredged  ohannel  will  nndoubtedly  shoal  again. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $19,203.71 
had  been  expended  on  this  stream. 

Jaly  1, 1889,  amonnt  available $10,000.00 

July  1,  1890,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,  1889 • 23.00 

July  1,  1890,  balance  available 9,977.00 

Amount  appropriated  by  act  of  September  19, 1890  ....^. 75, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 84, 977. 00 

(See  Appendix  T  8.) 

9.  Sabine  River,  Louisiana  and  Texas. — At  the  commencement  of  the 
improvement  of  the  river  there  was  a  depth  of  3^  feet  on  the  bar  at  its 
mouth  and  also  above  the  town  of  Orange.  Logs,  snags,  etc.,  above 
here  interfered  with  navigation.  To  June  30,  1889,  there  had  been 
appropriated  for  this  work  $34,700  of  which  $30,760.39  had  been  ex- 
pended. 

In  1880  a  channel  6  feet  deep,  70  to  100  feet  wide,  was  dredged  through 
the  bar.  In  1881  several  small  cats  to  avoid  bends  obstracted  with 
logs  were  made  above  Orange. 

The  dredged  channel  over  the  bar  at  the  mouth  is  somewhat  ob- 
structed by  logs,  but  the  depth  is  now  sufficient  for  present  demands 
of  navigation  and  commerce. 
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An  examioatioQ  above  Orange  showed  many  snags  in  parts  of  the 
channel  and  a  project  was  prepared  and  contract  entered  into  for  the 
expenditure  of  the  remaining  balance  in  closing  both  branches  of  Old 
River  at  the  head  of  the  Narrows  with  pile,  brash  and  earth  dams,  to 
throw  all  the  wat^r  into  the  asefal  channel,  and  removing  the  snags, 
overhanging  trees,  etc. 

The  smaller  Old  River  channel  was  closed  and  most  of  the  piles 
driven  for  the  larger  dam  when  a  sudden  rise  in  the  river  washed  out 
many  of  the  piles  in  the  latter.  The  river  remaining  so  high  that  sat- 
isfactory work  could  not  be  done,  the  contract  was  extended  to  the  next 
low-water  season.  There  has  been  no  loss  to  the  United  States  as  the 
contract  provides  for  payment  after  the  satisfactory  completion  and 
delivery  of  all  the  work.  The  contractor  states  that  the  completed  dam 
is  now  in  excellent  condition. 

Jaly  1, 1889, amoant  available $4,517.66 

jTily  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 678.05 

July  1,1890, balance  available 3,939.61 

(See  Appendix  T  9.) 

10.  Neches  RiveVy  Texas. — Before  this  river  was  improved  the  bar  at 
it«  mouth  had  only  3  feet  of  water  over  it,  and  snags  and  fallen  trees 
obstructed  navigation  between  Tellow  Bluff  and  Bevilsport.  To  June 
30,  1889,  $33,000  had  been  appropriated  for  this  work,  of  which 
$28,842.12  had  been  expended. 

In  1880  A  channel  was  dredged  through  the  bar  at  the  mouth  of  the 
river  5  feet  deep  and  30  to  60  feet  in  width.  In  1882  the  river  between 
Yellow  Bluff  and  Bevilsport  was  cleared  of  obstructions. 

The  bar  at  the  mouth  had  again  shoaled,  so  that  at  extreme  low  water 
there  was  only  a  navigable  depth  of  about  3  feet.  The  channel  was 
dredged  to  a  depth  of  5  feet  by  the  Government  dredge,  which  had  been 
at  work  at  Calcasieu  Pa«s,  and  the  work  was  completed  in  May,  1889, 
since  which  time  no  work  has  been  done. 

The  improvement  will  not  be  permanent,  as  the  bar  will  re-form. 

July  1, 1889,  amonut  available |4, 167.84 

July  1,1890,  balance  available 4,167.84 

(See  Appendix  T  10.) 

11.  Sabii^  Pas8j  Texas, — This  bar  had  upon  it  originally  a  least  depth 
of  between  6  and  7  feet,  the  depth  being  so  uniform  on  the  crest  that 
it  could  hardly  be  said  there  was  a  definite  channel. 

The  original  project  of  improvement  was  for  deepening  by  dredging, 
and  dncier  this  plan  about  $165,000  was  expended  and  a  channel  12  feet 
in  depth  made,  but  it  soon  disappeared. 

In  1882  the  present  proiect  for  building  two  jetties  was  adopted,  there 
being  then  less  than  7  feet  on  the  bar.  Under  this  project  to  June  30, 
1889,  there  had  been  expended  $801,200.74,  the  last  preceding  sur- 
vey showing  a  channel  with  a  least  depth  of  9  feet  and  a  least  width  of 
200  feet. 

During  the  fiscalyeareudingJune30, 1890, $132,357.16  wasexpended. 
The  contract  under  execution  at  the  date  of  the  last  Annual  Report  was 
closed  during  last  December,  and  a  survey  madeduring  that  month  shows 
a  channel  with  a  least  depth  of  10  feet  at  mean  low  water,  and  a  least 
width  of  about  100  feet  with  soundings  of  9^  feet  or  more  on  either  side 
ovw  a  width  of  mon)  than  1,000  feet. 
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Jnly  1,1889,  am oiiDt  available $80. 48a  22 

J uly  if  1889,  araonnt  covered  by  existing  coDtract^ : 72,  (565. 36 

93,153.57 
July  1, 1890,  amount  expended  during  fiscal  year,  excluHive  of  liabilities 
outstanding  Jaly  1, 1889 89,339.54 

July  1,1890,  balance  available ..., 3,814.03 

Amount  appropriated  by  act  of  September  19,  1890 /. 300, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 '303, 814. 03 


] 


Amount  (estimated)  required  for  completion  of  existing  pr<nect 1,501,250.00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  11.) 


SECtrBma  mouth  of  bayou  plaquemine,  Louisiana,  from  fur- 
ther CAVING. 

Ofificer  in  charge,  Capt.  Dan  O.  Kingman,  Corps  of  Engineers;  Di- 
vision Engineer,  Col.  C.  B.  Oomstock,  Corps  of  Engineers. 

The  river  and  harbor  act  of  August  11,  1888,  in  making  an  appropri- 
ation for  improving  Bayou  Plaquemine,  Louisiana,  provides  for  securing 
the  mouth  of  the  bayou  from  further  caving,  and  an  allotment  of  $75,000 
was  made  for  this  purpose  and  the  work  assigned  to  the  charge  of  Gapt. 
Dan  C.  Kingman,  Corps  of  Engineers,  he  having  und^r  his  direction, 
in  connection  with  the  work  of  the  Mississippi  River  Commission,  a 
plant  suitable  for  the  operations  proposed. 

The  approved  project  under  this  allotment  required  the  construction 
of  four  sloping  spur  dikes,  placed  at  interval^  of  about  1,000  feet,  two 
of  them  to  be  above  and  two  below  the  mouth  of  the  bayou.  That  por- 
tion of  the  dike  that  is  below  low  water  is  to  be  built  of  cribs  made  of 
timber  and  willow  brush  and  filled  with  stone.  Above  low  water,  and 
extending  to  the  levee,  the  spur  is  built  of  earth  and  protected  where 
necessary  by  a  pavement  of  stone. 

Ko  plant  was  available  for  this  work  until  late  in  the  season,  and  con- 
sequently only  two  spurs  were  constructed.  They  were  subjected  to 
the  high  water  of  the  present  season,  but  apparently  suffered  but  tri- 
fling injury,  though  their  exact  condition  can  only  be  determined  by  a 
careful  survey.  No  caving  of  the  bank  has  taken  place  in  the  vicinity 
of  the  spurs. 

A  money  statement  will  be  found  attached  to  report  on  improvement 
of  Bayou  Plaquemine,  Louisiana,  page  179. 

(See  Appendix  U.) 

IMPROVEMENT  OP  BIVEBS  AND  HARBORS  IN    THE  STATE  OP   TEXAS. 

Officer  in  charge,  Maj.  Charles  J.  Allen,  Corps  of  Engineers,  since 
November  20, 1889,  having  under  his  immediate  orders  since  that  date. 
First  Lieut.  William  C.  Langfitt,  Corps  of  Engineers ;  Division  Engi- 
neer, Col.  C.  B.  Comstock,  Corps  of  Engineers.  These  works  were  in 
charge  of  Maj.  O.  H.  Ernst,  Corps  of  Engineers,  until  November  2, 1889; 
in  temporary  charge  of  Lieut.  William  C.  Langfitt,  Corps  of  Engineers, 
from  November  2  to  20,  1889. 

1.  Entrance  to  Oalveston  Harbor,  Texas, — The  obstructions  to  deep- 
water  navigation  at  this  harbor  have  been  the  outer  and  inner  bars. 
On  the  former  the  natural  depth  was  12  feet,  and  on  the  latter  abont  13 
/bet,  both  at  mean-low  tide. 
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The  present  project  for  the  improvement  of  this  locality  was  adopted 
in  1874,  modified  in  1880,  and  again  modified  in  1886,  the  object  being 
to  deepen  the  channel  so  as  to  admit  sea-going  vessels  of  the  deepest 
draught.  The  projects  prior  to  1874  related  to  dredging  operations  on 
a  small  scale. 

The  total  amoant  expended  to  June  30,  1889,  inclnding  $100,000 
subscribed  in  1883  by  the  city  of  Galveston  was  $2,067,176.27.  It  re- 
salted  in  deepening  the  channel  over  the  outer  bar  to  about  13^  feet, 
and  that  over  the  inner  bar  to  about  21  feet  The  amount  expended 
during  the  year  is  $205,935.39.  It  has  resulted  in  the  maintenance  of 
13|  feet  on  the  outer  bar,  and  an  increase  in  depth  of  about  1  foot  on  the 
inner  bar. 

July  1,J889,  amount  available.- $38,763.40 

July  1,  1890,anioant  expended  dnring  fiscal  year,  exclnsiye 
of  liabilitiea  outstanding  July  1,  1889,  and  exclusiye  of 
payments  made  on  contracts  in  foroe  July  1, 1689 $19, 022. 19 

July  1,  1890, ontstapding  liabilities 123.25 

19,145.44 

July  1, 1890,  balance  available  ..., 19,618.02 

Amount  appropriated  by  aet  of  September  19, 1890 ^..      500,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 519,618.02 

{Amount  (estimated)  required  for  completion  of  existing  project 5, 700, 000. 00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1892 1.000,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  1.) 

2.  Bh%p'^)hannelin  Oalveston Bay^  Texas. — ^This  is  a  channel  dredged 
by  the  United  Stittes  Government  from  Bolivar  Channel  to  Morgan's 
Gat,  the  latter  terminating  at  a  point  5  miles  from  Morgan's  Can  al,  which 
is  an  excavation  made  across  Morgan's  Point  at  the  mouth  of  San  Ja- 
cinto Hiver.  Morgan's  Canal  and  Morgan's  Cut  are  works  executed  by 
the  Buffalo  Bayou  Ship-channel  Company  chartered  under  the  laws  of 
Texas. 

The  natural  depth  on  the  line  of  the  Galveston  Ship-channel  aver- 
aged 8^  feet  at  mean  low  tide,  with  a  depth,  at  some  places,  of  but  7 
feeL 

The  present  project  for  this  improvement  was  adopted  in  1871  and 
modified  in  1877,  the  object  being  to  excavate  and  maintain  a  channel 
12  feet  deep  and  100  feet  wide  at  bottom  through  Galveston  Bay  from 
Bolivar  Channel  to  Morgan's  Cut,  a  distance  of  about  18.9  miles. 

The  total  amoant  expended  to  June  30, 1889,  was  $488,944.24.  It 
resalted  in  the  excavation  of  a  channel  having  an  average  depth  of  14^ 
feet  through  Bedflsh  Bar,  a  length  of  about  2  miles,  which,  with  some 
fluctuations,  had  been  maintained  since  1883,  and  in  the  excavation  of 
a  channel  not  less  than  12  feet  deep  and  100  feet  wide  for  a  length  of 
aboat  10  miles  from  Bolivar  Channel  to  Bedftsh  bar,  and  for  a  length  of 
about  7  miles  immediately  north  of  Kedflsh  Bar.  The  portion  between 
Bolivar  Channel  and  Kedfish  Bar,  having  been  then  completed  about  a 
year,  had  shoaled  to  an  average  depth  of  about  11.61  feet  and  width  of 
abont  100  feet.  The  average  period  which  had  elapsed  since  the  execu- 
tion of  the  work  between  Bedflsh  and  Morgan^sCut  was,  in  June,  1889, 
only  two  months,  so  that  no  important  deterioration  in  recent  work  was, 
at  that  time,  observable. 

The  amoant  expended  during  the  fiscal  year  ending  June  ^0^  1^^^ 
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was  $40,869.98.  The  wcrk  consisted  in  redredging  6,225  linear  feet  of 
channel  between  Hedfisli  Bar  and  Morgan's  Gut  which  bad  not  been 
excavated  by  the  contractors  to  fnll  depth.  An  examination  of  the  ship- 
channel  made  in  June,  1890,  showed  the  ruling  depth  from  Bolivar 
Channel  to  Morgan's  Out  to  be  10  feet  at  mean  low  tide,  the  average 
depth  being  somewhat  greater,  and  that  the  channel  through  Bedflsh 
Bar  had  not  materially  changed  since  June,  1889. 

The  work  is  not  capable  of  permanent  completion.  It  is  estimated 
that  an  annual  expenditure  of  about  $80,000  will  be  required  to  main- 
tain it. 

The  work  of  improvement  of  ship-channel  in  Ghalveston  Bay  having, 
in  July,  1889,  reached  the  point  in  the  bay  at  which  the  southern  ex- 
tremity of  Morgan's  Cut  is  located,  the  oflBcer  in  charge,  under  instruc- 
tions from  this  office,  called  upon  the  Buffalo  Bayou  Ship-channel  Com- 
pany to  execute  its  agreement  of  January  22, 1881  (see  Annual  Beport. 
Chief  of  Engineers  for  1881,  Part  11,  page  1338),  to  transfer  to  the  United 
States  its  works  at  Morgan's  Point. 

July  1,  1889,  amount  available *$32,730.24 

July  1,  1890,  amount  expended  during  fiscal  year,  exclosiye  of 
liabilities  outstanding  July  I,  18^,  and  exclusiye  of  pay- 
ments made  on  contracts  in  force  July  1,  1889 $14, 916. 78 

July  1, 1890,  outstanding  liabilities : 1,127.68 

16,044.46 

July  1, 1890,  balance  available 16,686.78 

Amount  appropriated  by  act  of  September  19,  1890 40,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 56, 685. 78 

(See  Appendix  V  2.) 

3.  Trinity  RiveVj  Texas. — The  natural  channel  on  the  bar  at  the 
mouth  of  the  river  was  narrow  and  shoal.  The  present,  which  is  also 
the  original,  project  for  improvement  was  adopted  in  1873  ^nd  modi- 
lied  in  1889,  the  object  being  to  affbrd  a  navigable  channel  6  feet  deep 
through  the  bar  at  the  month  of  the  middle  pass.  The  modiiication  of 
)>roject  in  1889  consisted  principally  in  the  projection  of  two  long  paral- 
lel jetties,  275  feet  apart,  instead  of  dredging.  The  total  amount  ex- 
pended to  June  30,  1889,  was  $34,535.97,  including  $79^00  expended  in 
1882  in  removing  a  bar  at  Liberty.  It  resulted  in  no  improvement  of 
a  permanent  nature.  Amount  expended  during  the  past  fiscal  year, 
$12,419.60.  It  resulted  in  increasing  the  depth  on  the  bar  from  3  feet 
2  inches  to  3  feet  6  inches,  a  gain  of  4  inches,  and  a  straightening  of  the 
channel. 

July  1,  1889,  amount  available $12,464.03 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  Uabihties 
outstanding  July  1, 1889 12,419.60 

July  1,  1890,  balance  available * 44.43 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 10,044.43 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 32, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  V  3.)  • 


*  On  July  1,  1889,  the  amount  to  complete  contract  then  in  force  was  estimated  at 
$49,905.71 ;  but  the  contract  was  completed  for  $24,815.52 ;  hence  the  bali^noe  avail- 
\b]e  July  1,  1889,  is  increased  by  |25,090.19. 
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4.  Buffalo  BayoUy  Texas. — The  channel  between  the  city  of  Houston 
and  Simms'  Bayou^  a  distance  of  11  miles,  the  extent  of  bayou  under 
improvement  was,  in  its  natural  condition,  narrow  and  tortuous  and  the 
natural  depth  in  many  places  was  not  more  than  6  feet.  The  project 
for  improvement  was  adopted  in  1881,  the  object  being  to  straighten, 
widen,  and  deepen  the  channel  to  a  width  of  100  feet  at  bottom  and 
depth  of  12  feet,  and  to  remove  such  snags,  stumps,  and  overhanging 
trees  as  were  obstructions  to  navigation  between  Houston  and  Simms' 
Bayou.  The  total-  amount  expended  to  June  30, 1889,  was  $138,393.82. 
It  resulted  in  clearing  the  channel  of  the  most  prominent  stumps,  snags, 
and  overhanging  trees,  in  easing  some  of  the  bends  and  in  removing 
such  shoals  as  obstructed  a  7-foot  navigation.  Total  expended  during 
the  fiscal  year  ending  June  30, 1890,  $5,297.91.  It  resulted  in  further 
easing  navigation  by  the  straightening  of  a  bend  about  6  miles  below 
Houston.  The  obstructions  are  renewed  in  greater  or  less  degree  each 
year.    The  project  is  not  capable  of  permanent  completion. 

July  1,  1889,  amount  available *$719.27 

July  1,  1890,  amount  expended  during  fiscal  year,  ezcluBiye  of  liabUitiea 
outstanding  July  1, 1889,  and  exclusive  of  payments  made  on  contracts 
in  force  July  1,  1889 661.00 

July  1, 1890,  balance  available ^  58.27 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 25, 058. 27 

C  Amount  (estimated)  required  for  completion  of  existing  project 216,549. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  V  4.) 

5.  Aransas  Pass  and  Bay  up  to  Bockport  a/nd  Corpus  Christy  Texas. — 
In  its  natural  state  the  pass  was  moving  bodily  in  a  southwesterly 
direction  at  the  rate  of  about  260  feet  per  year,  and  the  channel  depth 
over  the  bar  varied  from  7  to  9^  feet.  The  present  (original  also) 
project  for  the  improvement  of  this  locality  was  adopted  in  1879  and 
modified  in  1887,  the  object  being  to  fix  the  position  of  the  pass  and  to 
provide  a  navigable  channel  at  least  20  feet  deep  through  the  bar. 
The  total  amount  expended  to  June  30, 1889,  including  (9,938.93  sub- 
scribed by  citizens  of  Bockport  and  Corpus  Christi,  was  $546,869.34. 
It  resulted  in  fixing  the  position  of  the  pass.  The  amount  expended 
during  the  past  fiscal  year  was  $3,547.24,  principally  in  caring  for  the 
existing  works,  the  funds  available  being  too  small  to  warrant  com- 
mencing work  on  jetties.  Congress  by  act  approved  May  12,  1890, 
authorized  the  Aransas  Pass  Harbor  Company,  under  certain  condi- 
tions, to  improve  this  pass. 

Jnly  1, 1889,  amount  available $44,319.59 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontsUnding  July  1, 1889 3, 547. 24 

July  1,  1890, balance  available 40,772.:J5 

(See  Appendix  V  5.) 

6.  Harbor  at  Brazos  Santiago^  Texas. — In  its  natural  state  the  channel 
over  this  bar  was  shifting  and  its  depth  varied  from  6  to  8  feet.  The 
present  (original)  project  for  its  improvement  was  adopted  in  1881,  the 

*0n  July  1,  1889,  the  amount  to  complete  the  contract  then  in  force  was  estimated 
to  be  14,233.44 ;  but  it  actuaUy  required  14,636.91 :  hence  the  amount  available  July 
1, 18d9»  is  reduced  by  |403.47 
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object  being  to  fix  tbe  position  .of  the  channel  over  the  bar  at  the  en- 
trance and  to  deei)en  it.  The  total  amount  expended  to  Jnne  30, 1889, 
was  $188,650.23  (besides  an  appropriation  of  $6,000  in  1878  applied  to 
removing  a  wreck).  It  has  resulted  i9  no  useful  effect  upon  the  bar, 
and  the  works  heretofore  constructed  have  practically  disappeared. 
The  nmount  expended  during  the  year  was  $898.36.  It  was  applied  to 
the  keeping  of  a  record  of  commercial  statistics  and  incidental  expenses. 
The  officer  in  charge  considers  that  $600,000  is  the  least  amount  which 
should  be  available  before  beginning  the  construction  of  jetties.  He 
suggests  that  if  the  importance  of  the  port  be  not  considered  sufficient 
to  justify  so  large  an  appropriation,  the  improvement  be  deferred  for 
the  present.  The  amount  required  for  the  entire  completion  of  the  pro- 
ject is  $1,071,090.23. 

Joly  1, 1889,  amount  available , $58,849.77 

Jaly  1)  lb90,  amoant  expended  during  fiscal  year,  exolusive  of 

liabilities  ontsiandlng  July  1, 1880 9068.26 

Jaly  1, 1890,  ontstanding liabilities 830.00 

'  896.36 

Jnly  1,  1890,  balance  available 57,951.41 


\ 


Amount  (estimated)  required  for  completion  of  existing  project.. 1,071,090.23 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  Bnd 
barbor  acts  of  1866  and  1867. 

(See  Appendix  V  6.) 


EXAMINATION  AND  SURVEY  FOE  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  for  removal  of  bar  at  mouth  of  Cedar  Bayou  where  it  empties  into 
QaXveston  Bay^  Texas^  that  the  locality  is  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major  Ernst 
was  charged  with  its  survey.  The  survey  having  been  completed  by 
his  successor.  Major  Allen,  the  results  were  transmitted  to  Congress  and 
printed  as  House  Ex.  Doc.  84,  Fifty-first  Congress,  first  session.  (See 
also  Appendix  V  7.) 

WESTERN    RIVERS. 

IMPROVEMENT  OF  RED  RIVER,  AND  OF  CERTAIN  RIVERS  IN  THE  STATE 
OF  ARKANSAS,  AND  OF  CERTAIN  RIVERS  IN  THE  STATES  OF  LOUIS- 
IANA, MISSISSIPPI,  AND  TENNESSEE,  TRIBUTARY  TO  THE  MISSIS- 
SIPPI—WATER-GAUGES  ON  THE  MISSISSIPPI  AND  ITS  PRINCIPAL 
TRIBUTARIES. 

OflBcer  in  charge,  Capt.  J.  H.  Willard,  Corps  of  Engineers  j  Division 
Engineer,  Col.  C.  B.  Comstock,  Corps  of  Engineers* 

1.  Red  River  J  Louisiana  and  ArJcansas. — This  improvement  was  begun 
in  1828,  and  appropriations  aggregating  $535,765.50  were  made  between 
1828  and  1852.  Between  1841  and  1852  no  appropriation  was  made,  and 
a  longer  interval  elapsed  between  1852  and  1872,  during  which  the  re- 
sults of  former  work  were  lost. 

The  present  improvement,  from  Pulton,  Ark.,  to  the  Aiobafalaya, 
commenced  in  1872,  at  which  time  navigation  above  Shreveport,  La., 
WB8  almost  impossible  on  account  of  the  great  raft ;  the  falls  at  Alex- 
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andria  were  impassable  at  low  water;  navigation  daring  low  stages  be- 
tween Shreveport  and  Grand  Ecore,  La.,  was  affected  serionsly  by  the 
gradual  enlargement  of  Tone's  Bayou  Outlet,  which  depleted  the  main 
channel  of  the  river  below ;  and  the  entire  river  was  much  obstructed 
by  snags,  sunken  logs,  wrecks,  leaning  trees,  etc. 

The  project  contemplated  the  removal  of  raft,  snags,  wrecks,  and 
other  obstructions;  closing  Tone's  Bayou  Outlet;  opening  a  channel 
through  the  falls  at  Alexandria;  and  deepening  the  channel  at  shoal 
places.  Also  protection  of  caving  banks  at  Alexandria.  Owing  to  the 
nature  of  the  work,  it  must  be  continuous,  and  no  estimate  of  cost  was 
made  on  this  account. 

The  amonnt  expended  to  June  30, 1889,  was  $839,232.92.  The  great 
raft  was  opened  in  1873,  and  operations  since  have  prevented  its  form- 
ing again  and  secured  an  enlarged  channel  with  greater  depth  every- 
where. The  channel  excavation  and  dam  at  the  Falls  of  Alexandria 
were  completed  in  1885,  and  a  dam  and  training- wall  for  protecting  the 
caving  bank  were  built  the  same  year.  The  removal  of  snags  and  clear- 
ing the  banks  for  general  improvement  of  the  river  were  not  begun  until 
1878,  but  since  1885  operations  have  been  confined  to  this  class  of  work. 
The  act  of  August  11, 1888,  provided  for  continuing  work  in  Oyppess 
Bayou  and  in  Bayou  Dorcheat  (tributaries  of  Bed  Biver)  by  allotments 
of  (5,000  for  each  from  the  appropriation  for  Bed  Biver,  and  work  in 
'  both  streams  was  resumed  in  1889. 

In  the  past  year  three  snag-boats  and  a  dredge  continued  the  work  of 
removing  obstructions  whenever  the  stage  of  water  would  permit,  and 
the  snag-boats  patrolled  the  river  keeping  drift  in  motion  and  prevent- 
ing formation  of  raft  during  high  water. 

A  small  snag-boat  and  a  dredge  were  employed  on  the  Cypress  Bayou 
route  flrom  December  31  to  March  8  in  removing  obstructions  and  widen- 
ing and  deepening  the  cuts.  The  balance  available  for  this  work  June 
30  was  only  (325.82. 

Work  in  Bayou  Dorcheat,  etc.,  was  continued  from  July  1  to  October 
9,  when  it  was  completed.  This  consisted  of  going  overthe  work  done 
in  1884,  cutting  the  brush  which  had  grown  since  and  removing  dan- 
gerous stumps,  leaning  timber,  etc.  Nothing  further  is  required  for 
this  stream. 

Field  work  of  the  survey  from  Fulton  to  the  Atchafalaya  was  con- 
tinned  down-stream  to  Orand  Bend,  La.,  near  Alexandria,  and  406  miles 
below  Fulton,  and  suspended  the  middle  of  February,  after  which  a 
small  force  was  retained  in  the  office  to  work  up  the  notes.  To  com- 
plete the  project,  about  100  miles  of  the  lower  river  have  to  be  surveyed, 
a  part  of  the  lines  revised  between  Shreveport  and  Gaspiana,  La.,  and 
connections  made  with  the  survey  of  Bayou  Pierre,  and  secondary  tri- 
angulation  from  the  mouth  of  Atchafalaya  back  to  Fulton.  The  balance 
available  for  this  work  June  30  was  $111.60. 

The  amounts  expended  during  the  past  year  were : 

For  general  improvoment  (inolading  liabilltiea  $15.14) |23,751. 56 

For  Cypreaa  Bayoo,  etc.  (inolnding  TiabLlities  |1.07) 2, 918. 73 

For  BayoQ  Dorcheat 1,999.16 

Forsarvey  (inclnding liabilities $3.81) 20,881.32 

Total 49,550.77 

Bed  Biver  frequently  is  jammed  in  a  few  hours  with  acres  of  drift, 
and  raft  formation  is  prevented  only  by  prompt  service  of  snag-boats. 
Shoold  jams  occur  when  funds  are  exhausted,  and  none  expected  for 
some  time,  it  is  probable  that  new  rafts  would  form,  diverting  t»\i^  m^t 
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from  the  bed  on  which  thousands  of  dollars  have  been  spent,  to  Ic 
itself  in  the  low  lauds  and  bayous,  destroying  by  the  way  a  fertile  coo 
try  that  has  been  reclaimed  from  overflow  by  the  improvement  and  t 
construction  of  levees  by  the  State  of  Louisiana. 

July  1,  1889,  amoant  available $62,767, 

Jaly  1,  1890,  amoant  expended  daring  fiscal  year,  ezolnsiye  of 

liabiUtiee  ontstanding  Jnly  1,  1889 $49,530.75 

Jnly  1,  1890,  ontstanding  liabilities 20.02 

49,550, 

July  1, 1890,  balance  available 13,216. 

Amount  appropriated  by  act  of  September  19,  1890 100,000. 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 113, 216. 

(See  Appendix  W  1.) 

2.  Ouachita  a/nd  Black  Rivers,  Arka/nsaa  and  Louisiana. — ^The  ii 
provement  of  Ouachita  Biver  commenced  in  1871.  Black  Biver«  t 
connecting  stream  between  Ouachita  and  Bed  Bivers,  was  added  and 
the  same  head  of  appropriation  by  the  act  of  1884.  The  original  pj> 
ect  contemplated  improvement  by  a  system  of  locks  and  dams,  but  w 
abandoned  in  1874  on  account  of  its  cost  and  doubtful  utility.  Ti 
present  project  contemplates  removing  snags,  logs,  wrecks,  leaning  tii 
ber,  etc.,  obstructing  navigation,  and  the  improvement  of  shoal  plac 
between  Oamden,  Ark.,  and  the  mouth  of  Black  Biver,  341  miles.  I 
estimate  of  cost  is  given,  as  the  nature  of  the  work  requires  that  it. 
continuous. 

The  total  amount  expended  to  June  30,  1889,  was  $311,665.03, 
which  $198,077.16  were  applied  to  operations  Under  the  present  projei 
This  work  consisted  principally  of  removing  logs  and  snags  from  tl 
channel  and  cutting  leaning  timber.  Stone  and  brush  wing-dams  w(j 
built  at  some  of  the  shoals,  increasing  the  channel  depth  from  1  to  ov 
3  feet. 

In  the  past  fiscal  year  a  large  snag-boat  was  employed  from  Angu 
17  until  September  20,  thoroughly  removing  all  snags,  etc.,  obstruct!] 
the  channel  between  Taylor's  Bar,  25  miles  below  Monroe,  La.,  and  tl 
mouth  of  Black  Biver.  A  chopping  party  commenced  work  at  Gamd< 
December  20  and  continued  down  stream  12  miles  until  January 
when  a  rise  stopped  operations.  Nothing  has  been  done  since,  on  £ 
count  of  continued  high  water. 

Since  the  project  for  improvement  by  locks  and  dams  was  abandone 
three  examinations  have  been  made  with  a  view  to  slack-water  navig 
tion,  the  last  in  1889,  and  the  reports  on  all  agree  that  work  should  cc 
tinue  under  the  adopted  project  fur  the  present. 

July  1,  1889,  amonnt  available $15,384. 

Jnly  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  ontstanding  Jnly  1,  18b9r. $8,660.08 

July  1,  1890,  ontstanding  liabilitiee 2.89 

8,662. 

July  1,  1890,  balance  available 7,172. 

Amonnt  appropriated  by  act  of  September  19, 1890 15, 000. 

Amonnt  available  for  fiscal  year  ending  Jnne  30, 1891 22, 172. 

(See  Appendix  W  2). 

3.  Ouachita  BiveVj  ArkansaSj  above  Oamden. — ^The  project  for  this  ii 
provement,  based  on  an  examination  made  in  1887,  contemplated  i 
moving  snags,  cutting  leaning  timber,  and  building  brush-dams  at  tJ 
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shoals  between  Camden  and  Arkadelphia,  Ark.,  at  an  estiniated  cost  of 
$9,000. 

The  act  of  Angast  11, 1888,  appropriated  $9,000  to  complete  the  work. 

A  chopping  party  commenced  operations  at  Arkadelphia,  September 
25,  1889,  and  continued  down-stream  to  Camden,  which  was  reached 
December  19.  This  work  put  the  river  in  fair  condition  for  navigation 
above  Camden  to  Arkadelphia,  at  stages  permitting  boats  to  ran  to  the 
former  place.  There  is  no  commerce  at  present,  but  a  small  boat  is 
building  at  Arkadelphia  to  run  in  this  trade. 

The  available  balance  will  be  expended  next  low-water  season  in 
going  over  the  work  and  completing  the  project. 

Jaly  1,  18B9,  amoant  availnble $9,000.00 

Jnly  1,  1890,  amoant  expended  daring fisoal  year 6,599.26 

July  1,  1890,  balance  available 2,400.74 

(See  Appendix  W  3.) 

4.  Bayou  ffArbonne^  Lauisia/na. — The  project  for  this  improvement 
was  adopted  in  1884,  and  contemplates  the  remK>val  of  snags,  logs, 
wrecks,  leaning  trees,  etc.,' obstructing  navigation  from  Stein's  Bluff,  on 
the  Gorney  Branch,  to  the  mouth  of  D'Arbonne,  42^  miles,  at  an  esti- 
mated cost  of  $15,000. 

The  amount  expended  to  June  30, 1889,  was  $8,000.  The  removal  of 
obstructions  increased  the  period  of  navigation  about  one  month. 

In  the  past  year  work  was  continued  from  July  1  to  August  2,  when 
the  funds  were  exhausted.  The  work  has  enabled  boats  of  double  the 
capacity  of  those  used  formerly  to  navigate  the  stream  during  high 
water,  and  freight  rates  have  been  reduced  fully  one-half. 

The  work  is  not  permanent,  as  new  obstructions  are  forming  con^ 
tinually. 

Joly  1, 1889,  amoant  available $1,000.00 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  ezclnsive  of  liabilities 
oatetanding  July  1,  1889 1,000.00 

Amonni  appropriated  by  act  of  September  19,  1890 2,000.00 

i  Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  4.) 

5.  Little  River^  Louisiana. — The  project  for  this  work  was  based  upon 
an  examination  made  in  1887,  and  contemplated  removing  sunken  logs 
and  cutting  the  most  obstructive  leaning  timber  between  Oatahoula 
Lake  and  Trinity,  La.,  at  a  cost  of  $2,500. 

The  act  of  August  11, 1888,  appropriated  $2,500  for  this  purpose. 

The  sum  of  $1,708.27  was  expended  in  the  fiscal  year  1889,  and  the 
balance  during  the  past  fiscal  year. 

The  work  contemplated  by  the  project  having  been  completed,  no 
further  estimate  is  made. 

July  1, 1889,  amount  available 1791.73 

July  1 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outotandiuK  July  1, 1889 791.73 

(See  Appendix  W  5.) 

6.  Bayou  Bartholomew^  Louisiana  and  Arkansas, — This  improvement 
was  begun  in  1881,  the  project  contemplating  the  removal  of  snags,  logs, 
wrecks,  leaning  timber,  etc.,  obstructing  navigation  between  Baxter, 
Ark.,  and  the  mouth,  a  distance  estimated  to  be  213  miles. 
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The  amoaut  expended  to  June  30,  1889,  was  923,000.    Work  J 
extended  over  nearly  the  entire  portion  of  the  bayon  included  in 
project,  and  lessened  the  dangers  of  navigation  greatly. 

In  the  past  fiscal  year  a  chopping  party  and  light  snag-boat  o 
meneed  removing  obstructions  early  in  Angnst,  and  •ontinned  n 
the  available  balance  was  expended. 

Before  the  improvement  commenced  three  mouths  was  the  aver 
duration,  of  the  navigable  season.  Now  boats  of  double  the  capai 
are  employed  for  six  months  of  the  year,  make  trips  in  one-half 
time  formerly  required,  and  have  reduced  freight  rates  60  per  eent. 

Permanent  improvement  can  not  be  secured,  as  obslractions 
forming  continually. 

July  If  1889,  amoant  available $5,00 

Jnly  1,  1890,  amouot  expeDcled  during  fiB€al  year,  exola^ive  of 

liabilities  ontetanding  July  1,  1889 $4,996.10 

July  1, 1890,  ontstanding  liabilities .94 

! 4,99 

July  1, 1890,  balance  ayailable 

Amoant  appropriated  by  act  of  September  19, 1890 S,00 

Amoant  available  for  fiscal  year  ending  June  30, 1891 5,00 

(See  Appendix  W  6.) 

7.  Bayou  Bcmfj  LauiHana, — ^The  project  for  impioTing  this  bayou ' 
adopted  in  1881,  and  contemplated  removing  snags,  logs,  leaning  timl 
etc,  obstructing  navigation  between  Wallace's  Landing  and  the  moi 
about  280  miles.  Three  outlets  of  the  bayou  near  Point  Jefferson,  ] 
were  ezamiued  in  1884  and  their  closure  reeommended  at  mi  estima 
cost  of  $8,500. 

The  amount  expended  to  June  30, 1889,  was  (25,022.48.  The  remc 
of  obstructions  lessened  the  danger  of  navigation  and  enabled  boat 
run  to  Point  Jefferson,  19  miles  below  Wallace's,  at  high  stages. 
1888  and  1889  the  outlets  were  elosed  as  follows:  Outlet  No.  1 ' 
closed  substantially,  the  second  by  a  heavy  dam  at  a  lower  elevati 
and  the  third  by  a  low  dam,  this  being  all  that  could  be  done  with  sn 
appropriations. 

In  the  past  fiscal  year  three  week's  work  in  December  was  done  t 
light  snag-boat,  thoroughly  clearing  the  obstructions  from  the  60  m 
above  the  mouth.  This  exhausted  the  small  balance  of  the  appropriat 

During  the  overflow  from  the  Mississippi  Birer  last  spring  the  6i 
closing  the  outlets  were  destroyed.  It  is  essential  that  they  be  resto 
at  once,  as  the  water  ultimately  will  leave  the  main  channel  if  the  < 
lets  remain  open,  and  navigation  of  the  bayou  will  be  destroyed. 

July  1,  1689,  amount  available |07 

July  1, 1890,  amount  expended  during  fiseal  year,  exclasivo  of 

liabilities  outstanding  Jaly  1, 1889 |0&r>.4:i 

July  1,  18?K),  outstanding  liabilities 22.00  ' 

.         97 

July  1, 1890,  balance  available 

Amonut  appropriated  by  act  of  September  19,  1890 5, 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 5, 00 

(See  Appendix  W  7.) 

8.  Tensas  River  and  Bayou  Magon^  Loumana. — The  project  for 
proving  Tensas  lliver  was  adopted  in  1881,  and  contemplated  remov 
snags,  logs,  and  leaniog  timber  obstructing  navigation  between  Dal 
BDd  its  mouth;  about  180  miles,  at  an  estimated  cost  of  #23,000.    Ba; 
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Macon,  a  tributary,  was  added  under  the  same  head  of  appropriation 
by  act  of  1884,  and  the  project  contemplates  removing  the  same  class 
of  obstrnctions  between  Floyd  and  its  mouth;  abont  130  miles,  at  an  es- 
timated cost  of  $17,000. 

The  amonnt  expended  to  June  30,  1889,  was  $15,768.99;  $7,^5  x)f 
which  had  been  applied  to  improving  Tensas  Biver,  and  $8,348.99  to 
Bayoa  Ma9on.  The  obstrnctions  were  removed  as  far  as  practicable 
with  these  amounts,  but  as  new  obstrnctions  are  forming  continually 
permanent  resnlts  were  not  attained. 

No  work  was  done  in  the  past  fiscal  year,  the  balance  available  being 
too  small. 

July  1, 18B9, amonnt  available $231.01 

Jnly  1, 1890,  amonnt  expended  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  Jnlyl,l«89 104.25 

July  1,1890,  balance  available 126.76 

Amonnt  appropriated  by  act  of  September  11^,1890 5,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 5, 126. 76 

(  Amonnt  (estimated)  required  for  completion  of  existing  project 19, 000. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     barbbr  acts  of  1866  and  1867. 

(See  Appendix  W  8.) 

9.  Big  Black  River ^  Mississippi. — The  project  for  this  improvement 
contemplated  removing  snags,  logs,  wrecks,  and  leaning  trees  obstruct- 
ing navigation  between  the  month  and  Cox's  Ferry,  130  miles  above,  at 
an  estimated  cost  of  $32,000.  Such  improvement  can  not  be  permanent, 
as  new  obstructions  are  added  from  time  to  time. 

The  first  appropriation  for  this  work,  by  act  of  1884,  was  applied  to 
removing  obstructions  in  the  75  miles  above  the  mouth.  No  work  has 
been  done  since. 

The  appropriation  by  act  of  1886  contained  the  following  proviso : 
^  No  part  of  this  appropriation  shall  be  used  until  the  Stat€  of  Missis- 
sippi shall  have  first  caused  the  bridges  south  of  the  Yicksbnrg  and 
Meiidian  Railroad  to  be  so  constructed  as  not  to  obstruct  the  navigation 
of  said  stream.''  This  requirement  has  not  been  complied  with,  one 
bridge  yet  obstructing  navigation,  located  about  25  miles  below  the 
railroad  crossing  referred  to  in  the  act. 

July  1,1889,  amount  available.... |5,000 

July  1,1890,  balance  available 5,000 

(  Amonnt  (estimated^  required  for  completion  of  existing  project S2, 000 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  W  9.) 

10.  Yazoo  BiveVy  Mississippi, — Work  in  this  river  was  begun  in  1873. 
The  project  contemplates  removal  of  snags,  logs,  wrecks,  and  lean- 
ing timber  obstructing  navigation  throughout  the  entire  length  of  the 
stream.  New  obstructions  are  brought  into  the  river  every  year  by 
floods,  sliding  banks,  etc.,  and  no  estimates  for  permanent  improvement 
have  been  made  on  this  account. 

The  amount  expended  to  June  30, 1889,  was  $177,557.74.  Prior  tx> 
improvement  the  river  was  obstructed  by  a  large  number  of  wrecks,  and 
by  snags  and  leaning  timber.  Nine  of  the  steam-boats  sunk  during  the 
war  were  removed  by  contract  in  1873-^74,  and  snag-boats  have  opera- 
ted in  the  river  since  whenever  funds  were  available,  keeping  it  iu  navi- 
gable condition  from  its  head  to  its  mouth  the  year  round. 
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In  the  past  fiscal  year  a  large  snag-boat  was  employed  on  this  work 
from  October  3  to  November  8,  benefiting  low-water  navigation  greatly. 
A  pumping  dredge-boat,  authorized  by  act  of  August  11, 1888,  was  pur- 
chased. 

The  shifting  bar  at  the  mouth  of  the  river  is  the  most  serious  obstruc- 
tion to  navigation.  Boats  that  could  navigate  the  piincipal  streams  of 
the  YazQO  Valley  system  (about  900  miles)  without  hindrance,  are  pre- 
vented from  entering  or  leaving  without  lightening  and  at  times  naviga- 
tion across  the  bar  is  stopped  altogether. 

July  1, 1889,  amount  available $12,442.26 

July  If  1890,  amount  expended  daring  fiscal  year,  ezcluBiTe  of 

ItabUitieB  outstanding  Julv  1,  1889 $9,317.39 

July  1, 1890,  outstanding  liabilities .34 

9, 317. 73 

Julyl,  1890,  balance ayaihible 3,124.53 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 28, 124 .  53 

(See  Appendix  W  10.) 

11.  Tchula  LaJce^  MUsissippi, — The  project  for  this  improvement  was 
adopted  in  1881,  and  contemplates  removing  snags,  logs,  leaning  timber, 
etc.,  obstructing  navigation,  to  permit  light-draught  steamboats  to  enter 
the  lake  earlier  in  the  season. 

The  amount  expended  to  June  30,  1890,  was  $10,278.57. 
No  work  was  done  during  the  past  fiscal  year. 
The  work  is  of  such  nature  that  it  must  be  goTie  over  from  time  to 
time  t^  remove  obstructions  that  are  forming  continually. 

July  1,  1889,  amount  available |l, 721.43 

Julyl,  1890,  balance  available 1,721.43 

Amount  appropriated  by  act  of  September  19,  1890 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 4, 721. 43 

(See  Appendix  W  11.) 

12.  Tallahatchee  Biver^  Mississi]^. — This  improvement  was  begun  in 
1879.  The  project  contemplated  removing  snags,  sunken  logs,  and  lean- 
ing timber  obstructing  low-water  navigation  below  mouth  of  Coldwater, 
a  distance  of  165  miles,  and  a  wreck  in  the  channel  8  miles  above  the 
mouth.  The  estimated  cost  of  such  improvement  was  $40,000,  if  com- 
pleted in  two  seasons. 

The  amount  expended  to  June  30, 1889,  was  $29,548.11,  of  which 
$10,000  were  expended  above  mouth  of  Gold  water  (a  part  of  the  river 
not  included  in  the  project),  as  required  by  the  terms  of  the  appropria- 
tions. The  remainder  was  expended  between  the  mouth  of  Tallahatchee 
and  Sharkey's  Landing,  100  miles  above.  Before  work  commenced  the 
river  was  navigable  about  six  months  of  the  year.  Now  boats  run  to 
Sharkey's  the  year  round. 

In  the  past  fiscal  year  a  large  snag-boat  was  employed  from  Novem- 
ber 8  to  December  24,  when  the  funds  were  exhausted. 

A  snag-boat  should  be  used  for  a  short  time  each  year  to  remove 
heavy  obstructions  from  this  river. 

Julyl,  1889,  amount  available $2,951.89 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 2,951.89 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 
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L  Amonnt  (estimafed)  required  for  completion  of  existing  project $12,500.00 

<  Snbmirted  in  compliance  with  requirementB  of  8eotion'i2of  rveT  and 
(      huriKir  acts  of  1B66  and  18G7. 

(See  AppendijL  W  12.) 

13.  /Steele's  Bayoit^  Mississippi. — Work  in  this  bayou  commenced  in 
1884.  The  project  contemplates  removing  snags,  stumps,  leaning  tim- 
ber, etc,  obstructing  navigation  during  high  water. 

The  amonnt  expended  to  June  30,  1889,  for  this  purpose,  was 
$(>,829.35. 

A  ligh^draught  steam-boat  was  employed  from  July  12  to  17, 1889, 
in  removing  obstructions  from  the  lower  part  of  the  bayou. 

Joly  1,1889,  amount  available 1^70.65 

July  If  1890,  amount  expended  during  fiscal  year,  exclumve  of  liabilities 
outstanding  July  1, 18b9 670.  C5 

Amount  appropriated  by  act  of  September  19,  1890 2,500.00 

(See  Appendix  W  13.) 

14.  Big  Sunflower  River,  Mississippi, — Work  in  this  river  commenced 
in  1879.  The  project  contemplated  building  wing-dams  to  scour  a  chan- 
nel from  3  feet  to  40  inches  deep  at  the  bars,  and  the  removal  of  snags, 
sunken  logs,  and  leaning  timber  obstructing  navigation,  at  an  estimated 
cost  of  $66,000. 

The  amount  expended  t^  June  30,  1889,  was  $50,243.73. 

Operations  extended  over  the  navigable  portion  of  the  river,  from 
Clarksdale  to  its  mouth;  an  increased  depth  of  channel  of  from  18 
inches  to  3^  feet  was  gained  at  the  ba^s  where  dams  were  built,  and  a 
large  number  of  obstructions  were  removed.  The  improvement  is  not 
permanent,  as  new  obstructions  are  added  every  year. 

In  the  past  fiscal  year  the  removal  ofobstructions  and  construction  of 
dams  were  continued  for  sixteen  days  with  a  small  steam-boat  hired  for 
the  purpose. 

Before  the  improvement  commenced  the  river  was  navigable  A>r  light 
boats  about  six  mouths  each  year,  and  it  was  an  unusual  thing  for  a 
boat  to  make  a  trip  under  eight  days.  Now  the  river  is  navigable  the 
year  round,  but  with  difficulty  about  three  mouths  of  the  time,  and  boats 
make  the  trip  in  five  days.  Insurance  rates  have  been  reduced  about 
oue-fiftb,  and  freight  rates  more  than  one-half.  The  country  along  the 
river  is  filling  up  rapidly  with  settlers,  which  is  attributable  in  part  to 
the  improvement  of  navigation. 

July  1,  1889,  amount  available 11,75(5.27 

JulV  1,  1890,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 1,756.27 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 


1 


Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  W  14.) 

15.  Big  Hatchee  River,  Tennessee. — ^This  improvement  was  begun  in 
1880.  The  project  contemplates  removing  logs,  snags,  leaning  timber, 
etc.,  obstructing  navigation  from  Bolivar,  Tenn.,  to  the  mouth,  about 
240  miles,  to  render  the  river  navigable  for  light-draught  boats  through- 
out the  year.  The  improvement  will  not  be  permanent,  as  new  obstruc- 
tions are  added  from  time  to  time. 

Before  work  commenced  navigation  was  virtually  suspended  by 
reason  of  the  obstructions.  The  amount  expended  to  June  30^  188^. 
jsngQO 13 
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was  $23,9S9.02,  reudering  the  river  uavignble  about  seven  monti 
the  year.  • 

In  the  past  fiscal  year  operations  were  continued  with  a  small  h; 
propelled  snag-boat,  from  August  19  to  October  31,  and  effective  v 
was  done  in  the  way  of  removing  sunken  logs  from  the  channel  b^ 
Rialto,  57  miles  from  the  mouth. 

July  1,  1889,  amount  available $3,0! 

July  1,  1890,  amount  expended  during  fiscal  year,  exclosive  of 

liabilities  outstanding  July  1,  1889 /...     |3,010.17 

July  1, 1890,  outatandlng  liabilities .38 

3,0: 

July  1,  1890,  balance  available. ..«  -... 

Amount  appropriated  by  act  of  September  19,  1890 5,0^ 

AmonuL  available  for  fiscal  year  ending  June  30, 1891 5, 0< 

(See  Appendix  W  15.) 

16.  Forked  Beer  Biver^  Tennessee. — Work  in  South  Fork  of  this  r 
commenced  in  1883.  The  act  of  Augnst  11, 1888,  added  North  I 
and  main  river  under  the  general  head  of  improving  Forked  Deer  Ri 
The  project  contemplates  removing  snags,  logs,  leaning  timber,  • 
firom  South  Fork  below  Jackson,  North  Fork  below  Dyersburgh, 
the  main  river. 

The  amount  expended  to  June  30,  1889,  was  $17,979.21,  of  w 
$12,500  were  applied  to  South  Fork,  $3,862.85  to  North  Fork, 
$1,616.36  to  the  main  stream.    The  two  forks  were  put  in  fairly  ^ 
navigable  condition,  but  in  the  main  stream  no  material  benefit 
gained. 

In  Ihe  past  fiscal  year  work  was  continued  in  the  main  river 
North  Fork  until  the  balances  of  the  last  appropriation  wereexpen 
viz:  Main  river, $883.64;  North  Fork,  $637.15. 

South  Fork  is  obstructed  by  numerous  bridges  which  render  stt 
boat  navigation  impracticable,  and  for  the  present  further  improveu 
is  not  deemed  necessary.    The  project  for  North  Fork  is  completei 

July  1,  1889,  amount  available $1,5: 

July  1,  1890,  amount  expended  during  liBcal  year,  exclusive  of  liabilities 

outstanding  July  1,  1889 1,5! 

Amount  appropriated  by  act  of  September  19,  1890 .' 2, 5i 

(See  Appendix  W  16.) 

17.  Water-gauges  on  the  Mississippi  River  and  its  principal  tributarii 
These  gauges  were  established  in  1871  under  joint  resolution  of  ^ 
gress,  approved  February  21, 1871  ^section  5252,  Revised  Statutes) 
the  purpose  of  securing  information  from  continuous  records,  wi 
view  to  protecting  the  alluvial  basin  of  the  Mississippi  against  c 
flow,  improving  navigation,  and  giving  reliable  reports  for  the  bei 
of  river-men  and  planters. 

The  amount  expended  to  June  30,  1889,  was  $74,233.71.  Nine 
gauges  were  established  originally,  and  an  additional  one  at  Nash^ 
Tenn.,  in  1873.  Observations  commenced  at  each  station  as  soon  as 
gauge  was  set  up,  and  with  a  few  exceptions  have  continued  regiil 
since.  The  gauge  at  Ro<5k  Island,  111.,  was  abandoned  in  1879.  In 
bulletins  were  erected  at  stations  on  the  Mississippi  for  the  purpos 
giving  passing  boats  the  gauge  readings.  Since  February  1,  1 
the  gauges  have  been  read  twice  a  day  ;  lormerly  they  were  read  i 
once. 

Owin^  to  small  and  irregular  appropriations,  caused  byfreguent 
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ores  ot  appropriations  for  rivers  and  harbors,  many  difficalties  were 
eiMXKUitered  iu  makiug  this  work  contiuaoos,  until  the  passage  of  the 
act  of  August  11,  1888,  section  (i  of  which  provided  a  permanent,  indef- 
fiDite,  appropriation  for  Securing  uninterrupted  gauging. 

Id  the  past  year  observations,  inspections,  and  repairs  were  continued. 
Larger  bulletins  were  set  up  on  the  Mississippi,  and  the  old  bul- 
letiDs  repaired  for  use  at  stations  on  the  tributaries,  which  heretofore 
have  not  been  provided  with  them.  New  gauges  were  established  at 
Fulton  and  Garland,  Ark.,  and  Sbreveport,  La.,  on  Bed  Biver,  and  at 
Doualdsonville,  La.,  on  the  Mississippi.  The  gauge  arFort  Leavenworth, 
Eans.,  was  abandoned,  but  will  be  maintained  by  the  Missouri  Biver 
Cominisdion.  filibrts  are  being  made  to  find  the  benches  of  the  Missis- 
sippi Delta  Survey,  and  thus  connect  observations  of  early  years  With 
those  since  1871,  and  also  to  connect  the  gauges  with  the  same  datum 
plane. 

Additional  gauges  are  needed  at  various  places  on  the  principal  trib- 
ntaries,  and  requests  are  made  from  time  to  time  for  new  gauges  and 
bulletins  by  persons  interested  in  navigation. 

Jnlyl,  l^,  auionnt  available,  (provided  by  act  of  August  11,  1888.)....     $9,600.00 

Jnty  1,  i89u,  amount  expended  during  fiscal  year $7, 71K  34 

Jniyl)  1^,  amount  allotted  for  gaugings at  St.  Paul 600.00 

Jnly  1, 1890,  outstanding  liabilities 5.19 

*  8,323.53 


Jnly  1, 1890,  ba  anoe  unexpended -^^.  •, 1,276. 47 

(See  Appendix  W  17.) 

To  comply  with  a  resolution  of  the  House  of  Representatives  of  Feb- 
rnar>  C,  1890,  the  local  engineer,  Captain  Willard,  was  dii'ected  to  make 
a  special  report  respecting  the  improvement  of  Cypress  Bayou  and  the 
lakes  between  Jefferson^  Tear.,  and  Skreveport,  La.  This  report  was' trans- 
mitted to  Congress,  and  published  as  House  Ex.  Doc.  252,  Fifty-lirst 
Congress,  first  session.    (See  also  Appendix  W  18.) 

IHPEOVEMENT  OP  ABKANSAS  KIVEB;  OF  RIVERS  IN  THE  STATE  OF 
ARKANSAS,  AND  THE  BLACK,  ST.  FBANOIS,  AND  LITTLE  BIVEBS,  IN 
ARKANSAS  AND  MISSOURI, 

Officer  in  charge,  Capt.  H.  8  Taber,  Corps  of  Engineers;  Division 
Engiueer,  Col.  C.  B.  Comstock,  Corps  of  Engineers. 

!•  Bed  River  above  Fulton^  ArJcansas, — The  first  appropriation  was 
made  by  act  approved  August  5,  1886.  Prior  to  this  time,  this  river 
vas  choked  with  masses  of  drift-wood,  isolated  snags,  and  logs,  and 
Biany  overhanging  trees  added  to  the  difficulties  of  navigation.  The 
originally  adopted  project  contemplates  high  and  medium  stage  navi- 
gation only.  Six  thousand  nine  hundred  aud  eleven  dollars  and  fifty 
cents  had  been  expended  up  to  June  30,  1888,  removing  nearly  800 
^iangeroas  low- water  snags.  By  the  act  which  became  a  law  August 
^1 1888,  $3,000  was  appropriated.  During  the  fiscal  year  ending  June 
30, 1889,  $.'y)77.30  had  been  expended  in  the  continuance  of  the  original 
P«)ject. 

^ijyl,l889,  amount  available $11.20 

*'°>y  1,  ISM,  amooiA  expended  daring  fiscal  year,  exclaBive  of  liabilities 
oAUtanding  July  1,  l«d9 : 11.20 

Amount  appropriated  by  act  of  September  19,  1890 - 2,000.00 

(See  Appendix  X  1.) 
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*  2.  Little  Red  River ^  Arkansas, — The  only  improvements  ever  at- 
tempted upon  this  river  were  ma<le  in  1872.  Prior  to  this  work, 
many  overhanging  trees,  and  a  large  number  of  snags  interfered  with 
navigation  in  the  lower  reaches ;  and  ujany  bowlders  obstrncted  flat- 
boat  and  raft  navigation,  in  the  reach  above  the  present  town  of  Jnd- 
sonia.  Most  of  the  overhanging  trees  and  snags  were  removed  as  high 
as  Judsonia,  and  the  bowlders  remained  untouched  to  the  end  of  June 
30, 1886. 

By  actS)  approved  August  5, 1886,  and  August  11,  1888,  $8,400  were 
appropriated  for  removing  the  bowlders  above  Judsonia,  and  dredging 
a  channel  through  the  Shoals,  3  miles  below.  Of  this  sum  $5,621.80  had 
been  expended  to  June  30,  1889,  removing  the  bowlders,  building  a 
dredge  and  barges,  and  caring  for  property. 

During  fiscal  year  ending  June  30,  1890,  $1,531.53  have  been  ex- 
pended in  the  continuation  of  the  project,  high  water  having  prevented 
the  expenditure  of  the  entire  sum  in  the  completion  of  the  project. 

July  1,  1889,  amount  available .-^ $2,069.39 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 |1,C31.53 

July  1, 1890,  outstanding  lialjilities  ....« 35.00 

S566,53 

July  1,  1890,  balance  available j 502.86 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18H6  and  1867. 

(See  Appendix  X  2.) 

3.  Removing  tfbstructionH  in  Arkansas  River,  Arkansas  and  Kansas^ — 
Prior  to  the  first  improvements  in  1833,  shifting  sandbars,  numerous 
drift-piles,  and  dangerous  snags  constituted  the  obstacles  to  naviga^ 
tiou  in  the  lower  reaches,  and  gravel  and  rock  shoals,  with  a  few  snags 
and  many  overhanging  trees,  constituted  those  of  the  upper.  Except 
for  a  few  special  reaches,  like  the  Fort  Smith  and  Pine  Bluff,  the  gen- 
eral plan  of  improvement  has  consisted  in  snagging  operations,  includ- 
ing the  cutting  of  overhanging  trees,  in  building  wing-dams  to  improve 
the  shoals,  and  in  surveys,  looking  toward  plans  for  its  permanent  im 
pi*ovement. 

The  appropriations  to  June  30, 1890,  amount  to  $465,251.37.  Of  this 
sum  there  had  been  expended  to  June  30,  1889,  $380,508.68. 

During  fiscal  year  ending  June  30,  1890,  $10,719.99  were  expemled  in 
snagging  operations  at  low  water,  and  in  completing  the  maps  of  the 
river. 

Julyl,  1889,  amount  available 912,157.88 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $10,719.99 

July  1,  1890.  outstanding  liabilities 81.67 

10,801.66 

July  1,  1890,  balance  available 1,356.22 

Amount  appropriated  by  act  of  September  19,  1890 - 20,000.00 

Amouu t  available  for  fiscal  year  ending  June  30,  1891 21, 356. 22 


\ 


Amoant  (estimated)  required  for  completion  of  existing  project  annually    35,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  X  3*) 
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4L  Arlt^ansas  River ^  Arkansas, — By  act  of  August  5, 1886,  $75;000  was 
appropriated  for  cootiutiiug  the  improvemeut  of  Arkansas  River,  iu 
accordance  with  the  plan  and  recommendations  contained  iu  Appendix 
V.  13,  House  "Ex.  Doc.  No.  1,  Forty-ninth  Congress,  first  session,  which 
provided  that  $8,000  be  expended  at  Pine  Bluff;  $13,000  at  Fort  Smith, 
and  $10,000  at  Dardanelle,  or  so  much  thereof  as  may  be  necessary. 
The  approved  project  for  the  expenditure  of  this  sum  is  as  follows: 
At  Pine  Bluff,  the  $8,000  to  be  used  in  extending  aud  repairing  the 
dikes,  and  for  protecting  the  town  front.  At  Fort  Smith  the  $13,000 
to  be  expended  in  erecting  a  permeable  dike  a  little  above  the  town  to 
retain  the  channel  along  the  city  wharves.  At  Dardanelle  the  $10,000 
to  be  expended  in  erecting  a  permeable  dike  above  the  town  to  remoye 
the  sand-bar  now  in  front  of  the  wharves. 

From  Little  Bock  to  the  mouth  the  balance  and  so  much  as  may  not 
be  required  at  the  three  places  above  specified,  to  be  expended  iu  the 
erection  of  permeable  dikes  a(  the  worst  places,  looking  towards  the 
permanent  improvement  of  the  river  to  give  at  least  a  depth  of  6  feet 
at  extreme  low  water.  By  act  of  August  11,  1888,  $150,000  was  appro- 
priated under  this  head  as  follows : 

loiproviDg  Arkansas  River,  Ark. :  Continuing  improvement :  il50,(K)0.  Provided 
That  nothing  herein  contained  shaU  authorize  the  Secretary  of  War  toenter  upon  the 
project  of  improvement  of  said  river  as  set  forth  in  the  report  of  the  Board  of  Engi- 
neers on  improvement  of  the  Arkansas  River  from  Wichita,  Kans.,  to  its  mouth,  dated 
New  York  City,  March  16, 1888,  and  contained  in  House  Executive  Document  No.  234, 
first  session,  Fiftieth  Congress :  Pravidedf  That  the  Secretary  of  War  shall  expend  the 
appropriation  under  this  head  with  reference  to  the  flnal  improvement  of  this  river  as 
contemplated  in  the  Report  of  the  Chief  of  Engineers,  for  the  year  ending  July  1,  1885, 
and  as  authorized  in  the  act  for  the  improvement  of  rivers  and  harbors,  approved 
Angnst  5.  1886,  and  in  House  Executive  Document  No.  90,  Fort3'-ni nth  Congress,  iirst 
session,  said  methods  to  he  applied,  as  the  Secretary  of  War  may  direct,  at  such 
points  between  Wichita,  Kansas,  and  the  navigable  mouth  of  the  Arkansas  River,  at 
its  junction  with  the  Mississippi  River,  as  he  may  deem  for  the  best  interests  of  com- 
merce. And  all  moneys  now  to  the  credit  of  different  sections  of  the  Arkansas  River, 
other  than  the  appropriations  for  the  operating  of  snag  boats,  shall  be  available 
for  use  under  this  head;  and  iu  future  the'engineer  in  charge  of  this  work  and  the 
Secretary  of  War  shall  make  report  upon  the  progress  and  needs  of  this  work  under 
this  head,  insteail  of  reporting  upon  disconnected  projects,  as  heretofore.  Nothing 
herein  contained  shall  be  understood  to  prevent  the  Secretary  of  War  from  applying 
any  part  or  all  of  the  funds  previouslv  appropriated  for  use  at  Fort  Smith,  Darda- 
neUe,  in  Pine  Bluff  reach,  or  from  expending  not  exceeding  |4,000  to  remove  the  bar 
in  front  of  Van  Bnren,  or  from  allotting  not  exceeding  $8,000  as  a  contingent  fund  for 
the  expenditure  in  Pino  Bluff  Reach. 

The  approved  project  for  the  expenditure  of  this  sum  may  likewise  be 
sammarized  as  follows : 

At  Pine  Blaff  the  same  as  above.  At  Van  Baren  the  $4,000  to  be 
expended  in  erecting  a  permeable  dike  at  a  suitable  point  a  little  above 
the  town,  and  upon  the  opposite  side  of  the  river,  to  contract  the  chan- 
nel and  prevent  it  from  leaving  the  city  wharves.  From  Fort  Gibson, 
Indian  Territory,  to  the  month  of  the  river,  the  balance  to  be  expended  in 
the  erection  of  permeable  dikes,  and  iu  one  instance,  by  rock  excavation, 
at  the  worst  places  or  the  places  at  which  serious  interference  with 
the  target  amount  of  commerce  occurs,  so  far  as  the  amount  of  the 
appropriation  will  permit,  looking  toward  the  permanent  improvement 
of  the  river  to  give  the  channel  as  provided  under  the  act  of  August 
5,  1886,  from  Little  Eock  to  the  mouth ;  and  an  all-year-round  depth 
of  water  of  at  least  2  feet  from  Little  Eock,  Ark.,  to  Fort  Gibson,  Indian 
Territory. 

Before  operations  were  begun  at  Fort  Smith  the  old  jetty  at  that 
place,  built  iu  1877  and  1878,  had  so  far  disappeared  as  to  render  no 
service,  and  the  river  was  about  to  throw  a  bar  along  the  nvVl^tn^^  ol 
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the  town,  cutting  off  all  approach  to  tl^e  wharf  at  low  water  or  at  medium 
Rtage.  From  Fort  Gibson  to  the  month  of  the  river  the  river  consists 
of  alternating  bars  and  caving  banks,  with  crossings  moreor  less  trouble- 
some at  low  water,  a  few  of  the  latter  operating  to  effectually  close  the 
river  to  navigation  at  extreme  low  water  for  even  boats  drawing  but  2 
feet  of  water. 

During  fiscal  year  ending  June  30, 1890,  $4,684.56  have  been  expended 
at  Pine  Bluff  in  the  erection  of  a  new  dike  and  in  repairing  and  ex- 
tending t^o  old' ones. 

From  Fort  Gibson,  Indian  Territory,  to  the  mouth  of  the  river, 
$52,786.19  have  been  expended  according  to  projects. 

Numerous  rises  and  limited  amount  of  plant  have  rendered  it  impos- 
sible to  give  that  relief  to  navigation  which  an  ordinary  season  would 
have  permitted.  There  were  erected  three  dikes  just  above  Fort  Smith, 
aggregating  1,200  feet  in  length,  and  one  dike  300  feet  long  near  Wil- 
son's Bocks. 

Two  quarter-boats  and  ten  barges  were  built,  and  material  accumu- 
lated for  three  dikies  3  mih»s  below  Pine  Bluff.  One  of  these  dikes  was 
partly  completed,  a  new  hull  for  the  quaner-boat  Idzetie  was  begun, 
and  some  material  accumulated  for  the  work  at  Moore's  Bocks. 

July  l,1889.amonnt  available $122,295.82 

July  1,  lh90,  amount  expended  during  fiscal  year,  oxclasive  of 

liabilities  outstanding  July  1,1889 - |51, 007.60 

July  1,1890, outstanding  liabilities 2,384.34 

53,891.94 

July  1, 1890, balance  available 68,903.88 

Amount  appropriated  by  act  of  September  19,1890 180.000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 248, 903. 88 


1 


Amount  (estimated)  required  for  completion  of  existing  project 3, 472, 479.  00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18)6  and  1807. 

(See  Appendix  X  4.) 

5.  Petit  Jean  Biver^  Arkansas. — Before  improvement  this  river  was 
obstructed  by  snags,  logs,  masses  of  drift-wood,  overhanging  trees,  and 
shoals.  The  original  project  for  improvement  contemplated  rendering 
it  navigable,  during  high  and  medium  stages  of  water,  as  high  as  Dan- 
ville, Ark.,  by  cutting  the  overhanging  trees  and  cutting  up  the  snags, 
logs,  and  dritl.  Three  thousand  five  hundred  dollars  were  expended  in^ 
the  execution  of  this  to  June  30,  1888.  The  appropriation  made  by  act' 
approved  August  11,  1888,  amounts  to  $2,500,  and  limits  the  work  to 
below  the  bridge  at  Rocky  Crossing.  The  new  project  for  this  provides 
for  removing  ])ortions  of  the  shoals  known  as  Slaty  Crossing  and  Rob- 
inson's Ridge,  and  certain  timber  from  tlie  low- water  channel. 

During  fiscal  year  ending  June  30,  1890,  no  work  was  done,  due  to 
the  anomalous  conditions  in  reference  to  continued  high  water,  render- 
ing it  impossible  to  begin  the  work  with  any  certainty  of  completing  it 
without  a  long  suspension. 

Julv  1,1889,  amount  available 12,450.52 

.Inly  1, 1890,  balance  available 2,450.52 

C  Amount  (estimated)  required  for  completion  of  existing  project 3, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acta  of  1366  and  1867. 

(See  Appendix  X  5.) 
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6.  Fourche  River ^  Arkansas. — The  improvement  of  this  stream  was 
bepn  in  1879  nnder  the  act  approved  March  3, 1879. 

Prior  to  auy-  improvement  its  channel  was  choked  with  snags,  logs, 
and  drift',  and  heavy  timber  overhung  its  banks.  Several  bad  shoals 
sdso  impeded  navigation.  Up  to  June  30, 1886,  $21,000  had  been  ex- 
pended in  removing  the  greater  part  of  the  obstructions.  By  act  ap- 
proved August  5,  1886,  $5,000  was  appropriated  for  removing  rock 
slioals,  situated  about  4  miles  below  Perry  ville.  At  the  close  of  the  fis- 
cal year  ending  June  30, 1888,  this  sum  had  been  expendexl,  completing 
achaoDel  about  500  yards  long,  30  feet  wide,  and  2  feet  deep  at  low 
water  through  this  shoal. 

AflwooUppiopriated  by  act  of  September  19, 1890 $7,500.00 

C  Affloant  (estimated)  required  for  completion  of  existiog  project 150. 00 

<  SnbmittedincompliaQcewith  reqnirements  of  sectious  2  of  river  and 
(    harbor  acts  of  I1366  and  1867. 

(See  Appendix  X  6.) 

7.  White  River,  Arkansas. — ^Prior    to    improvement   this    river  was 
choked  with. drift- piles,  logs,  and. snags  in  its  lower  i>ortion,  and  from 
Batesville  up  gravel-bars,  rocky  shoals,  channel-bowlders,  and  over- 
hanging trees,  iilipedetl  navigation.    The  originally  adopteil   project 
consisted  in  snagging  operations  an<l  blasting  of  ledges,  and  bowlders, 
and  dam-building  to  remove  gravel-bars  or  to  close  chutes.    The  first 
separate  appropriation  for  this  river  was  made  by  act  approved  July 
5, 1884.    Provision  for  a  survey  of  the  river  from  Forsylhe,  Mo.,  to  its 
month  was  added  to  the  original  project.    At  that  time  the  river  was 
in  excellent  navigable  condition  for  !)oats  drawing  not  to  exceed  3  feet 
of  water,  from  its  mouth  to  Newport,  Ark.    From  Newport  to  BatesvUle 
there  were  many  troublesome  snags,  and  from  Batesville  to  Buffalo 
Shoals  there  were  numerous  bad  shoals,  rendering  navigation  very  uti- 
certain.    From  Buffalo  Shoals  to  Forsythe,  Mo.,  there  were  many  fine 
reaches  of  river,  but  the  depth  of  water  on  Buffalo  Shoals  and  others 
prevented  any  navigation  at  ordinary  stiiges  of  water.     Up  to  June  30, 
1888,  $51,359.65  had  been  expended.    This  completed  the  survey,  plotted 
the  notes,  published  the  maps,  effectively  improved  the  most  dangerous 
shoals  between  Buffalo  Shoals  and  Batesville,  and  removed  the  more 
dangerous  snags  from  Batesville  to  the  mouth.    By  the  act  of  August 
11, 1888,  $25,000  was  appropriated.     Fifty  eight  thousand  dollars  was 
Bpiacified  as  the  sum  which  could  be  properly  expended  the  first  fiscal 
year.   The  present  plan  provides  for  the  maintenance,  at  low  water,  of 
a  channel  2  feet  deep  between  Newport  and  Buffalo  Shoals,  and  a  chan- 
nel of  not  less  than  5  feet  deep,  atlow  water,  from  Newport  to  the  mouth, 
andalso  for  a  limited  amount  of  snagging  operations  while  these  im- 
provements are  in  progress.    The  result  between  Newport  and  Buffalo 
Sboalsistobeaccomplishedby  the  erection  of  solid  wing-dams  and  some 
^^  excavations.    From  Newport  to  the  mouth  is  to  be  accomplished  by 
fteerection  of  low  permeable  spurdikes,  to  give  the  necessary  depth 
of  water  to  the  shoals,  yet  not  to  remove  the  shoals  to  a  point  below 
or  to  cave  the  opposite  banks. 

.  louring  fiscal  year  ending  June  30,  1890,  $15,058.58  were  expended 
^^  the  work  of  improvement,  beginning  at  Buffalo  Shoals,  and  working 
^wards  Batesville,  working  39  miles  of  river  and  leaving  47  to  reach 
^atesville,  and  also  collecting  material  and  beginning  work  upon  dike 
*t Newport.  Exhaustion  of  funds  and  high  water  precluded  more  ex- 
^ive  work. 
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July  1,1&^9,  amonnt  available $16,257.90 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 14,730.25 

July  1,  1890,  outstanding  liabilities •526.50 

15,256.75 

4 

July  1, 1890,  balance  available 1,001.15 

Amount  appropriated  by  act  of  September  19,  1890 30,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 31,001. 15 

(Amonnt  (estimated)  required  for  completion  of  existing  project...... ..     53,815. 00 
Amonnt  (eHtimat<ed)  required  for  snagging  annually *, *.      8, 000. 00 
Submitted  in  compfiance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1887. 

(See  Appendix  X  7.) 

8.  Cache  River^  Arkansas, — The  first  appropriation  ever  made  for  thia 
reach  of  river  became  available  August  11,  1888.  Prior  to  this  time  its 
channel  was  choked  with  lof^s  and  snags,  overhanging  trees  interfered 
with  smoke  stacks,  and  several  shoals  interfered  with  low- water  navi- 
gation. The  project  proposes  the  removal  of  logs,  snags,  and  overhang- 
ing trees  from  the  town  of  Riverside,  Ark.,  to  the  mouth  of  the  river. 
Seven  thousand  dollars  was  the  amount  appropriated,  $3,000  for  the 
conatrnction  of  a  snag-boat,  and  $4,000  for  the  operating  expenses ; 
working  at  or  near  extreme  low  water,  the  boat  being  constructed  oi 
light  draught  for  this  purpose^  During  the  fiscal  year  ending  June  30, 
1889,  $3,970.06  were  expended  building  the  snag-boat  Riverside^  equip- 
ping the  same,  and  removing  67  snags  and  logs,  14  drift-pilea,  and  all 
overhanging  trees  for  3  miles  of  river,  beginning  at  Riverside  and  work- 
ing down.  During  the  fiscal  year  ending  June  30,  1890,  the  snagging 
operations  were  continued.  Between  the  railroad  bridge  (crossing  oi 
the  Bald  Knob  and  Memphis  branch  of  the  Missouri  Pacific  System] 
and  Walker's  Ferrj^  there  were  341  snags  removed,  158  overhanging 
trees  cut,  4  trees  deadened,  and  20  piles  of  drift  and  logs  removed.  The 
obstructions  encountered  were  more  formidable  than  was  expected,  oj 
then  appeared  from  the  reconnaissance,  and  there  are  some  35  milc^  an 
river  yet  to  be  worked  over. 

July  1,  1889,  amonnt  available |2,621.S 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1S89 2,614*V 

July  1,  1890,  balance  available 7, — 

C  Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 

(See  A  ppendix  X  8.) 

.9.  Bla^k  River,  Arkansas  and  Missouri., — Before  any  improveme^H 
were  made  upon  this  river,  its  channel  was  choked  with  snags  and  lo 
and  obstructed  by  overhanging  trees,  and  in  many  places  shoals  interfei 
with  its  navigation  at  low  water  by  any  but  very  light  draught  bos 
The  original  plan  for  its  improvement  contemplated  the  removal  of 
obstructions  and  the  improvement  of  the  shoals,  the  latter  by  wS.  - 
dams.    A  few  sloughs  were  to  be  closed  up  so  as  to  confine  the  wat^-"^ 
the  main  channel.     Up  to  June  30, 1889,  $58,363.59  had  been  expend  ^ 
for  these  ])urposes,  and  good  progress  made  toward  opening  the  r*  i- 
through  to  Poplar  Bluff,  Mo. 

During  fiscal  year,  ending  June  30, 1890,  $2,878.81  were  expond^^d 

such  a  manner  as  to  do  thorough  work  up  to  a  few  miles  abov^    t 

mouth  of  Current  .River,  from  the  mouth,  and  also  from  Poplar  ;^31b 


RIVEB   AND   HARBOR   IMPROVEMENl  8.  201 

Mo., to  Coming,  Ark.;  aud  indifferent  work,  jnst  taking  out  the  worst 
obstractions  to  get  tbe  snag-boat  tlirougli  the  balance  of  the  distance. 
This  Quimproved  reach  is  a  constant  feeder  of  snags  into  the  improved 
reach  below,  and  should  be  improved,  to  maintain  the  improved  river. 

July  l,ia©,  amount  avaUable $2,878.81 

Jaly  1, 1890,  amoant  expended  daring  fiscal  year,  ezcloBlye  of  liabilities 
OQtstanding  July  1,  1889  a w 2,878. 81 

Amoont  appropriated  by  act  of  September  19,  1890 5,000.00 

i  Amoant  (estimated)  required  for  completion  of  existing  project,  annually      8, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  X  9.) 

10.  Black  River,  Missouri. — ^The  first  improvements  attempted  upon 
this  reach  of  liver  were  made  in  the  years  1881  and  1882.  Prior  to 
this  work,  its  shannel  was  choked  with  snags  and  logs  and  obstracted 
by  OYerhanging  trees,  and  in  many  places  shoals  interfered  ^ith  its 
navigation  at  low  water,  by  any  but  very  light  draught  boats.  The 
original  plan  for  its  improvement  contemplated  the  removal  o\  the  ob- 
stractions and  the  improvement  of  the  shoals,  the  latter  by  wing-dams. 
AfewRloughs  were  to  be  closed  up  so  as  to  confine  the  water  to  tbe 
main  channel.  Up  to  June  30,  1888,  $0,000  had  been  expended  which 
bad  opened  up  about  20  miles  of  river  from  Poplar  Bluff  towaids  the 
mouth.  Owing  to  the  difficulty  in  getting  suitable  appliances  up  to  this 
Wh,  it  was  carried  on  under  great  disadvantages.  During  fiscal  year 
ending  Jane  30, 1889,  tbe  snag-boat  Henry  Sheldon  (specially  constructed 
for  use  on  this  river)  was  worked  to  Poj)lar  Bluff  from  below  and  0|>er- 
?ted  from  there  down  the  river,  expending  $6,562.30  rapidly  and  effect- 
ively, clearing  the  reach  worked  of  obstructions,  erecting  a  strong  dam 
(at  the  head  of  Dan  River,  a  chute  of  the  Black  Kiver)  raising  the  water 
^  the  other  chute  and  carrying  the  work  to  the  Arkansas  State  line,  re- 
moving the  greater  part  of  the  dangerous  snags  and  making  a  good  begin- 
ning upon*  overhanging  timber. 

during  the  fiscal  year  ending  June  30, 1890,  the  small  balance,  $199.20, 
l'^  expended  in  conjunction  with  the  general  appropriation,  "  Improv- 
%  the  Black  River,  Arkansas  and  Missouri,"  in  the  running  expenses 
^^the  snag-boat  Henry  Sheldon, 

j2^7  1, 1889, amoont  available $199.20 

^'^  1, 1890,  amount  expended  duripg  fiscal  year,  exclusive  of  liabilities 
'^Otetanding  Jnly  1, 1889 199.20 

"^onnt  appropriated  by  act  of  September  19, 1890 7,000. 00 

(See  Appendix  X  lO,) 

X*  ll.  St.  Francis  Riter,  Arkansas. — The  first  appropriation  was  made 

^^ich  2,  1833,  prior  to  which  this  river  was  choked  with  drift-logs, 

w^gs,  and  its  waters  spread  out  through  a  great  variety  of  sloughs, 

^^ile  overhanging  trees  added  to  the  diflficulty  of  navigation.    The 

^iginally  adopted  project  was  principally  for  snagging  operations,  and 

r^^tempts  have  been  made  to  close  up  some  of  the  many  sloughs.    Ap- 

^^priations  for  this  river,  having  been  united  with  the  White  River, 

^^actly  how  much  had  been  expended  upon  the  St.  Francis  River  to 

^^ne  36,  1884,  can  not  well  be  stated.    July  6,  1884.  the  first  separate 

^^propriation  was  made,  amounting  to  $12,000.    August  5 ,1886,  $8,000 

^f)re  followed.    By  act  of  August  11,  1888,  $4,000  was  appropriated. 

J     Boring  fiscal  year  ending  June  30, 1890,  $2,112.19  have  been  expeudeOi 

^^^  the  continuance  of  the  regnlar  project  and,  in  coujuuctiou  witti  tVxe 


c 
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appropriation,  "  Improving  Little  River,  Missouri,  .and  -A  rkansas,"  in 
building  a  new  hull  for  tlie  operating  boat. 

July  1,  1889,  amount  available j|2,114.6L 

July  1,  1890,  amouut  expended  during  fiscal  year,  excluBive  of  liabilities 
outstanding  July  1,1889 2,112.19 

July  1, 1890,  balance  available • 2.42 

Amount  appropriated  by  act  of  September  19, 1890 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 4, 002. 42 

r Amount  (estimated)  required  for  completion  of  existing  project,  an- 

]     nually 8,000.00 

]  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
L    harbor  acts  of  1866  and  18G7. 

(See  Appendix  J[  11.) 

12.  8L  Francis  River^  Missouri. — The  appropriation  available  is  the 
first  ever  made  for  this  reach  of  river.  Prior  to  the  work  done  in  the 
fiscal  year  ending  June  30, 1889,  its  channel  was  choked  with  logs  and 
snags,  overhanging  trees  interfered  with  smoke  stacks,  and  several  shoals 
interfered  with  low- water  navigation.  The  estimate,  $7,300,  proposed 
the  removal  of  the  shoals  about  12  miles  below  Greenville,  and  the  re- 
moval of  snags  and  other  obstrucliohs. 

The  amount  appropriated,  act  approved  August  11, 1888,  being  inad-' 
equate,  the  present  project  contemplates  removing  the  obstructions 
only,  and  no  work  upon  the  shoals  except  incidentally.  Up  to  June  30, 
1889,  $3,002.21  had  been  expended,  cutting  a  channel  through  the  ^'Big 
Drift"  and  carrying  out  other  provisions  of  the  project. 

During  the  fiscal  year  ending  June  30,  1890,  the.  balance  available, 
$1,531.04,  was  expended  during  low- waller  season  between  Wappapello 
and  St.  Francis,  leaving  65  to  80  miles  of  river  yet  to  be  worked. 

July  1,  1889,  amount  available $1,531.04 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1:^89 1,531.04 


• 


Amount  appropriated  by  act  of  September  19,  1890 10, 500. 00 

(See  Appendix  .X  12.) 

13.  Little  River^  Missouri  and  Arkansas, — Before  improvement  this 
river  was  obstructed  by  snags,  logs,  masses  of  drift-wood,  and  shoals, 
and  was  divided  into  two  chutes.  The  project  for  improvement  contem- 
plates prolonging  medium-stage  navigation  by  closing  one  of  the  chutes 
and  removing  the  obstructions  enumerated  from  the  other.  The  snag- 
boat  for  this  work  not  being  available,  no  work  was  done  during  the 
fiscal  year  ending  June  30,  1889. 

Owing  to  damage  to  the  hull  of  the  boat  that  \j(as  to  be  used  upon 
this  improvement,  and  owing  to  the  long-continued  overflows,  no  work 
was  done  until  nearlj^  the  close  of  the  fiscal  year. 

July  1,  18>J9,  amount  available $4,970.31 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesontstanding  July  I,  1889 12,072.72 

July  I,  1890,  outstanding  liabilities 845.30 

2, 918. 02 

July  1,  1^^90,  balance  available 2.052.*29 

Amount  appropriat<5d  by  act  of  September  19,  1890 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5,052.29 

(See  Appendix  X  13.) 
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REMOVING  SNAGS  AND  WRECKS  FROM  THE  MISSISSIPPI  RIVER — IM- 
PROVEMENT OF  THE  MISSISSIPPI  BETWEEN  THE  MOUTHS  OF  THE 
lUmOIS  AND  OHIO  RIVERS — IMPROVEMENT  OF  OSAGE  AND  GAS- 
CONADE RIVERS,  MISSOURI. 

Officer  in  charge,  Maj.  A.  M.  Miller,  Corps  of  Engineers;  Division 
Engineer,  Col.  C  B.  Comstock,  Corps  of  Engineers. 

1.  Emwinkg  gnotgs  and  tcreckiifrom  the'Misfds^ppi  River. — The  navi- 
gatioD  on  this  river  was  very  much  interfered  with  by  the  numerous 
snags,  logs,  etc.,  which  were  lodged  in  the  channel,  and  to  which  a  new 
aca'ssion  was  brought  down  on  each  rise  of  the  river,  thus  constantly 
adding  new  and  unknown  obstructions  to  those  already  there.  A  large 
QDmber  of  wrecks  also  occupied  the  channel  and  were  very  dangerous 
to  the  safety  of  passing  boats. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824,  and  the  project  consisted  in  building  boats  suitable  for 
removing  the  snags,  etc.,  and  operating  them  whenever  the  stage  of 
water  was  favorable  for  the  work  and  funds  were  available. 

The  total  amount  expended  for  this  purpose  can  not  be  definitely 
given,  as  previous  to  the  appropriation  made  by  act  of  March  3,  1879, 
a  general  amount  was  appiopriated  to  be  applied  to  several  streams  as 
their  needs  required.  From  March  3,  1879,  when  the  first  specific,  ap- 
propriation was  made,  up  to  June  30, 1889,  $632,939.63  was  exjiended 
for  this  purpose.  The  navigation  of  the  river  has  been  very  materially 
ioipro'Ped  by  this  method,  and  the  danger  of  accidents  to  boats  lessened. 

During  the  fiscal  year  ending  June  30, 1890,  $85,203.1^  was  expended. 
Two  snag-boats  were  employed  between  the  mouth  of  the  Missouri  River 
and  fiayou  Sara,  La.,  removing  obstructions.  The  boats  worked  for  a 
total  of  twelve  months,  removing  2,861  snags,  cutting  down  12,112  trees, 
removing  23  drift-piles,  and  1  wreck,  and  traveling  a  distance  of  10,797 
miles,  thereby  greatly  benefiting  navigation  and  commerce. 

Much  Deeded  repairs  were  also  made  to  the  snag-boats,  and  they  are 
now  in  good  condition  to  resume  work  as  soon  as  the  stage  of  water  will 
permit 

An  annual  appropriation  having  been  made  for  carrying  on  this  work, 
DO  further  estimate  is  submitted. 

Joly  1, 1889,  amoant available .' $3-2,971.95 

Amount  drawn  under  section  7,  act  of  August  11,  lo88 55,000. 00 

87,971.95 
«lalf  1, 1^90,  amount  expended  during  fiscal  year,  excluoive  of 

liabUities  outstanding  July  1,  1889 $82,001.12 

J^y  1, 1890,  amount  re-depoeited 5,910.83 

87,971.95 

•^«ly  1, 1890,  outstanding  liabilities 419.11 

Joly  1, 1890,  amount  available  for  fiscal  year  ISgO-'Ol 100, 000. 00 

(See  Appendix  Y  l.> 

2,  Mism^ippi  BiveTj  between  the  Ohio  and  Illinois  rivers. — The  orig- 
Jnal  condition  of  the  navigable  channel  of  this  portion  of  the  Missis- 
sippi River,  before  the  work  of  improvement  was  begun,  was  such  that 
the  natural  depth  at  low  water  was  in  many  places  from  3J  to  4  feet 
and  the  water  was  scattered  by  islands,  which  formed  sloughs  behind 
them,  thus  wasting  the  water  available  for  low-water  navigation. 

The  project  for  improvement  adopted  consists  in  closing  these  sloughs 
'anil,  by  contraction  works,  the  concentration  of  the  water  between 
banks  2,500  feet  apart^  tbo  object  being  thereby  to  obtain  a  deptti  of 
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8  feet  in  the  channel  between  Saint  Louis  and  Cairo  and  6  feet  between 
Grafton  and  Saint  Louis  at  standard  low  water,  or  at  a  stage  corre* 
sponding  to  a  reading  of  i  feet  on  the  Saint  Louis  gauge. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  was  $3,905,153.51.  The  condition  of  the  improvement  during 
the  year  past  has  been  such  that  during  stages. above  4  feet,  except  on 
very  rapidly  falling  river  approaching  this  stage,  a  depth  of  8  feet  has 
been  maintaitied  in  the  channel  from  Saint  Louis  ta  Lucas^  Grossing,  a 
distance  of  30  miles,  as  far  as  the  work  of  improvement  had  been  car- 
ried on  June  30, 1890. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
was  $129,268.78.  Na  appropriation  having  been  made  for  this  year, 
little  work  could  be  accomplished.  The  work  consisted  principally  in 
the  continuation  of  the  general  plan,  and  has  resulted  in  a  very  decided 
improvement  of  the  channel  as  to  direction  and  depth. 

Dulling  the  fiscal  year  work  was  carried  on  at  the  following  local- 
ities: 

Piasa  Dam. — This  work  is  situated  above  Alton.  A  portion  of  the 
dam,  1,100  feet  long,  was  repaired  and  raised  to  a  height  6  feet  above 
low  wiiter,  in  order  to  concentrate  the  flow  of  water  in  the  steam-boat 
channel;  an  opening  was  left  between  the  Missouri  shore  and  end  of 
the.  dam,  in  order,  if  possible,  to  cut  a  channel  along  this  shore,  as  this 
would  rectify  the  channel.  If  this  can  be  accomplished  the  present 
channel  through  the  dam  will  be  closed.  The  amount  expended  there 
was  $5,577.11,  and  for  this  amount  2,604.9  cubic  yards  of  stone  placed 
in  the  dam. 

Twin  Hollows —  West  Side. — The  work  here  consisted  in  the  protec- 
tion of  the  artificial  banks  formed  by  the  contraction  works.  The  work 
done  consisted  of  8,250  square  feet  of  mattress  protection  placed  and 
sunk  l)elow  low  water,  and  63,500  square  feet  of  upper  bank  protec- 
tion, stone,  was  placed  in  position.  The  amount  expended  was  $4,391.59. 

Fulltight. — At  this  locality  the  repairs  which  were  in  progress  at  the 
close  of  the  last  fiscal  year  were  continued  and  completed,  and  the 
hurdles  strengthened  where  necessary.  A  Jarge  quantity  of  drift  which 
had  accumulated  above  the  upper  hurdle  was  utilized  as  a  foot  mat  or 
protection  by  sinking  it,  building  a  brush  mattress  on  the  drift  to  re- 
ceive the  stone  necessaty  for  the  purpose.  The  efl:ect  of  this  work  has 
been  very  beneficial  by  concentrating  and  straightening  the  channel  at 
this  locality  ;  1,260  linear  feet  of  hurdle  was  built  and  $30,806.87  ex- 
pended during  the  fiscal  year. 

Jim  SiniWs. — At  this  locality  hurdles  and  bank  protection  were  re- 
paired and  extended.  The  object  of  the  hurdle  extension  was  to  close 
the  channel  passing  to  the  left  or  Illinois  side  of  the  middle  bar,  con- 
centrating the  flow  on  the  west;  2,940  linear  feet  of  hurdle'was  com- 
pleted and  1,390  linear  feet  of  bank  protection,  consisting  of  willow- 
mattress  and  stone  placed  in  position ;  $31,359.81  was  expended  during 
the  fiscal  year. 

Lmas\ — At  this  locality  the  work  consisted  in  the  repair  of  small  gaps 
in  the  hurdles  of  last  year  and  in  the  construction  of  two  additional 
hurdles,  Nos.  5  and  6 ;  4,050  linear  feet  of  hurdle  was  completed  in  this 
locality  in  addition  to  the  repairs  above  mentioned.  The  work  at  this 
locality  was  projected  and  begun  in  March,  1889,  and  has  continued  since. 
The  object  was  to  concentrate  the  water  at  Lucas'  Grossing  and  close 
the  false  channel  behind  Galico  Island.  The  work  has  been  of  great 
benefit  to  navigation,  straightening  and  deepening  the  channel  at  this 
crossing;  $60,629.05  was  expended  during  the  fiscal  year. 
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Surveys. — DarlDgthe  year  the  survey  of  the  river  w^  continued  to 
Brickey'sMill,  a  distance  of  48  miles  from  the  St.  Louis  Bridge,  and  a 
hjdrogi^phic  survey  of  the  river  from  the  mouth  of  River  Des  Peres  to 
foot  of  Calico  Island  made  to  show  the  changes  in  the  channel  and  the 
elBTectsof  the  improvements.    The  expenditure  for  surveys  was  $7,016.89* 

A  reference  to  the  plates  accompanying  the  re)x>rt  of  the  officer  in 
charge  will  give  a  graphic  representation  of  the  progress  and  effect  of 
these  works. 

The  amount  expended  during  the  year  was  $129,268.78,  and  the  total 
amoant  expended  to  June  30, 1890,  was  $4,034,422.29. 

The  originar  estimated  cost  of  the  work,  as  revised  in  1883,  was 
tl(>,997.100. 

Jaly  1, 1889,  amonnt  available $171,342.34 

Joly  1, 1890,  amoant  expended  during  fiscal  jear  excln- 

stye  of  liabilities  outstanding  July  1, 1889 *..      177,033.86 

Jolyl,  1890,  outotanding  liabiTlties 58.42 

77,086.28 

July  1, 1890.  balance  avaUable -..        94,256.06 

Amouit appropriated  by  act  of  September  19,  1890 400,000.00 

AmoQDt  available  for  fiscal  year  ending  June  30,  1891 494,256.06 

SAmonnt  (estimated)  required  for  completion  of  existing  project 12, 557, 500.  00 
Sobffliited  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Y  2.) 

3.  Oaseonade  Bivevy  Missouri, — This  river  waa  greatly  obstracted  by 
Boags,  logs,  and  leaning  timber,  which  materially  interfered  with  navi- 
g^im.  Work  was  commenced  on  this  stream  in  1880,  and  the  project 
adopted  for  its  improvement  consisted  in  the  removal  of  snags  and  logs, 
the  catting  of  leaning  timber,  and  the  construct  ion  of  contraction  works 
at  sboai  crossings. 

Tbe  amount  expended  to  June  ao,  1889,  was  $39,936.09,  and  at  that 
time  the  navigation  was  much  improved  by  the  work  done.  Dnring 
the  fiscal  year  ending  June  30,  1890,  $2,130.26  was  expended  in  remov^- 
ipg  obstructions  from  the  bed  of  the  river  and  cutting  down  leaning 
timber  from  the  banks,  also  in  constructing  wing-dams  and  training- 
walbi,  thereby  greatly  improving  the  navigation  of  the  river  and  ena- 
bling boats  to  run  at  lower  stages  of  water  than  formerly. 

The  original  estimate  for  the  improvement  of  this  stream  was  $50,000. 
New  obstructions  are  continually  forming,  and  it  will  require  a  small 
amoant  each  year  to  keep  the  channel  open  at  low  water  after  the  prin- 
cipal work  has  been  done. 

•{n]y  1, 1889, amount  available $2,563.91 

^^J  \j  liSdO,  amount  expended  dnring  fiscal  year,  exclnsive  of 

IJabiiities  ontetanding  July  1,  1889 $2,135.34 

Join  1890;  outBtanduig  liabilities .92 

2, 136. 26 

^n>7 1, 1890,  balance  availaWe 427.65 

^OQot  appropriated  by  act  of  September  19, 18&0 4,000.00 

^ouBtaraiUble  for  fiscal  year  ending  June  30,  1891 4,427.65 

(See  Appendix  Y  3.) 

^  Osage  River,  Missouri. — The  navigation  of  this  stream  was  very 
piiich  interlered  with  by  obstructions  in  the  channel  and  shoal  cross- 
^^  The  original  project,  adopted  in  1871,  was  to  obtain  a  low- water 


uavigatiou  of  3  feet,  by  means  of  dams  aud  training  walls,  but  this  v 
abandoned,  and  a  new  project,  consisting  in  the  removal  of  snags  a 
logs,  cutting  of  leaning  timber,  and  constructing  dams  and  (rainii 
walls  at  shoal  crossings,  was  adopted. 

The  amount  expended  to  June  30, 1889,  was  $200,093.04,  at  wh 
time  the  navigation  w£Cs  in  a  fair  condition,  the  worst  ob8tructi( 
having  been  removed.  During  the  fiscal  year  ending  June  30,  18 
$2,364.56  was  expended  in  removing  obstructions  from  42  miles  of  1 
river.  Three  rack  heaps  and  12  snags  were  removed  and  10  trees  fell 
This  greatly  improved  the  navigation  over  the  lower  60  miles  of  1 
river,  be^des  rendering  it  much  safer  than  formerly. 

No  estimate  was  made  for  the  improvement  of  thi^  stream  under  I 
second  project.  An  annual  appropriation  is,  however,  required  to  kc 
this  stream  in  navigable  conditipn  by  the  removal  of  obstructions  tl 
are  brought  down  during  the  floods. 

July  1,  1889,  anionnt  available $4,505 

July  1,  1890,  amount  expended  during  fiscal  year,  exclasive  of 

liabilities  outstanding  July  1,  1889 fl,973.81 

July  1,  1890,  outstanding  liabilities .25 

1, 974 

July  1,  1890,  balance  available 2,531 

Amount  appropriated  by  act  of  September  19, 1890 55,000 

Amount  available  for  fiscal  year  ending  June  30,  189L«. 57, 531 

(See  Appendix  Y  4.) 

SURVEY  TO  COMPLY  WITH  THE  REQUEBEMENTS  OF  THE  BIVEB  A; 

HABBOB  ACT  OF  AUGUST  11,  1888. 

The  river  and  harbor  act  of  August  11, 1888,  contains  the  followii 
The  Secretary  of  War  is  hereby  authorized  and  directed  to  causi 
survey  to  be  made  of  the  Osage  Itiver,  Missouri,  from  its  mOuth  up 
the  first  shoal,  and  5  miles  above  the  same,  and  to  report  an  estima 
based  on  such  survey,  of  the  cost  of  constructing  one  lock  and  dam  witl 
tAe  limite  of  said  survey,  and  the  effect  upon  the  navigsitiou  of  ss 
river  of  constructing  said  lock  and  dam. 

The  local  engineer,  Major  Miller,  was  charged  with  and  complet 
this  survey,  the  results  of  which  were  transmitted  to  Congress  a 
printed  as  House  Ex.  Doc.  119,  Fifty -first  Congress,  first  session.  (S 
also  Appendix  Y  6.)  • 

IMPBOVEMENT  OF  THE  MISSISSIPPI  BFVEB  BETWEEN  THE  DES  MOIN 
BAPIDS  AND  THE   MOUTH  OF  THE  ILLINOIS  BIVEB. 

Officer  in  charge,  Maj.  E.  H.  Ruffner,  Corps  of  Engineers;  Divisi 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

The  general  project  consists  in  conti*acting  the  low-water  bed  of  t 
river  to  an  average  width  of  1,800  feet  All  island  chutes  are  to 
closed  by  dams,  and  the  river  is  to  be  contracted  by  wing-dams  wh< 
it  is  wider  than  the  proposed  low- water  bed.  The  works  are  genera 
built  of  rock  and  brush.  Piling  is  occasionally  used.  At  times  the  Ic 
water  channel  is  deepened  by  dredging.  Work  under  the  present  app; 
priation  was  done  at  Smoot  Chute,  Whitney's  Bar,  Beebee  Island,  a 
Mason's  Island.  Dredging  in  Quincy  Bay  and  at  Whipple  Creek  B 
in  Quincy  Bay,  as  requir^  by  the  appropriation,  were  the  t)rincii 
operations. 
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Jalyl,  18®,  amoant  available- |110, 114.00 

July  1,1890,  amoant  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $84,972.00 

jDlyl,l«90,  outstanding  liabilitie§ 1,934.51 

86, 906. 51 

Jnly  1,1890,  balance  available 23,207.49 

Amount  appropriated  by  act  of  September  19,  1890 i 165, 000. 00 

Amoont  available  for  fiscal  year  ending  J une  30, 1891   188, 207. 49 

r Amount  (estimated)  required  for  completion  of  existing  project Unknown. 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 

(See  Appendix  Z  1.) 

mPROYEMENT  OF  THE  NAVIGATION  OF  THE  MISSISSIPPI  RIVER  BB 
TWEEN  MINNEAPOLIS  AND    DES    MOINES     RAPIDS,   INCLUDING    IM- 
PEOVBMBNTS  AT  SPECIAL  LOCALITIES  BETWEEN   THOSE  POINTS— 
OPEBAIING  AND  CARE  OF  DBS  MOINES  RAPIDS  CANAL. 

Officer  in  charge,  Maj.  A.  Mackenzie,  Corps  of  Engineers ;  Division 
Engineer,  Ool.  O.  M.  Poe,  Corps  of  Engineers. 

J.  Operations  of  snag-boats  and  ^rcdgeboats  on  Upper  Mississippi 
•  ^rer.— At  the  beginning  of  the  fiscal  vear  there  was  available  under 
act  of  August  11,  1888,  the  sum  of  $25,000. 

From  Jaly  to  November,  1889,  and  daring  April,  May,  and  June, 
1S90,  the  snag  boat  General  Barnard  was  employed  removing  snags 
and  ptber  obstructions  and  assisting  interests  of  navigation  between 
Minneapolis  and  the  mouth  of  the  Missouri  River. 

Daring  apart  of  July  and  August,  1889,  the  snag-boat  J.  G.  Parke 
and  dredge  Pheenix  were  employ^  in  deepening  the  channel  at  Beef 
Slongh  Bar. 

In  liay  and  June,  1890,  the  Phoenix^  tended  by  steam-launch  Ac/a,  and 
towed  ih)m  point  to  point  by  snag-boat  General  Barnard,  was  engaged 
in  removing  wrecks  in  vicinity  of  St.  Paul,  La  Crosse,  Genoa,  and  Du- 
boque.  During  the  same  |>eriod  she  wa^  also  for  a  time  employed  in 
famishing  gravel  for  dam  repairs  at  Harper  Slough. 

The  total  amount  expended  for  snag-boat  service  on  the  Upper  Mis- 
sissippi River  between  Minneapolis  and  the  mouth  of  the  Missouri 
Biver  to  June  30, 1889,  is  $549,640. 

There  have  been  exi^ended  during  fiscal  year  ending  June  30,  1890, 
fc5,00O. 

By  the  river  and  harbor  act  of  August  11,  1888^  provision  was  made 
for  operating  snag-boats  and  dredge-boats  on  the  Upper  Mississippi 
Biver  under  an  indefinite  appropriation,  the  sum  so  expended  not  to  ex- 
<*^d  the  amount  appropriated  in  said  act  for  such  purpose.  The  clause 
of  the  act  regulating  the  annual  expenditure  for  snag-boats  and  dredge- 
boats  on  the  Upper  Mississippi  Itiver  is  as  follows:  "  For  operating 

.    snag-boats  and  dredge-boats  on  Upper  Mississippi  Eiver,  twenty-five 
tboasand  dollars.'' 

'       Tbe  total  amount  of  freight  transported  on  the  Upper  Mississippi   . 
Biver  during  the  calendar  year  1889  was,  approximately,  3,000,000  tons. 

Jiuie30, 1890,  amonat  drawn  from  Treasury  nuder  permaneut  appropria- 
tion   1-25,000.00 

•'ttfieSO,  1890,  amount  expended  dnrinj?  fiscal  year iif^OOO.  00 

^^y  If  1890,  amoont  available,  under  permanent  appropriation  of  August 
^^  1888,  for  fiscal  year  ending  June  30, 1891 25. 000. 09 

(See  Appendix  A  A 1.) 
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2.  Mississippi  River  from  Minneapolis  to  Des  Moines  Rapids, — Prior  to 
Aagast  11, 1888,  this  work  was  carried  on  under  appropriation  for  *^  im- 
proving Mississippi  Eiver  from  St.  Paul  to  Des  Moines  Rapids.''  The 
act  of  Angnst  11, 1888,  extended  the  upper  limits  of  the  district  from 
St.  Paul  to  Washington  Avenue  Bridge,  Minneapolis. 

Under  this  appropriation  is  carried  on  the  improvement  of  through 
navigation.  Work  has  been  in  progress  under  approved  projects  since 
1878,  and  very  favorable  results  have  been  secured,  showing  that  with 
a  continuance  of  the  work  under  liberal  appropriations  the  low-water 
channel  of  the  Mississippi  between  St.  Paul  and  the  Des  Moines  Kapids 
can  be  made  comparatively  safe,  convenient,  and  permanent.  The  in- 
terests for  which  the  improvement  is  being  made  are  very  large  and  im- 
portant. The  amount  of  freight  carried  during  1889,  including  the  logs 
and  lumber  floated  in  the  river,  aggregated  approximately  3,000,000  tons. 

The  original  condition  of  the  channel  between  the  Des  Moines  Bap- 
ids  and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  una- 
ble to  proceed  farther  up  the  river  than  La  Crosse  or  Winona;  and  in 
many  seasons,  at  points  much  farther  down,  their  progress  was  checked 
or  seriously  interfered  with.  In  all  such  cases  through  freight  was  re: 
shipped  on  small  and  light  draft  boats  or  barges.  The  originally  adopted 
project  for  the  improvement  which  has  not  been  materially  changed 
proposed  the  contraction  of  the  channel  or  water-way  by  means  of  wing 
and  closing  dams  to  such  an  extent*  as,  by  means  of  the  scour  thereby 
caused,  to  afford  a  channel  of  sufficient  width,  and  of  a  depth  of  4^  feet 
at  low  water,  to  be  eventually  increased  to  six  feet.  There  was  expended 
on  the  permanent  improvement  of  through  navigation  to  June  30, 1889, 
the  sum  of  $1,701,775.28,  or  $3,235  per  mile.  At  that  date  and  for  sev- 
eral years  previous  the  condition  of  the  channel  was  such  as  to  permit 
the  passage  of  the  largest  boats  at  the  lowest  stages  through  to  St.  Paul. 

During  the  past  year  work  has  been  carried  on  by  days'  labor  and 
use  of  Government  plant  between  St.  Paul  and  Lake  Pepin,  in  vicinity 
of  Winona,  at  Dresbach  Bar,  Crooked  Slough,  Bunker  Chute,  Rock 
Island  Bapids,  and  in  vicinity  of  Burlington  and  Pontoosuc ;  by  con- 
tract between  Bead's  Landing  and  Fountain  City,  between  Fairport 
and  Muscatine,  in  vicinity  of  Keithsburgh  and  Fort  Madison ;  and  by 
informal  agreement  at  Bellevue.  Temporary  work  in  deepening  chan- 
nels by  dredging  was  performed  at  several  points.  The  work  of  the 
year  has  result^  in  increased  width  and  depth  of  channel  at  all  the 
points  mentioned  above,  notably  in  the  stretch  between  St.  Paul  and 
Lake  Pepin,  at  Winona,  Dresbach,  and  Pontoosuc. 

Jnly  1, 1889,  amount  available ...|3P2,841.04 

Received  from  sale  of  fael 3.00 

262, 844. 04 
Jnly  1, 1890,  amount  expended  during  fiaoal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $298,647.80 

July  1, 1890,  outstanding  liabilities 248.40 

298,896.20 

July  1, 1890,  balance  available 63,947.84 

Amount  appropriated  by  act  of  September  19,  1890 500, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 563, 947. 64 

(See  Appendix  A  A  2.) 

3.  Des  Moines  Rapids^  Mississippi  River, — ^This  work  was  commenced 
in  1866.  The  adopted  plan  provided  for  the  building  of  a  closed  canal 
8  miles  long  and  for  cutting  an  open  channel  in  the  rock  bed  of  the 


* 


» '• 


RIVER   AND    HABBOR  IMFBO YEMEN  TS.  209 

riyerover  the  remaining  4  miles  of  rapids.  The  canal  was  opened  in 
Angast,  1877,  though  not  fally  completed,  and  has  been  in  oi)eration 
since  that  time. 

DariD^  the  past  year  the  raising  of  the  lock-walls  at  lower  lock,  the 
office  building  at  lower  lock,  the  slaice  in  canal  bankat  Lamallee's  Creek 
and  a  portion  of  the  odtsidc  slope  protection  were  completed.  The  lock 
groaDds  at  lower  lock  were  also  raised  and  improved.  The  work  re- 
maioing  to  be  done  to  complete  the  improved  project  is  the  completion 
of  the  slaice  at  Price's  Oreek,  the  raising  of  the  middle  lock-walls,  the 
removal  of  a  small  amount  of  rock  above  grade  in  the  open  channel, 
and  the  completion  of  the  canal  bank  protection. 

The  net  cost  to  the  United  States  has  been  to  Jane  30,  1889,  $4,518,- 
034.57. 

July  1, 1889,  amount  available ^ $20,327.25 

Joly  1. 1990,  amoont  expended  during  fisoa)  year,  exclusive  of  liabilities  ^ 
outeUnding  July  1,  1889 19,979.11 

Jolyl,  1890,  balance  available .348. 14 

imoant  appropriated  by  act  of  September  19,  1890 22,000.00 

Amount  ayailable  for  fiscal  year  ending  June  30,  1891 22, 348. 14 

(See  Appendix  A  A  3.) 

i  Operating  and  care  of  Dm  Moines  Rapids  Canal. — Daring  the  past 
year  the  Des  Moines  Rapids  Canal  was  open  for  navigation  239  days, 
during  which  time  there  passed  through  it  924  steamboats  and  477 
barges,  carrying  14,529  passengers,  71,453  tons  of  merchandise,  and 
39m8«  bushels  of  grain.  There  also  passed  through  146,078,329  feet 
B.  M.  of  lumber,  26,689,300  feet  of  logs,  73,540,370  shingles,  and 
H316,167  lath.  The  expenses  of  the  year  have  been  $43,995.80  and  the 
estimates  for  the  coming  year  amount  to  $45,000. 

The  co8t  of  operating  and  care  of  the  canal  are  provided  for  by  an 
iodefiDite  appropriation  made  by  act  of  March  3,  1881. 

July  1, 1889,  balance  on  hand $1,162.03 

«^oD«  :)0, 1890,  amooDt  drawn  from  Treasury  nnder  indefinite  appropria- 
tion      43,8  J7. 97 

45. 000. 00 
Jbd«30,  1890,  amonnt  expended  dnring  fiscal  year 43,995. 80 

JnoeSO,  W90,  balance  on  hand l,004.2u 

(See  Appendix  A  A  4.) 

3.  Dry-dock  at  the  Des  Moines  Rapids  Can4Uj  Mississippi  River, — ^Tlie 
approval  project  for  this  work  provided  for  the  construction,  near  the 
Qtiddle  lock  of  the  canal,  of  a  dry-dock  400  feet  long  and  100  feet  wide, 
^th  gates  of  80  feet  opening,  at  an  estimated  cost  of  $125,000.  This 
itmount  of  money  has  been  appropriated  by  Congress  and  the  work  has 
^u  completed  in  accordance  with  the  project.  The  large  plant  owned 
%  the  United  States  and  the  entire  commerce  of  the  Upper  Mississippi 
fiiverwill  be  benefited  by  this  improvement. 

The  dry  dock  will  hereafter  be  operated  as  a  part  of  the  Des  Moines 
Bapids  Canal. 

•j'^^T  1, 1889,  amount  available z |2,007.45 

^^^7 1, 1890,  amonnt  expended  doring  fiscal  year,  exclosive  of  liabilities 
ooUUnding  July  1,  1889 2.007.45 

(^  Appendix  A  A  5.) 

6.  Barbor  of  refuge  on  Lake  Pepinj  at  Stockholm^  Wisconsin, — During 
^^^year  the  small  amoant  of  money  available  was  expended  m  makitig 
ENG  90 -14 
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Bome  needed  repairs.  The  amount  expended  on  this  work,  completed 
in  accordance  with  modified  project,  is  $1^5,000.  A  final  report  is  sub- 
mitted. 

July  1,  1889,  amount  available $139.47 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities  out- 
standing July  1,1889 i:^.47 

(See  Appendix  A  A  6.) 

lilPROVEMENT  OF  THE  MISSISSIPPI  RIVER  ABOVE  THE  FALLS  OF  ST. 

.  ANTHONY — IMPROVEMENT  OF  CHIPPEWA  AND  ST.  CROIX  RIVERS, 
WISCONSIN ;  OF  MINNESOTA  RIVER,  MINNESOTA,  AND  OF  RED  RIVER 
OF  THE  NORTH,  MINNESOTA  AND  DAKOTA — RESERVOIRS  AT  THE 
SOURCES  OF  THE  MISSISSIPPI — IMPROVEMENT  OF  YELLOWSTONE 
RIVER,  MONTANA  AND  DAKOTA — GAUGING  MISSISSIPPI  RIVEB  AT 
OR  NEAR  ST.  PAUL. 

Officer  in  charge,  Maj.  William  A.  Jones,  Corps  of  Enrgiueers,  since 
November  15,  1889,  having  under  his  immediate  orders  since  that  date 
Lieut.  William  B.  Oraighill,  Corps  of  Engineers  j  Division  Engineer, 
Col.  O.  M.  Poe,  Corps  of  Engineers.  These  works  were  in  charge  ot* 
Maj.  Charles  J,  Allen,  Corps  of  Engineers,  until  November  15,  1889, 
witli  Lieut.  William  E.  Oraighill,  Corps  of  Engineers,  under  his  imme- 
diate orders. 

1.  Mississippi  River  above  Falls  of  St.  Anthony j  Minnesota. — ^The  pres- 
ent project,  adopted  in  1889,  consists  in  improvement  of  the  river  be- 
tween Aitkeu  and  Orand  Eapids,  a  distance  of  130^  miles,  by  removal 
of  snags,  bowlders,  bars,  and  leaning  trees  from  the  channels,  and  con- 
struction of  wing-dams,  when  necessary,  to  afford  3  feet  depth  daring 
low- water  stage,  the  cost  being  estimated  at  $54,127.  In  1889  the  esti- 
mate was  increased  to  $63,000.  Under  the  appropriations  of  1880, 1881 , 
and  18S2,  the  river  between  the  points  named  was  well  cleared  of  large 
numbers  of  obstructions.  But  between  1884  an<l  1888,  and  daring  the 
flood  of  the  latter  year,  large  numbers  of  snags  and  overhanging  trees 
were  formed.  The  appropriation,  $10,000,  by  the  act  of  Aagast  11, 
1888,  was  applied  to  removal  of  obstructions  between  Grand  Rapids 
and  a  point  about  half-way  to  Aitken,  and  in  addition  a  number  of 
bowlders  were  removed  to  within  20  miles  of  the  latter  point. 

Total  expended  to  June  30, 1890,  including  outstanding  liabilities, 
$44,060.13. 

Total  expended  during  the  fiscal  year  ending  June  30,  1890,  $1,295.63. 

Before  improvement  commenced  in  1880  the  stream  between  Aitkeu 
and  Grand  Rapids  was  so  obstructed  that  navigation  was  difficult  and 
at  times  almost  impossible  for  steamers  of  lightest  draught.  There  is 
now  a  general  depth  in  the  improved  channels  of  3  feet  at  low  water, 
but  there  are  many  snags,  leaning  trees,  bowlders,  and  masses  of  gravel 
yet  remaining  to  be  removed,  as  they  contract  the  channels  and  thus 
interfere  with  the  movement  of  steamers  at  any  stage  of  water. 

For  a  number  of  years  previous  to  the  present  season  several  steamers 
have  navigated  this  portion  of  the  Mississippi,  carrying  i)assenger8  and 
freight  to  the  settlements  and  supplies  tor  lumber  camps. 

The  opening  last  wint<>r  of  the  Dulutli  and  Winnipeg  Railroad  from 
Duluth  to  the  Mississippi  River,  3  miles  below  Grand  Rapids,  has  re- 
sulted in  one  steam-boat  being  withdrawn  from  the  freight  and  passen- 
ger business.  The  remaining  boat,  the  steamer  Fawn,  has  continued 
to  run  from  Aitken  In  connection  with  the  Northern  Pacific  Railroad, 


BIVEB   AND   HAfiBOR   IMPROVBMENTB.  211 

Jnly  1, 1889,  aoioant  aTailable,  includiiig  that  for  ontstandiDg  liabilities 
(1367) '. $1,339.17 

Joly  1, 1690^  amouDt  expended  daring  fiscal  year,  excloHlve  of 
lUb:iitie«  outstaodiDg  July  1,  1«89 $1,295.63 

Jolyl,  1890,  outstanding  liabilities 3.67 

1,299.30 

Jnlyl,  1890,  balance  available 39.87 

Amoant  appropriated  by  act  of  September  19, 1890 18,000.00 

Aooont  ayailable  for  fiscal  year  ending  June  30,  1891 18, 039. 87 

(See  Appendix  B  B  1.) 

2.  Beservoira  at  headwaters  of  Mississippi  River.^-The  object  of  the  rea-^ 
ervoirs  is  to  collect  sarplas  water,  principally  from  the  precipitation  of 
winter,  Bpring,  and  early  summer,  to  be  systematically  released  so  as 
to  benefit  navigation  upon  the  Mississippi  River  below  the  dams.  The 
reservoir  project  is  the  outcome  of  surveys  and  examinations  made  in 
18()9,1874, 1878,  and  1879.  From  the  results  of  these  examinations  and 
further  examinations  made  in  1880,  the  first  cost  of  constructing  reser- 
voir dams  in  Minnesota  and  Wisconsin  was  placed  at*  $1,809,083.  The 
cost  of  laud  and  other  damages  to  result  from  construction  and  opera- 
tion of  the  proposed  dams  was  not  included  in  that  estimate,  as  they 
could  not  be  predicted  with  any  approach  to  accuracy. 

The  present  project  consists  in  constructing  reservoir  dams  at  the 
headwaters  of  the  Mississippi  Elver  in  Minnesota,  that  locality  having 
been  selected  for  commencing  the  work  in  consequence  of  an  appropria- 
tion made  by  the  river  and  harbor  act  approved  June  14,  1880,  for  con- 
BtroctioQ  of  a  reservoir  dam  at  Lake  Winnibigoshish,  Minnesota,  and 
for  other  reasons  given  in  Appendix  Y  to  the  Annual  Beport  for  1886. 
By  1886  four  of  the  reservoirs  had  been  created. 

During  the  past  fiscal  year  the  end  cribs  and  connections  between  the 
timber  and  earth  Work  at  Lake  Winnibigoshish  Dam  were  strengthened. 
At  Leech  Lake  Dam  a  weighting  of  stone  was  added  to  the  superstruot- 
uoe. 

The  reservoirs  were  operated,  1885-1889,  during  the  seasons  of  low 
water,  to  the  benefit  of  navigation  on  more  than  165  miles  of  the  Mis- 
sissippi River,  viz :  Between  Grand  Rapids  and  Aitken,  130^  miles, 
and  from  St  Paul  to  some  distance  below  the  confluence  of  the  Missis- 
sippi and  St.  Croix  rivers. 

Bicpended  during  the  fiscal  year  ending  June  30,  1890,  including  out- 
standing liabilities,  $12,513.10. 

Total  expended  upon  this  work  to  the  close  of  the  fiscal  year  ending 
''Que  30, 1890,  including  examinations  at  proposed  damsites,  landdam- 
^^  amounts  set  aside  as' awards  to  Indians,  and  care  and  mainte- 
nance of  the  works,  $623,986.63. 

%lfl889,  amonnt  available $23,026.47 

*'<iiy  1, 1890,  amooDt  expended  duriog  fiscal  year,  exclusive  of 

/jabiUties outetandinj? July  1,  18897. $11,227.13 

jRlyl,180O,  ontBtandingliabUitiea 1,285.97 

12, 513. 10 


\ 


U89D,  balance  available 10,513.:f7 

»Dt  appropriated  by  act  of  September  19, 1890 80,000.00 

Amount  available  for  fiacal  year  ending  June  30,  1891 90, 613. 37 

)  rT^P^  (estimated)  required  for  completion  of  existing  project 1, 094, 583.  oO 

\BQbmitted  in  compliance  with  requirement  of  sections  2  of  river  and 
I    barboT  acts  of  1866  and  1867. 

(See  Appendix  B  B  2.) 
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3.  Chippewa  RiveVj  including  Yellow  Banks^  Wisdynsin. — The  plan  for 
improvement  of  the  Chippewa  River  consisttiS  in  revetment  of  caving 
bendB  and  construction  of  dams  and  jetties  from  Eaa  Claire  to  the  con- 
fluence of  the  Chippewa  and  Mississippi,  a  distance  of  57  miles,  to  con- 
fine the  low- water  volume  to  a  channel  of  nearly  uniform  width  and 
depth.  The  general  plan  was  adopted  in  1877,  and. the  work  has  been 
carried  on  in  accordance  with  it,  varying,  however,  more  or  less,  as  to 
location  and  extent  of  dams,  jetties,  etc.  The  protection  of  the  Yellow 
Banks  consists  in  a  revetment  of  piling  and  fascines,  the  latter  to  be 
crowned  with  rock.  The  object  of  the  Yellow  Banks  protection  is  to 
prevent  their  erosion,  and  thus  to  relieve  the  channels  of  the  Chipi>ewa 
River  and  of  the  Mississippi  below  the  junction  of  the  two  streams  from 
the  masses  of  sand  contributed  by  those  banks.  The  plan  for  protect- 
ing the  banks  was  adopted  in  1883.  The  improvement  of  the  river  and 
the  protection  of  the  Yellow  Banks  were  regarded  as  separate  and  dis- 
tinct works  until  the  act  of  August  11,  1888.  Estimated  cost  of  the 
consolidated  improvement,  including  all  expenses  from  the  commence- 
ment, ^272,487-72. 

Before  the  improvement  commenced  the  depth  on  the  bars  at  low 
water  seldom  exceeded  18  inches,  and  the  crossing  at  the  mouth  of  the 
river  was  extremely  difficult  at  that  stage,  owing  to  the  volume  of  the 
river  joining  the  Mississippi  through  a  number  of  channels  of  insufficient 
depth.  These  latter-named  channels  were  contracted  into  one  of  good 
depth  by  means  of  long  parallel  jetties.  Generally,  wherever  works 
for  improvement  were  constructed  by  the  Government,  the  low-water 
depths  were  increased  from  18  inches  to  3  to  4  feet.  And  the  general 
improvement  not  only  greatly  facilitated  the  passage  of  steamers  and 
rafts,  but  also  greatly  reduced  the  expense  of  rafting  manufactured 
lumber. 

Expended  during  the  fiscal  year  ending  June  30,  1890,  including  ou^ 
standing  liabilities,  $1,71(3.32. 

Total  expended  from  commencement  of  operations  in  1877  to  June 
30,  1890,  including  outstanding  liabilities,  $156,048.25. 

Owing  to  lack  of  funds,  the  work  for  the  year  was  confined  to  care  of 
plant  and  the  repairs  to  jetties  at  mouth  of  river. 

Jaly  1,  1889,  araoant  available (2,415.07 

Jaly  1,  1890,  araouDt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $1, 510. 72 

July  1,  1890,  outstanding  liabilities 202.60 

1,713.32 

July  1,  1890,  balance  available 701.75 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiHcal  year  ending  June  30,  1891 10, 701. 75 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 105,737.72 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aotrt  of  1866  and  18(57 

(See  Appendix  B  B  3.) 

4.  8t  Croix  River^  Wisconsin  and  Minnesota. — The  original  project 
for  improvement,  adopted  in  1878,  was  based  upon  a  survey  made  in 
1874  when  the»river  was  at  a  high  sta«:e  of  water  and  but  compara- 
tively few  obstructions  to  be  seen.  It  contemplated  removal  of  snags, 
bowlders,  sand-bars,  etc.,  and  contraction  of  the  low-water  channels 
from  Taylor's  Falls  to  the  confiueuce  of  the  river  with  the  Mississippi 
into  one  of  nearly  uniiorm  width.  Estimated  cost,  $21,758.  At  low 
water,  boweveVj  the  channel  had  in  many  places  but  2  feet  of  depth. 
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and  steamers  and  barges  made  their  way  as  best  they  could  amongst 
ibeobstractioDs;  at  times  it  was  impossible  for  tlK'ni  to  get  over  the 
shoilpla  es.  The  present  project,  adopted  in  1880,  and  modified  as  to 
cost  in  1882  and  again  in  1889,  is  based  upon  a  low-water  survey  made 
in  1879,  and  differs  from  that  originally  acloptcnl  only  in  amount  of  work 
to  lie  done.    Estimated  cost,  $108,700'. 

Expended  during  the  fiscal  year  ending  June  30,  1890,  including  oat- 
fitanding  liafvilities,  $359.19. 

Expended  under  present  project  to  June  30,  1890,  including  out- 
staoding  liabilities,  74,455.94. 

Total  expended  under  original  and  present  projects  to  June  30, 1890, 
inelnding  outstanding  liabilities,  922455.04. 

T)ie  appropriation  having  been  praeiically  exhausted  previous  to 
Jant'30, 1889,  there  are  no  active  operations  to  report  during  the  past 
fiscal  year.  The  small  balance  on  hand  was  used  in  caring  for  and 
maintaining  plant. 

The  effect  of  the  work  of  improvement  has  been  to  secure  a  least 
depth  of  3  feet  on  the  improved  bars  above  Stillwater,  and  4  to  5  feet 
on  the  bars  below  that  place.  Generally,  it  may  be  said  of  this  im- 
provement that  at  many  points  navigation  has  been  rendered  perma- 
nent where  formerly  it  was  uncertain,  aud  that  in  otiier  places  it  has 
been  made  practicable,  where,  befoiC  improvement,  it  was  impossible. 

Joly  1, 1889,  amount  available $403.25 

«lQly  1, 1890,  amoant  expended  daring  fiscal  your,  exclnsi^e  of 

liabilitiwoQtetanding  July  1,  1889 337.56 

Jnlyl,  1890,  oatHtauaiug  liabilities 21.63 

350. 19 

Jaly  1,1890,  balance  available 44.0t» 

AmoQntappropriatedby  act  of  September  19, 1890 8,000.00 

Amonnt  ayailable  for  fiscal  year  ending  June  :}0,  1891 8. 044. 06 

( Amonnt  (estimated)  required  for  completion  of  existi  ng  project 26, 200. 00 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acts  of  1866  and  1867. 

(8fee  Appendix  B  B  4.) 

6«  Minnesota  River  J  Minnesota.— From  1867  tol873,  inclusive.  Congress 
appropriated  $77,500  for  improving  the  Minnesota  River.  The  appro- 
priations were  applied  to  removing  snags  and  bowhlers,  so  as  to  aftbrd 
ft  least  depth  at  lowwaterstageof  2  to  3  feet.  In  1874  a  survey  was 
roade  from  the  month  of  the  river  to  South  Bend,  a  distance  of  about 
116  miles,  to  determine  the  practicability  of  improving  the  navigation 
^ym^^us  of  canals,  locks,  and' dams.  Based  upon  this  survey,  esti- 
Diates  were  made  for  five  locks  and  dams  and  removal  of  soags,  etc.,  at 
a  cost  of  $733,868.63,  the  cost  of  removing  snags,  etc.,  being  therein 
placed  at  134,685.10,  including  contingencies.  Following  this  report, 
^Dgress  made  three  appropriations  of  $10,000  each,  by  acts  approved 
^arch  3,  1875,  August  14,  1876,  and  June  18, 1878,  which  sums  were 
applied  to  clearing  the  river  of  obstructions  below  South  Bend. 

%)endedto  June  30,  1879,  $117,457. 

Since  1879  no  worfc  for  improvement  of  the  river  has  been  undertaken. 
^nder  the  appropriations  above  named  the  removal  of  obstructions 
cleared  the  way  over  long  stretches  of  the  river  between  Minnesota 
*'*H8aud  a  |>oint  about  30  miles  below  Henderson  (1G.7  miles  above 
°bakopee).  Little  or  no  use  was  made  of  the  cleared  channels,  as  there 
^as  uot  sufficient  depth  of  water  in  the  channel  to  permit  navigatvou 
tturiug  the  low- water  periods*    The  rapidly  caving  banks  ou  tlie  up^t 
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section  of  this  stream  cause  snags  and  leaning  trees  to  form,  so  that 
chaDBels  which  were  cleared  of  them  eleven  years  ago  ate  more  or  less 
encumbered  with  them  to-day. 

No  expenditures  have  been  made  for  the  improvement  of  the  lower 
part  of  the  river,  which  offers  much  better  facilities  for  river  traffic  than 
the  upper  part.  From  Shakopee  to  the  Mississippi  the  river  is  deep, 
except  on  two  bars.    There  are  few  snags  on  this  reach. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $10,000  for 
improving  the  Minnesota  Kiver,  including  protection  of  the  banks  op- 
posite the  borough  of  Belle  Plaine.  It  appearing  from  an  examination 
made  in  September,  1888,  that  the  sum  was  inadequate  for  the  purposes 
named,  its  expenditure  for  work  for  improvement  was  deferred  until  the 
further  wishes  of  Congress  in  the  matter  might  be  known,  or  until  some 
definite  information  as  to  prospective  navigation  might  be  obtained 
upon  which  to  base  a  project  for  the  best  utilization  of  the  appropria- 
tion. 

Total  expended  on  thcv  improvement  of  the  whole  river  to  the  close  of 
the  fiscal  year  ending  June  30,  1890,  $117,532. 

Expended  during  the  year  ending  June  30,  1890,  $56.40. 

Jnly  1.  1889|  amount  available,  includiog  that  for  oatetaDding  liabUities 
f|9.00) $10,023.40 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 
liabilities  outBtandiug  July  1,  1889 fr>6.40 

July  1, 1890,  outstanding  liabilities 9.00 

65.40 

July  1,  1890,  balance  available - 9.95a00 


1 


A.niount  (estimated)  required  for  completion  of  existing  project 693, 86H.  63 

Submitted  in  compliance  with  requirements  of  sections  2>  of  river  and 
harbor  acts  of  1866  and  1667. 

(See  Appendix  B  B  5.) 

6.  Red  River  of  the  North,  Minnesota  and  Dakota, — The  project  for  the 
improvement  of  this  river  from  Breckenridge  to  the  northern  boundary 
line,  adopted  in  1877,  and  amended  as  to  cost  in  1883,  consists  in  the  re- 
moval of  snags,  leaning  trees,  and  bowlders,  and  in  dredging  channels 
through  the  bars,  at  an  estimated  cost  of  $179,310.  A  revised  esti- 
mate made  in  1887  placed  the  cost  of  completing  the  improvement  at 
$79,698.37. 

The  work  dnring  the  past  fiscal  year  has,  on  account  of  extreme  low 
water,  been  confined  to  two  and  one-half  months'  dredging  north  of 
Grand  Forks  and  to  needed  repairs  to  the  boats. 

Before  improvement  the  rnling  depth  upon  bars  between  Moorhead  . 
and  Goose  Rapids,  at  ordinary  low  water,  was  but  1 J  feet,  jind  below 
Grand  Forks  2  feet,  while  between  Moorhead  and  Abercrombie  the  navi- 
gation was  at  all  times  difficult. 

The  work  to  June  30, 1890,  has  resulted  in  opening  a  channel  3  feet 
deep  at  ordinary  low  water  and  60  feet  wide  from  Moorhead  to  a  point 
80  miles  north,  and  a  channel  4  feet  deep  at  ordinary  low  water  and 
abont  70  feet  wide  from  Grand  Forks  to  a  point  02  miles  north  by  river; 
also  in  the  removal  of  snags  and  trees  between  Moorhead  and  Aber- 
crombie so  as  to  afford  safe  passage  for  steamers  between  those  points 
dnring  high  and  medium  stages  of  water. 

Amount  expeinded  during  the  fiscal  year  ending  June  30, 1890,  inclad- 
ing  outstanding  liabilities,  $13,277.71. 

Total  amount  expended,  including  outstanding  liabilities,  to  Jane  30, 
1890,  $187,042.79. 
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Joly  1,1889,  amount  available |16. 182.57 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilitiesontatanding  July  1,1889 1 $11,412.09 

Jttlyl,  1890,  outstanding  liabilities 1,865.62 

13,277.71 

July  1, 1890,  balance  available 2,904.Ht> 

Amonnt  Appropriated  by  act  of  September  19, 1890 25, 000. 00 

AffiOQnl  available  for  fiscal  year  ending  June  30,  1891 27, 904. 86 

rAmooot  (estimated)  required  for  completion  of  existing  prcyect . .  • 'M,  WS.  37 

<  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I   harbor  acts  of  1866  and  1867. 

(SeeAppendixBBG.) 

7.  Surveys  for  reservoirs  at  the  sources  of  the  Mississippi^  St.  Oroix^ 
Chippewa,  and  Wisconsin  Rivers. — Nothing  was  done  ander  this  head 
daring  the  past  fiscal  year,  no  fands  having  been  available  for  such 

work. 

( Amonnt  (estimated)  required  for  completion  of  existing  project |S0, 000. 00 

^Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  7.) 

^.  YeUowsUme  River,  Montana  and  Dakota. — The  project  for  improve- 
neutisto  work  down  the  river  from  Glendive,  building  wing  dams 
and  dams  to  close  island  chntes  where  necessary  in  order  to  confine  the 
water  generally  to  one  channel,  and  to  thereby  increase  the  depth  on 
the  rapids  and  shoal  places ;  also,  to  remove  rocks  and  bowlders  from 
the  channels. 

The  original  condition  of  the  navigable  channel  was  bad  and  unsafe, 
due  to  the  existence  of  nnmeroas  swift  rapids,  to  crooked  and  shallow 
channel  at  low  water,  and  to  the  presence  of  rocks  and  loose  bowlders. 
By  removing  the  latter  at  the  worst  places  and  by  confining  the  water 
to  one  channel  so  as  to  increase  the  depth  on  the  rapids,  the  river  has 
heeu  considerably  improved  for  purposes  of  navigation.'  No  work 
other  than  repairs  to  and  care  of  the  plant  has  been  done  since  1SS5, 
At  present  the  stream  is  not  navigated  by  steamers. 
^Expended  to  the  close  of  the  fiscal  year  ending  June  30,  1890, 
♦106,823.55. 

ExpeDded  during  the  fiscal  year  ending  Jane  30,  1890,  including 
outstanding  liabilities,  $15.26. 

•{"ly  1, 1889,  amonnt  available |11. 941.71 

^^^y  1, 1890,  amoiint  expended  daring  fiscal  year,  exclusive  of  liabilities 
OQUUndingJuly  1, 1J:)89 15.26 

Jnly  1, 1890,  balance  available 11,926.45 

)  rT^*  (estimated)  required  for  completion  of  existUig  project 106, 000.  GO 

.  oQbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1«66  and  18G7. 

(See  Appendix  B  B  8.) 

^'  Gauging  Mississippi  River  at  or  iiear  Saint  Paul,  Minnesota. — The 
^<ird  of  Eng;iueers,  to  whom  was  referre<i  the  project  for  the  applica- 
tor 137,500  appropriated  by  the  river  and  harbor  act  of  August  5, 
1886,  for  reservoirs  at  the  headwaters  of  the  Mississippi  River,  reconi- 
"»«n(led  In  their  rei>ort  dat<id  May  24,  1887,  ''  that  such  gangings  be 
'Dade  at  or  near  St.  Paul  during  the  annual  operation  of  the  reaervoVta 
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as  shall  determine  accurately  the  discharge  at  that  point  at  critical 
periods.''    (Page  1692,  Auonul  Report  Chief  of  Engineers,  1887.) 

The  river  and  harbor  act  of  August  11,1888,  authorized  the  gangiogs 
and  provided  for  them  as  follows : 

''Aud  the  Secretary  of  War  Hball  cause  6ucb  ^aagin^s  to  be  made  at  or  oear  St 
Paul  during  the  animal  operatiou  of  said  reservoirs  as  shall  determine  accurately  the 
discharge  at  that  point,  th«  cost  of  the  same  to  be  paid  out  of  the  annual  appropria> 

tion  for  ganging  the  waters  of  the  Mississippi  River  and  its  tribataries." 

•  •  »  •  «  •  • 

**  Sec.  6.  That  for  t(^e  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  joint  resolution 
of  the  tv^euty- first  of  February,  eighteen  hundred  and  seventy-one,  upon  the  appli- 
cation of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to  draw 
his  warrant  or  requisiMon  from  time  to  time  upon  the  Secretary  of  the  Treasury  for 
such  sums  as  may  be  necessary  to  do  such  work,  not  to  exceed  in  the  aggregate  for 
each  year  the  amount  appropri<ited  in  this  &ol  for  such  purpose :  ProHded^  haweveTf 
That  an  itemized  statement  of  said  expenses  shall  accompany  the  Annual  Report  of 
the  Chief  of  Engineers." 

Gaugings  were  not  made  until  the  fall  of  1889,  although  an  allotment 
of  $900  for  the  fiscal  year  ending  June  30,  1889,  had  l>een  made.  On 
account  of  the  lateness  in  the  season  and  the  condition  of  the  river,  it 
was  not  deemed  advisable  to  expend  any  of  the  money  that  year. 

The  allotment  of  $600  made  August  23, 1889,  for  the  fiscal  year  end- 
ing June  30,  1890,  was  applied  to  gauging  the  Mississippi  River  at  St. 
Paul,  and  when  necessary  the  Minnesota  Kiver  at  its  mouth.  There 
were  in  all  45  gaugings  made  during  the  months  of  September  and 
October,  1889,  and  February  and  March,  1890. 

The  limited  record  of  the  volume  of  the  Mississippi  River  at  St*  Paul 
dui  ing  the  pavst  year  has  been  an  addition  to  the  data  on  hand  for  de- 
termining the  effect  of  the  operation  of  the  reservoirs.  To  be  of  great 
value,  however,  the  allotment  of  funds  for  this  work  should  be  large 
enough  to  provide  a  continuous  daily  record  of  the  discharge  of  the 
Mississippi  River  at  and  near  St.  Paul  for  a  long  period  of  time. 

Amount  expended  during  the  fiscal  year  ending  June  30,  1890,  $600. 

Total  amount  expended  to  June  30,  1890,  $600. 

Amount  allotted  August  23,  1889 ...        $600.00 

July  1,  1890,  amount  expended  during  fiscal,  exolnsive  of  liabilities  ont- 
standing  July  1, 1889 600.00 

(See  Appendix  B  B  9.) 

IMPROVEMENT    OP    TENNESSEE    AND    CUMBERLAND  BIYEBS,  AND  OP 
CERTAIN  RIVERS  IN  EASTERN    TENNESSEE   AND  KENTUCKY. 

Officer  in  charge,  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  with 
Lieut.  H.  E.  Waterman,  Corps  of  Engineers,  under  his  immediate  orders, 
until  October  6, 1889,  and  with  Lieut.  George  W.  Goethals,  Corps  of  Engi- 
neers, under  his  immediate  orders  since  October  23,  1889. 

1.  Tennessee  River. — (a)  Above  Chattanooga, — This  section  of  the  river, 
194  miles,  is  navigable  for  light-draught  boats  to  the  mouth  of  the 
French  Broad  River  for  the  greater  part  of  the  year. 

The  river  above  Chattanooga,  by  examinations  made  in  1830,  was 
found  to  be  obstructed  by  rock-reefs,  sand  and  gravel-bars,  and  surface 
obstructions.  The  banks  are  of  such  a  character  as  to  make  any  im- 
provement practically  permanent,  with  the  exception  of  the  removal, 
from  time  to  time,  of  such  snags  and  drift  as  may  be  brought  down  by 
the  yearly  freshets. 

The  present  project  is  to  blast  a  channel  through  ree&  and  to  deepen 
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water  on  the  bars  by  the  use  of  wing-clams  so  as  to  obtain  at  average 
low  water  a  navigable  channel  of  3  feet  in  depth. 

The  amount  expended  to  Jane  30, 1889,  was  $231,038.46.  Theexpendi- 
tareof  this  sum  has  resulted  in  a  lengthened  season  of  navigation  for 
steamboats,  and  a  safer  channel  for  the  passage  of  rafts  and  flat-boats, 
which  make  up  the  greater  part  of  the  commerce  of  this  portion  of  the 
river.  This  work  has  been  confined  to  twenty-nine  of  the  forty-three 
obstractions  ennmerated  as  intorfering  with  navigation  on  the  Upper 
Tennessee.  Also  a  snag  and  tow-boat  was  bnilt  in  1888-,  for  nse  u[)on 
the  Tenneasee  and  its  tribntiiries,  payment  for  which  forming  a  part,  pro 
rata,  of  the  above  ezpeuditnres.  In  August  last  the  fleet  was  moved 
.down  from  the  French  Broad  River  and  commenced  operations  at  Whito. 
Greek  Shoals,  excavating  the  channel,  lengthening  the  longitudinal 
dam,  and  removing  drift,  snags,  and  overhanging  trees. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
indebtedness,  was  $6,214.34. 

Jnly  1, 1889,  amount  available $9,961.54 

JdIj  1, 1890,  amount  expended  daring  fiscal  year,  exclasive  of 

liabilities ontstanding  Jnlv  1,  1889 $5,642.10 

July  1, 1890,  oatstanding  liabilities 572.24 

•   6,214.34 

Joly  1, 1890,  balance  available 3.747.20 

Amoonfc  appropriated  by  act  of  September  19,  1890 30,000.00 

Amoantavailableforfiscalyearending  jQDeSO,  1891 : 33,747.20 

SAmouDt  (estimated)  required  for  completion  of  existing  project 29, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hftrbor  acts  of  1866  and  1867. 

(See  Appendix  C  O  1.) 

{h)  Below  Chattanooga. — This  section  of  tbe  river,— extending  from 
Cbattauooga,  Tenn.,  to  Paducah,  Ky., — a  distance  of  456  miles,  though 
partially  obstructed  by  reefs  and  bars,  is  navigable  for  the  greater  part 
of  the  year,  with  the  exception  of  the  39  miles  rendered  impassable  by 
the  Mascle  Shoals. 

The  present  project  for  improvement  comprises  the  building  of  a  canal 
it  Big  Muscle  8hoals  14^  miles  long,  70  to  120  feet  wide,  and  giving  a 
depth  of  6  feet  of  water ;  having  9  locks,  each  300  feet  between  miter 
ulls  aud  GO  feet  wide,  aud  an  aqueduct  across  Shoal  Greek  900  feet  long 
and  60  feet  wide  aail  5  feet  deep.  The  construction  of  a  canal  around 
£ik  River  Shoals,  containing  two  locks  of  the  same  dimensions  as  those 
of  the  Big  Muscle  Shoals,  and  two  sections  of  heavy  channel  improve- 
>neiit,one  section  atthe  head  of  Elk  River  Shoals,  the  other  at  Little 
Voscle  Shoals ;  also  the  improvement,  by  the  use  of  wing-dams,  of  the 
^strnctions  on  the  remaining  portions  of  the  river  above  Decatur  and 
Wow  Florence, 

The  total  expenditure  to  June  30,  1889,  was  $3,064,110.51,  and  has 
faulted  in  the  improvement  of  the  river  as  follows : 

At  Little  Muscle  Shoals,  the  channel  excavation  for  2^  miles  was 
Practically  completed,  as  modified,  and  a  system  of  wing-dams,  fourteen 
'» "amber,  built  at  a  cost  for  the  whole  work  of  $126,180.  The  results 
^  obtained  are  by  no  means  satisfactory,  and,  as  soon  as  the  stage  of 
^&ter  permitted,  a  survey  on  which  to  base  estimates  for  a  canal  was 
"Jade  iu  June,  1890. 

At  Big  Muscle  Shoals  and  Elk  River  Shoals,  the  eleven  locks  were 
^mpleted  and  are  in  working  order. 
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The  Shoal  Creek  Aqaedact  was  completed  and  tented.  The  canal 
trank  wan  widened  and  retaiDing- walls  Btrengtheued.  Permanent  dams 
and  bridges  were  constructed  at  Second  Creek,  Bluewater  Creek,  Hell 
Town  Branch,  Donglass  Branch,  Four  Mile  Creek,  and  Six  Mile  Creek, 
and  various  retaining-walls  built  across  small  ravines  along  the  system. 
Three  waste- weirs  and  three  drift-sluices  were  constructed  at  the  head 
of  Locks  2,  4,  and  (>,  respectively,  and  have  proved  of  great  service. 
The  dredge  Harwood  and  two  dump  scows  were  constructed  for  use  on 
the  river  and  canal  trunk,  and  were  employed  in  dredgiug  below  Look 
"B,''  and  other  services. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
liabilities,  was  $128,809.80,  and  has  resulted  as  follows : 

Two  drift-sluices  were  completed  at  LoQks  2  and  4,  respectively. 

The  piers  of  the  Bluewater  Bridge  were  raised,  and  practically  a  new 
bridge  constructed. 

The  Shoal  Creek  Aqueduct  was  painted  and  the  bottom  covered  with 
a  heavy  coating  of  pitch. 

A  lock-keeper's  stone  and  frame  house  was  built  at  Lock  No.  1,  and 
the  superintendent's  house  of  brick,  at  Lock  1^6.  6,  commenced  late  in 
the  year,  is  approaching  completion. 

The  tow-path  above  Lock  No.  6  was  strengthened  by  the  deposit  of 
dredged  material  along  the  foot  of  the  inner  slope  of  the  embankment, 
and  by  placing  heavy  blocks  of  riprap  on  the  outer  slope. 

The  retaining- wall  below  Lock  No.  7  was  strengtheued  by  the  addi- 
tion of  riprap  in  heavy  blocks  placed  on  the  outside  of  the  retaining- 
wall. 

Leakage  was  prevented  by  the  addition  of  a  lining  of  clay  along  the 
embankment — a  distance  of  about  2,500  ieet. 

A  revetment  along  the  north  side  of  Lock  No,  8  composi-d  of  iron, 
timber,  and  plank,  was  completed  and  a  movable  dam  placed  at  the  foot 
of  Lock  No.  9. 

Temporary  houses  were  built  at  Locks  Nos.  1,  2,  4,  6,  and  8. 

At  Lock  A  the  hydraulic  machinery  for  moving  the  gatesand  wickets 
was  placed  in  position  and  tested.  The  walla  and  lower  gates  of  the 
lock  have  been  raised  40  inches,  and  a  sluice-way  constructed  back 
of  the  lock. 

The  turbine,  pumps,  gate  and  wicket  engines  will  be  satisfactory 
with  slight  changes.  The  dam  above  the  lock  was  elevated  2  feet  for  a 
considerable  distance,  and  work  begun  on  a  drift-sluice  in  this  dam  hav- 
ing  an  automatic  gate. 

A  telephone  line  25  miles  long  was  constructed,  connecting  the  two 
divisions,  and  satisfactory  connections  made. 

The  dredge  Harwood  has  been  at  work  on  both  divisions  eiccavating 
and  widening  channels,  etc. 

The  Government  boats  have  frequently  been  passed  through  the  canal 
as  far  as  Lock  No.  6,  and  occasionally  through  the  entire  system. 

The  tug-boat  McFarland  was  completed  and  has  been  in  constant  use 
at  the  lower  division. 

The  United  States  snag-boat  Weitzel  was  employed  at  the  **  Sack  ^  on 
both  divisions  of  the  canal,  at  Little  Muscle  Shoals,  and  snagging  and 
towing  in  various  portions  of  the  river. 

Sites  for  lock-keepers'  houses,  repair  shops,  etc.,  have  been  selected 
at  the  several  locks,  and  necessary  action  is  being  taken  to  purchase 
the  same  and  procure  cession  of  jurisdiction  from  the  State  of  Alabama, 
the  lands  having  already  been  purchased  for  these  sites  at  Locks  Noft» 
2  and  6. 
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Plans  have  been  made  and  material  procured  for  timbei  fenders  to  be 
plaeed  in  Shoal  Creek  Aqaedoct. 

This  work  will  soon  be  accomplished,  and  is  necessary  to  prevent  craft 
from  striking  and  injariug  the  side  plates. 

Tbesystem  of  hydraulic  machinery  in  use  at  the  Lock  A  will  be  applied 
to  other  locks  as  soon  as  practicable,  with  some  advantageous  modi- 
fications. 

Bevised  plans  and  estimates  are  under  consideration  by  a  Board  of 
Engineer  Officers,  having  in  view  the  radical  improvement  of  Colbert 
and  Bee  Tree  shoals;  the  same  Board  will  also  consider  and  report 
npon  a  revised  project  for  the  improvement  of  Little  Muscle  Shoals. 

The  engineer  officer  in  charge  specially  invites  attention  to  the  dan- 
geroas  obstruction  known  as  the  <'  Suck,"  and  also  to  the  pressing  need 
of  an  instrumental  survey  of  the  Lower  Tennessee. 

July  1,1889,  amonnt  available.." $143,889.49 

July  1, 1890,  amount  expended  dorinn;  fiscal  year,  exclusive 

of  liabiUtieeontBtandingJnly  1,1889 $108,388.19 

Jnly  1, 1890,  oatstanding  liabilities i. v 20,421.61 

128,809.80 

JBlyl,1800,  balance  available 15,079.69 

AmoQnt  appropriated  by  act  of  September  19,  1890 475^000. 00 

Amonot  available  for  fiscal  year  ending  June  30, 1891 490, 079. 69 

JAmoapt  (estimated)  reqnired  for  completion  of  existing  project 1, 373, 000. 00 
Sabmiftedin  compliance  witb  reqnirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  O  0 1.) 

2.  French  Broad  River j  Tennessee. — Bising  on  the  western  slope  of 
tlie  Bine  Bidge  in  North  Carolina,  this  stream  crosses  the  Tennes- 
see iJDe  at  Paint  Bock,  and  after  a  further  course  of  121  miles  joins 
tbe  Holston  5  miles  above  Knoxville, — ^thns  forming  the  Tennessee 

River. 

By  examinations  made  in  1871  and  1875,  the  river  was  fonnd  to  be 
obstracted  by  rock-reefs,  sand  and  gravel-bars,  and  surface  obstructions, 
mh  as  bowlders,  snags,  and  overhanging  trees.  It  was  not  deemed 
ftasible  to  improve  the  river  above  Leadvale,  but  from  this  point  to  the 
moutli— a  distance  of  about  90  miles — it  is  projected  to  remove  all  sur- 
face obstructions,  and  by  excavation  and  the  use  of  wing-dams  to  secure 
for  this  distance  a  channel  depth  of  2^  feet  at  ordinary  low  water. 
Above  the  mouth  of  Nolichuky  Biver  (Leadvale)  to  the  boundary  line 
of  Tennessee  and  North  Carolina,  a  system  of  locks  and  dams  is  the 
only  feasible  method  of  improvement,  but  the  amount  of  commerce  does 
^Jot  warrant  the  expenditure. 

The  amount  expended  to  June  30, 1889,  was  $34,602.17,  thereby  se- 
curing an  improvement  of  the  principal  obstructions,  and  a  deepening 
of  the  channel  from  6  to  10  inches,  and  in  the  removal  of  snags  and 
overhanging  trees. 

Dnnng  the  fiscal  year  work  was  continued  at  Seven  Island  Shoals 
oy  Imilding  1,523  cubic  yards  of  crib  and  riprap  dams,  and  excavating 
M^cabic  yards  of  rock  and  gravel,  and  removing  240  overhanging 
J^  from  the  channel.    Active  operations  were  closed  in  September, 

The  amount  expended  during  the  year,  including  outstanding  indebt- 
^ness,  was  $2,833.39. 
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Jnly  1,  18b9,  amount  available |3 

July  1,  1890,  amount  expended  during  fiscal  year,  ezclasive  of 

liabilities  outstanding  July  1,  1889 $2,671.89 

Jnly  1,  1890,  outstanding  liabilities 161.  (>0 

2 

July  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19,  1890, 1( 

Amount  available  for  fiscal  year  ending  June  30,  1891 IC 


\ 


Amount  (estimated)  required  for  completion  of  existing  project ....  lOS 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aces  of  18(>6  and  1807. 

(See  Appendix  0  0  2.) 

3.  Siawassee  River^  Tennessee. — This  stream,  after  following  a 
almost  at  right  angles  to  the  Tennessee,  enters  that  river  about  3< 
above  Chattanooga. 

It  was  foand  by  an  examination  of  the  river  made  in  1875, 
was  obstructed  by  rock-reefs,  sand  and  gravel  bars,  and  surfa 
structions. 

The  present  project  consists  in  the  deepening  of  the  channel 
cavation,  and  the  construction  of  wing-dams  so  as  to  secure  a  i 
ble  channel  40  feet  wide  and  2  feet  deep  at  average  low  water,  a 
up  as  Savannah  Ford, — a  distance  of  about  43  miles, — and  the  n 
of  all  Huags,  bowlders,  overhanging  trees,  and  other  surface  o1 
tions. 

The  amount  expended  to  June  30, 1889,  was  $34,000,  and  I 
suited  in  the  clearing  and  improving  of  the  channel  of  the  lowei 
to  a  limited  degree,  the  appropriations  being  too  small  to  allow  • 
radical  improvement. 

The  work  of  the  fiscal  year  was  confined  to  removing  logs,  snag 
overhanging  trees  from  the  channel  of  the  lower  river. 

The  amount  expended  during  the  fiscal  year,  including  outsts 
indebtedness,  was  $950.06. 

July  1,  1889,  amonnt  available 

Jnly  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1889 |891.<i0 

July  1,  1890,  outstanding  liabilities 58.46 

July  1,  1890,  balance  available 

Amount  appropriated  by  act  of  September  19,  1890 1 

Amount  available  for  fiscal  year  ending  Jnne  30,  1891 1 

(See  Appendix  G  C  3.) 

4.  Clinch  River,  Tefinessee. — This  stream  rises  in  the  Cnmb 
Mountains  in  Virginia,  and,  after  following  a  southwesterly  cou3 
about  400  miles,  empties  into  the  Tennessee  Biver  at  Kingston, 
110  miles  above  Chattanooga.  About  230  miles  ot  the  river 
through  the  State  of  Tennessee. 

An  exnmiuation  of  this  river  was  made  in  1875,  when  the  cl 
was  found  to  be  very  crooked,  and  obstructed  by  sand  and  grave 
by  rough  rock-reefs,  and  the  surface  obstructions  usually  fou 
mountain  streams.  It  is  deemed  feasible  to  improve  about  i45  m 
it«  course  in  Tennessee  by  channel  excavation  and  wing-dams,  ai 
removal  of  such  logs  and  overhanging  trees,  from  time  to  time,  a 
prove  obstructions  to  navigation. 

The  present  project  looks  to  this  improvement  so  far  as  to  obti 
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average  low  water,  a  depth  io  the  channel  of  2  feet  from  the  mouth  of 
tbe  river  to  Clinton — about  70  miles — and  of  1^  feet  from  Clinton  to 
Walker's  Ferry  (Haynes),  a  distance  of  aboat  75  miles. 

Tbe  amount  expended  to  Jane  30,  1889,  was  $30,163.07,  which  has 
resulted  in  keeping  the  river  comparatively  free  from  surface  obstruc- 
tioBa,  and  securing  an  improvement  of  the  channel  at  many  of  the  worst 
shoals  in  its  course. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing iDdebtedness,  was  $836.93,  and  resulted  in  the  extension  and 
strengthening  of  the  dams  at  Lew  Allen  Shoals;  by  building  60  feet  of 
crib-dams,  placing  therein  528  cubic  yards  of  stone;    twenty-eight, 
overhauging  trees  were  also  cut  down. 

,  July  1, 18{^,  amonnt  available |836.93 

J0I7 1, 1890,  amoiint  expended  doriDg  fiscal  year,  excluHiye  of 

liabilUies  oatsianding  Jaly  1,  1889 $822.88 

July  1,1890,  oatstanding  liabmties 14.05 

H36.93 

Amoontappiopriatedbyaotof  September  19,  1890 4,000.00 

C  Aittoont  (estiinated)  leqaired  for  completion  of  existing  project 15, 000. 00 

•i  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f    harbor  acts  of  1866  and  1867. 

(See  Appendix  C  G  4.) 

5.  Cumberland  Biver,  Tennessee  and  Kentucky — (a)  Below  Nashville, — 
The  prenent  project  for  improving  this  portion  of  the  river  is  based  on 
^n  examination  made  in  1871.  The  obstrnctions  were  found  to  be  of 
t^le  ^me  general  character  throughout,  consisting  of  rock-reefs,  sand 
^nd  gravel-bars,  bowlders,  snags,  and  overhanging  trees  and  other 
^Qrfaoe  obstrnctions.  This  project  comprises  the  deepening  of  the  chan- 
<iel  by  excavation  and  the  use  of  wing-dams ;  the  removal  of  snags  and 
Surface  obstructions,  and  the  opening  of  the  channel  in  the  Kentucky 
Ohote  of  the  Ohio,  at  and  near  the  month  of  the  Cumberland,  by  the 
V>ailding  of  a  crib  aid  brush-dam. 

Tbe  total  amount  expended  up  to  June  30, 1889,  was  $256,387.90,  and 
kaa  resulted  in  securing  an  improved  channel  over  the  worst  shoals  and 
thus  securing  a  lengthened  season  of  navigation.    During  the  fiscal 
jear  $5,673.26  was  expended,  including  outstanding  indebtedness;  the 
^ork  being  confined  to  snagging  between  Nashville  and  Ingram  Shoals, 
^nd  repairing  dams  at  Palmyra  Island,  Dover  Shoals,  Gatlin  Shoals, 
<u^  Line  Island  Shoals.    Payments  for  watching  and  caring  for  engi- 
neer property  at  Gatlin  Shoals  and  contingent  authorized  expenses 
formed  part  of  the  above  expenditures. 

J^y  1,1889,  amonnt  available .* $8,612.10 

^^1 1, 1890,  amount  expended  daring  fiscal  year,  exclnsive  of 

,    liabilitiee  outstanding  July  I,  1889 $5,370.55 

^^7 li  1890,  oatetanding  liabilities 302.71 

-. 5,673,26 

'['ily  1, 1890,  balance  available 2,938.84 

appropriated  by  act  of  September  19,  1890 40,000.00 

available  for  fiscal  year  ending  Jnne  30, 1891 42, 938. 84 

i^ont  (estimated)  required  for  completion  of  existing  project 193, 000. 00 
oQbmitteid  in  compliance  with  reqnirements  of  sections  2  of  river  and 
Wbor  acts  of  ie66  and  1867. 

(See  Appendix  O  G  5.) 
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(b)  Above  Nashville. — The  present  project  provides  for  the  complete 
canalization  of  the  river  from  above  Smith's  Shoals  to  Nashville,  a  dis- 
tance of  377  miles.  The  project  is  based  upon  an  instrumental  survey 
made  in  1883,  the  estimates  as  approved  covering  the  construction  of 
thirty  locks  and  dams  at  an  aggregate  cost  of  $4,077,922. 

Up  to  June  30,  1889,  $69,563.41  had  been  expended,  which  sum  was 
applied  to  open  channel  improvement  and  necessary  expenditures  con- 
tingent to  the  building  of  Lock  No.  1  of  the  new  project. 

During  the  fiscal  year  the  cofifer-dam  for  construction  of  Lock  No.  1 

was  completed;  considerable  excavation  for  the  lock-pit  was  made  and 

:about  two  thirds  of  the  stone  for  the  lock-walls,  contracted  for,  was 

quarried  and  cut.  Work  was  greatly  retarded  by  continual  high  water. 

Bids  for  the  abutment  of  the  dam  at  Lock  No.  1  were  opened  August 
9,  1889,  but  contract  has  not  been  awarded. 

A  snagging  party  worked  down  from  Oauey  Fork  River  to  Nashville 
clearing  the  channel  of  snags  and  drift,  and  cutting  down  overhanging 
trees. 

The  question  of  style  of  dam  to  be  used  at  Lock  No.  1  was  submitted 
to  a  Board  of  Eh^gineers  constituted  for  the  consideration  of  the  sub- 
ject. The  Board  was  of  the  opinion  that  the  prospect  of  success  of  the 
bear-trap  dam  designed  by  the  engineer  officer  in  charge  was  sufficient 
to  justify  its  trial,  but  recommended  that  the  final  adoption  be  deferred 
until  experiments  could  be  made  with  the  new  dam  at  Davis  Island, 
Ohio  River. 

Lands  for  sites  for  lock-keeper's  house,  etc.,  at  Lock  No.  2,  were  pur- 
chased and  jurisdiction  ceded  to  the  United  States. 

The  amount  expended  during  the  fiscal  year,  including  outstanding 
liabilities,  was  $10,116.08. 

The  engineer  officer  in  charge  repeats  his  suggestion  for  the  reasons 
given  in  his  report  that  a  lock  and  dam  be  constructed  below  Buruside, 
Ky.,  thus  carrying  on  the  work  at  each  end  of  the  canal  system. 

July  I,  1889,  amount  available $198,892.72 

July  1,  1890,  amount  expended  during  fiscal  year,  exclnsive 

ofliabilitieH  outstanding  July  1, 1889 |7,814. 14 

July  1,  1890,  outetandiugr  liabilities 2,301.94 

10,116.08 

I  

July  1,1890,  balance  available 188,776.64 

Amount  appropriated  by  act  of  September,  19, 1890 250, 000.  Ou 

Amount  available  for  fiscal  year  ending  Juno  30,  1891 438,776.64 


1 


Amount  (est  imated )  required  for  completion  of  existing  project 3, 502, 922. 00 

Submitted  in  compliance  with  requirements  of  bections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  5.) 

6.  South  Fork  of  Cumberland  Eiver,  Kentucky. — This  stream  empties 
into  the  Cumberland  Biver  near  Burnside^  Ky.,  about  325  miles  above 
Nashville. 

By  an  examination  made  in  1884  it«  upper  waters  were  found  to  be 
so  obstructed  by  immense  sandstone  bowlders  as  to  render  its  improve-' 
ment  impracticable.  For  a  distance  of  about  44  miles — from  its  moutb 
to  DeviPs  Jumps — however,  it  was  considered  practicable  to  improve 
the  channel  by  deepening  the  water  on  the  sand  and  gravel  bars  by 
the  use  of  wing-dams  and  the  removal  of  surface  obstructions. 

The  present  project  provides  for  this  improvement  to  an  extent  that 
will  allow  of  safe  navigation  tor  flat-boats  and  rafts  at  a  3-foot  stage 
above  low  water. 
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The  amoant  expended  to  Jane  30,  1889,  was  $11,968.94,  which  has 
resnlted  in  obtaining  safb  navigation  for  rafts,  etc.,  for  a  distance  of  16 
miles  above  its  mouth.  No  expenditures  were  made  during  the  fiscal 
year  ending  Jane  30,  1890. 

July  1. 1889,  amoant  avilable |:a.06 

July  l,ltt90,  balance  available 31.06 

SAmuant  (entimated)  reqoired  for  completiou  of  existing  project 50, 80:3. 00 
Sabmitted  in  oompliaoce  with  requirements  of  sections 2  of  river  and 
harbor  acts  of  18d6  and  1867. 

(See  Appendix  O  C  6.) 

7.  Ganey  Fork  River ^  Tennessee. — This  stream,  after  a  course  of  about 
200  miles  wholly  in  the  State  of  Tennessee,  empties  into  the  Cumber- 
land River  at  Carthage,  Tenn.,  about  116  milcj^  above  Nashville.  It 
is  one  of  the  most  important  branches  of  the  Cumberland  Kiver. 

Examinations  were  maile  in  1870  as  high  up  as  Sligo's  Ford,  about 
72  miles,  and  in  1884  it  was  extended  20  miles  farther,  to  Frank's  Ferry, 
the  bead  of  navigation. 

The  present  project  consists  in  keeping  the  river  below  Frank's  Ferry 
dear  ot  drift  and  other  surface  obstructions  and  in  building  such  wing- 
dams  as  will  insure  sale  navigation  for  small  steam-boats  and  flat-boats 
(luriug  the  boating  season,  usually  about  5  mouths  in  duration — from 
Pebraary  to  July. 

The  amount  expended  to  June  30,  1889,  was  $20,457.67,  which  has 
resnlted  in  keeping  the  channel  clear  of  surface  obstructions  and  con- 
siderably improving  the  worst  shoals  in* the  river  below  Sligo's  Ford. 

The  work  carried  on  during  the  fiscal  year  has  resulted  in  the  com- 
pletion of  the  dam  at  Trousdale's  Ferry  and  the  extension  and  strength- 
ening of  the  main  dam  at  Chandler's  Island  Shoals.  Considerable 
chaoDel  excavation  was  done  at  the  latter  obstruction  and  a  number  of 
overhauling  trees  cut  down  and  snags  removed. 

The  amount  expended  during  the  year,  including  outstanding  in- 
debtedness, was  $1,984.32. 

Jnly  1, 1880,  amount  available f2,042.33 

July  1, 1890,  amoant  expended  during  tiscal  year,  exclusive  of 

liabilitiesoutstandingJuly  1,1889 $1,965.32 

Ji»ly  1, 1890,  outstanding  liabilities 19.00 

1,984.32 

Jiily  1,  liiJ90,  balance  available 08.01 

Amount  appropriated  by  act  of  September  19,  1890 2,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 2, 558. 01 

^  Amount  (estimated)  required  for  completiou  of  existing  project 20, 2^28. 00 

\  Sabmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(SeeAppendlxOOT.) 

SUKINATION  AND  SURVEY  FOB  IMPROVEMENT,  TO  COMPLY  WITH  BE- 
QUIBEMENTS  OP  RIVER  AND  HARBOR  ACT  OF  AUGUST   11,  1888. 

^\  appearing  from  the  preUminary  examination  made  by  the  local 
^Dgineer  of  Lower  Cumberland  River,  Tennessee,  from  Nashville  to  its 
^uth,  to  ascertain  if  necessary  to  estublish  locks  and  dams,  that  the  lo- 
^l^ty  is  worthy  of  improvement,  and  the  public  necei^sity  therefor 
*^Jng  apparent  from  the  facts  and  reasons  reported,  which  are  con- 
^'^^  in  by  the  Chief  of  Engineers,  Lientenant-Oolonel  Barlow  vf«ba 
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charged  with  and  completed  its  survey,  the  results  of  which  were  frans- 
mitted  to  Congress  and  printed  as  House  Ex.  Doc,  85,  Fifty-first  Con- 
gress, first  session.    (See  also  Appenjiix  C  C  8.) 

IMPROVEMENT  OP  THE  OHIO,  MONONGAHELA,  MUSKINGUM,  AND  ALLE- 
GHENY RIVERS — OPERATING  AND  CARE  OF  DAVIS  ISLAND  LOCK  AND 
DAM,  OHIO  RIVER ;  OF  LOCKS  AND  DAMS  NOS.  8  AND  9,  MONONGA- 
HELA RIVER,  AND  OF  LOCKS  AND  DAMS  ON  THE  MUSKINGUM  RIVER, 
OHIO— PURCHASE  OF  LOCK  AND  DAM  NO.  7,  MONONGAHELA  RIVER ; 
CONSTRUCTION  OF  ICE  HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER, 
OHIO,  AND  OF  LOCK  AND  DAM  AT  HERR'S  ISLAND,  ALLEGHENY 
RIVER 

Officer  in  charge,  Lieat.  Col.  William  £.  Merrill,  Corps  of  Engineers, 
having  under  his  immediate  orders  First  Lieut.  Cassius  E.  Gillette,  Corps 
of  Engineers,  also  First  Lieut.  G.  W.  Goethals,  Corps  of  Engineers,  from 
September  18  to  October  22,  1889.  This  district  was  under  the  tempo- 
rary charge  of  First  Lieut.  Lansing  H.  Beach,  Corps  of  Engineers,  to 
August  26,  1889,  and  of  Maj.  Daniel  W.  Lockwood,  Corps  of  Engineers, 
from  August  27,  1889,  to  September  17,  1889. 

1.  Ohio  River, — ^The  general  method  followed  in  improving  the  naviga- 
tion of  the  Ohio  Biver  is  to  secure  additional  depth  at  islands  and  sand- 
bars by  the  construction  of  low  dams  across  unused  passages,  and  by 
building  guiding-dikes  where  the  river  is  so  wide  and  shoal  as  to  make 
it  necessary  to  confine  the  current  to  a  smaller  cross-section.  A  snag- 
boat  and  two  dredges,  all  of  them  having  iron  hulls,  are  owned  by  the 
United  States,  and  find  constant  employment  in  taking  out  snags  and 
wrecks  and  in  dredging  away  gravel-bars  which  can  not  be  otherwise 
removed. 

The  first  appropriation  for  the  improvement  of  the  Ohio  River  wa« , 
made  in  1827,  and  the  total  sum  thus  far  appropriated  exclusively  for 
this  river  is  $5,056,479.25.  In  addition  to  these  direct  appropriations 
a  portion  of  several  combined  appropriations  for  the  Mississippi,  Mis- 
souri, Ohio,  and  Arkansas  rivers,  aggregating  $1,997,040.68,  has  been 
allotted  to  the  Ohio. 

The  following  is  a  summary  of  the  work  done  during  the  fiscal  year. 
It  should  be  premised  that  all  river  work  was  greatly  delayed  by  a  sea- 
son of  unusual  rain : 

Drift  gap  at  Davis  Island  movable  d^am. — This  structure  has  been  com- 
pleted, but  owing  to  continuous  high  water  it  has  not  yet  been  thor- 
oughly tested. 

Dam  between  Davis  and  Neville  islands. — This  dam  has  been  completed, 
but  after  completion  the  river  made  a  cut  through  the  gravel-bar  at  the 
lower  end  of  the  dam.  This  cut  is  under  control,  but  the  work  of  repair 
has  not  been  concluded,  having  been  stopped  by  high  wat«r. 

Dam  at  head  of  Marietta  Island, — This  dam  is  about  half  finished.  A 
rise  that  covered  the  work  while  in  an  unfinished  condition  made  wash- 
outs around  the  ends  of  the  dam,  but  they  have  been  thoroughly  stopped. 
About  150  feet  of  the  unfinished  middle  section  gave  way  in  June. 

Dike  at  Eight-Mile  Island. — This  work  is  finished  except  some  stone 
filling  and  paving. 

Dike  at  Bonanza  Bar. — This  work  is  finished  except  some  stone  filling 
and  paving. 

Dike  at  Madison,  Indiana, — This  work  has  been  extended  to  about  it« 
full  length,  but  the  filling  is  yet  incomplete. 

Dike  at  Caseyville^  Kentucky, — The  piling  of  this  dike  has  been  driven 
for  fall  lengthy  bvt  the  interior  filling  is  yet  incomplete.* 
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Me  at  middle  of  OranH  Chain. — ^This  dike  is  about  two-thirds  done, 
bat  it  .was  only  extended  about  200  feet  during  the  year  on  account  of 
continued  high  water. 

Bock  bar  at  mouth  of  Licking  River. — No  excavation  was  made  during 
the  year  on  account  of  high  water. 

fiocfe  reef  at  BrooJclyn.  Illinois. — ^This  reef  was  removed  to  the  shore- 
UDe. 

Ite-per  at  Pomeroy. — ^This  pier  of  two  sections  was  completed. 

ht'pier  at  Middleport. — This  pier  of  two  sections  was  completed. 

Ice  pier  at  Oailipolis. — This  pier  of  two  sections  was  completed. 

Ice  pier  at  Portsmouth. — This  pier  has  three  sections ;  the  outer  and 
middle  sections  are  complete  except  sheathing,  and  the  inner  section  is 
aboQt  one-fourth  finished.    . 

Great  Miamaemban1cment.-^TheexteuB\ou  of  this  embankment  through 
the  fair  grounds  has  been  completed. 

Skaicneetoum  embankment.^-The  work  of  raising  and  paving  the  em- 
baDkment  to  the  extent  of  the  available  funds  has  been  completed. 

Big  Hocking  River. — The  contemplated  work  on  this  river  has  been 
completed,  except  building  a  small  submersible  dam  and  removing  a 
few  more  rocks. 

Dredging. — ^The  Ohio  River  dredges  worked  during  1889  from  June 
13  to  December  17.  At  Merriman  Bar  they  excavated  12,249  cubic 
yards  of  loose  rock  and  gravel;  at  Phillis  Island  they  removed  1,925 
cable  yards  of  cemented  gravel ;  at  Siiort  Creek  Bar  they  removed  35,489 
cabic  yards  of  loose  rock  and  gravel,  101  tons  of  large  rock,  and  1  steam- 
boat hull ,  at  the  Steuben  ville  Bridge  over  the  Ohio  they  removed  3,522 
cabic  yards  of  cemented  gravel ;  at  Deep  Bun  Bar  they  removed  1,549 
cable  yards  of  loose  rock  and  gravel ;  at  the  foot  of  Blenuerhassett's 
Island  they  removed  26,389  cubic  yards  of  loose  rock  from  the  half-moon 
dike,  10,377  cubic  yards  of  gravel  and  sand,  and  11  logs ;  from  the  Lit- 
tle Eauawha  River  they  removed  4,645  cubic  yards  of  loose  rock  and 
gravel;  and  th^y  dredged  and  banked  against  the  dam  at  the  head  of 
Marietta  Island  24,784  cubic  yards  of  gravel. 

Slugging. — The  snag-boat  U.  A.  Woodruff  worked  from  June  22  to 
November  20.  During  this  period  she  lifted  816  suagu,  9  cubic  yards 
of  rock,  130  tons  of  bridge  iron,  and  one  steam-boat  boiler.  She  broke 
Qp  and  destroyed  three  steam-boat  wrecks,  and  thirty-two  wrecked  coal- 
^tsand  barges,  and  completed  the  removal  of  six  coal-barges,  partly 
removed  in  former  years. 

The  officer  in  charge  submits  tables  of  the  stages  of  the  river  during 
ft«  fiscal  year,  of  the  use  of  high  draws  in  Ohio  River  bridges,  of  the 
Ifces  up  to  date  by  collision  with  Ohio  River  bridges,  and  a  special 
fei)orton  an  automatic  water-gauge  that  is  illuminated  at  night. 

Jttjy  1,1869,  amoQut  available fl86, 482.26 

•'^y  1, 1890,  amount  expended  dnring  fiscal  year,  exolnsiye  of 

pliabilities  outstanding  and  of  amount  covered  by  contracts 

Jaiy  1,1889 t49,834.20 

JO  y  1, 1890,  outatanding  liabilities 2,095.^4 

^°'y  1, 1890,  amount  covered  by  uncompleted  contracts  made 

PriortoJolyl,  1889 68,606.63 

''°jy  1. 1890,  amount  covered  by  uncompleted  contracts  made 

^(iring  the  fiscal  year  ending  June  30,  1890 21),  010. 46 

149, 546. 63 

^oly  1, 1890,  balance  available 36.935.63 

^mt  appropriated  by  act  of  September  19,  1890 , 300, 000. 00 

^«M«int  available  for  fiscal  year  ending  Jape  30,  Wl....... ,,-,.  ^,9^,^ 

(8ee  Appendix  DJ}},; 
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2.  Operating  and  care  of  Davis  ^Island  Dam,  Ohio  River. — ^This  dam 
was  built  to  test  the  adaptability  of  the  system  of  movable  dams  to  the 
peculiar  conditions  of  the  Ohio  Elver,  and  to  the  special  character  of 
the  commerce  that  navigates  it.  It  was  intended,  if  successful,  to  be  the 
first  step  in  the  radical  improvement  of  the  Ohio  River,  designed  to  give 
a  minimum  depth  of  6  feet  at  all  times,  except  when  ice  is  mnning. 
luciden  tally  this  dam  has  been  of  great  value  to  the  city  of  Pittsburgh, 
by  securing  an  ample  depth  of  water  in  its  harbor  throughout  the  low- 
water  season. 

The  fiscal  year  was  remarkable  for  the  long  continuance  of  navigable 
water,  and  in  consequence  of  this  condition  the  dam  was  only  np  for 
fifty -two  days. 

Owing  to  the  breaking  of  some  of  the  axles  of  the  lower  lock-gate  it 
became  necessary  to  lower  the  dam  in  October  to  make  the  needed 
repairs.  Before  they  were  completed  a  rise  came  and  high  water  con- 
tinued so  that  the  dam  remained  down  to  the  eud  of  the  fiscal  year. 
Eepairs  were  resumed  in  June,  but  wer6  again  interrupted  by  rises  so 
that  they  were  not  finished  until  after  the  close  of  the  year. 

Two  new  water-gauges  were  established  to  give  timely  notice  of  rises. 

(See  Appendix  D  D  2.) 

3.  Monongahela  River^  West  Virginia  and  Pennsylvania* — Lock  and 
Dam  Xo.  8  is  practically  completed,  although  some  minor  details  yet 
need  attenjtion.    It  was  opened  to  navigation  on  the  8th  of  November. 

The  seven  lower  locks  and  dams  on  the  Monongahela  River  belong 
to  the  Monongahela  Navigation  Company,  and  they  create  slackwater 
from  Pittsburgh  to  Dunkard's  Greek,  a  distance  of  88  miles.  Locks 
and  Dams  Nos.  8  and  9,  belonging  to  the  United  States,  continue  this 
slackwater  to  Morgantown,  W.  Ya.,  a  further  distance  of  14  miles,  the 
distance  from  Pittsburgh  to  Morgantown  being  102  miles. 

July  1,  1889,  amoant  available $31,896.27 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exolasive  of 
liabilities  outstanding  and  of  ainonnt  covert  by  contracts 
Jnlvl,  1889 115,979.07 

July  I,  1890,  ontstanding  liabilities 2.35.82 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

prior  to  July  1, 1889 8,168.14 

24,383.03 

July  1,  1890,  balance  available 7,513.21 

(See  Appendix  D  D  3.) 

4.  Operating  and  care  of  Locks  and  Dams  Nos,  8  and  9,  Monongahela 
River. — Lock  and  Dam  No.  8  was  opened  to  navigation  on  the  8th  ol 
November.  The  friction  clutches  of  the  operating  machinery  did  not 
work  well,  and  they  were  changed  to  positive  clutches.  Some  of  the 
terre-plein  of  the  lock  was  washed  away  by  a  rise  that  came  over  if 
before  the  paving  was  completed. 

At  Lock  9  some  minor  repairs  were  made  on  the  lock-gates  and  or 
the  apron  of  the  dam.  An  additional  tract  of  land  was  also  purchasedb 
It  is  proposed  to  restore  the  dam  to  its  original  height. 

(See  Appendix  D  D  4.) 

6.  Purchase  of  Lock  and  Dam  No.  7,  Monongahela  River. — ^e  Monor" 
gnhela  Navigation  Company  having  declined  to  enter  upon  negotiatioiv 
for  the  sale  of  thisS  work  to  the  United  States  under  the  provisions  a 
the  river  and  harbor  act  of  August  11,  1888,  condemnation  proceedinps 
yvere  instituted  under  the  further  provisions  of  the  same  act.    Tki 
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board  of  viewers  appraised  tbe  work  at  $209,393.52^  being  $29,393.52 
mon  than  it  cost  to  build  it,  and  accordingly  the  United  States  took  an 
appeal,  which  is  now  pending. 

July  1,1889,  ftmoant  available t5>000*00 

July  1, 1890,  amount  ezpeuded  daring  fiscal  year,  exoloaiye  of 

lubimiesontstandUig  July  1.1889 $1,466.13 

Joly  1,  It^,  ontotaading  liabilities 856. 40 

2,324.53 

Joly  1,1890,  balance  available 2,675.47 

Amoaat  appropriated  by  act  of  September  19, 1890 197,000.00 

Anoont  STaiiable  for  fiscal  year  ending  Jane  30, 1891 •  169. 675. 47 

(See  Appendix  D  D  5.) 

6.  Alkgkenfg  Biver,  Pennsylvania, — ^The  work  hitherto  done  on  this 
rirerhas  been  limited  to  the  removal  of  rocks,^  of  which  there  were  a 
vast  number  in  and  near  the  channel,  and  to  the  construction  of  low 
(lams  and  dikes  of  crib-work.  The  benefit  obtained  has  fully  justified 
the  ex])en4iture. 

The  money  thus  far  appropriated  to  the  improvement  of  the  Alle- 
gheny River  amounts  to  $180,000. 

During  the  season  the  dike  at  Bed  Bank  was  completed,  and  some 
small  repairs  were  made  on  the  damsat  Nicholson's  Island  and  at  Six- 
Mile  Island.  The  work  at  Gornplanter's  Islands  was  stopiied  by  an  in- 
jnnctioD,  but  the  desired  result  can  be  obtained  by  a  modificalion  of 
plan.   Two  new  water-gauges  were  established  on  the  river. 

Joly  1,  leey,  amount  available |9,060.13 

Jaly  1, 1890,  amonnt  expended  daring  fiscal  year,  ezclasive  of  liabilities 
ODtoUnding  and  of  amonnt  covered  by  contracts  Jaly  1,  1889 7, 341. 95 

July  1, 1890,  balance  available 1,708.18 

Aooant  appropriated  by  act  of  September  19,  1890 20,000.00 

AinoQDt  available  for  fiscal  year  ending  Jane  30,  1891 21,70a  18 

(See  Appendix  D  D  6.) 

7.  Dam  at  Herr^s  Inland^  Allegheny  River. — ^The  whole  of  the  fiscal 
year  has  been  expended  in  endeavoring  to  procure  the  land  required 
for  tbe  two  ends  of  this  dam,  with  the  result  that  an  agreement  has 
been  made  for  the  purchase  of  the  land  required  on  the  Pittsburgh 
side,  and  that  an  ordinance  has  passed  one  of  the  councils  of  Allegheny 
^ty  to  sell  the  land  needed  on  the  right  bank  for  a  nominal  considera- 
tion, provided  the  dam  be  made  movable  instead  of  fixed. 

Jnly  1,1889,  amount  available 170,701.78 

July  1, 1890,  amoant  expended  during  fiscal  year,  exolasive  of 

lUbilities  outstanding  July  1, 1889 $1,747.09 

Jolyl,  1890,  ootstonding  liabilities 136.50 

'"  '  '    '       1,  Oo3. 59 

Jaly  1, 1890,  balance  available 68,818.19 

Amoont  appropriated  by  act  of  September  19,  1890 35,000. 00 

^OQQt  available  for  fiscal  year  ending  June  30, 1891 ^ 103, 818. 19 

i^QoaDt  (estimated)  reqnired  for  completion  of  existing  project 322, 500. 00 
^bmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  i867. 

(See  Appendix  D  D  7.) 

^  Ice-harbor  at  mouth  of  Muskingum  River,  Ohio, — ^The  work  in  hand  is 
^oonstruction  of  a  largo  lock  through  Dam  No.  1,  MuskiDgum  BtVv^T^ 
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Id  order  to  pormit  Ohio  River  craft  to  take  refage  during  ioe  floods  In 
the  pool  created  by  this  dam.  This  lock  is  also  needed  to  replace  Lock 
No.  1  of  the  Maskingam  Biver,  which  has  long  been  in  a  dangerous  con- 
dition. 

During  the  past  season  a  large  amount  of  masonry  was  laid,  with  the 
result  that  the  lower  and  difficult  half  of  the  lock  is  now  above  low 
water,  and  the  work  of  completion  can  be  carried  on  regardless  of  ordi- 
nary rises  in  either  river.  It  is  probable  that  the  lock  will  be  completed 
before  the  close  of  the  calendar  year.  A  new  draw  must  be  inserted  in 
the  railroad  bridge  below  the  lock  before  the  latter  can  be  atilizcKl. 

July  1,  1889,  Amount  available...^ $34,673.15 

July  1, 1890,  amon at  expended  daring  fiscal  year,  exclasive  of 
liabilities  on tstandiag  aad  of  amount  covered  by  contracts 
July  1,  1889 134,385.37 

July  1,  1890,  outstandlug  liabilities 69.00 

34,454.37 

July  1, 1890,  balance  available 21^78 

Amount  appropriated  by  act  of  September  19,  1890 30,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 30,218.78 

(See  Appendix  D  D  8.) 

9.  Muskingum  River,  Ohio. — During  the  fiscal  year  the  masonry  of  the 
new  lock  at  Taylors vi lie  was  completed  and  the  upper  gates  were  hang. 
This  lock  can  not  be  utilized  until  a  new  draw  is  inserted  in  the  Taylors- 
ville  and  Duncan's  Falls  Bridge,  which  crosses  the  river  just  below  the 
new  lock.  The  commissioners  of  Muskingum  County  have  been  ordered 
to  build  the  draw  in  question,  but  no  steps  have  yet  been  taken  to  comply 
with  the  order.    New  lower  gates  were  placed  in  Lock  10. 

July  1,1889,  amount  available $40,340.13 

Jaly  1,  1890,  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 
ontstanding  and  of  amount  covered  by  contracts  July  1, 1889 1,218.80 

July  1,  1890,  balance  available 39,121.33 

(See  Appendix  D  D  9.) 

10.  Operating  mid  care  of  the  lochs  and  dams  on  the  Muskingum  River y 
Ohio, — As  originally  improved  by  the  State. of  Ohio  the  Muskingum 
Biver  contained  eleven  dams  and  twelve  locks,  and  furnished  continnoas 
navigation  for  91  miles  from  the  Ohio  River  at  Marietta  to  Dresden,  at 
which  place  a  connection  was  made  with  the  Ohio  Canal  near  its  middle 
point,  the  canal  extending  from  the  Ohio  River  at  Portsmouth  to  Lake 
Erie  at  Cleveland.  According  to  old  reports  from  the  State  Board  of 
Public  Works  the  locks  were  built  180  feet  long  and  36  feet  wide, 
except  the  lock  between  Zanesville  and  Dresden,  which  was  120  feet 
long  and  22  feet  wide.  The  lifts  of  the  locks  are  reported  to  have  varied 
from  8  feet  10  inches  to  12  feet  1  inch,  and  the  whole  cost  of  construc- 
tion was  about  $1,500,000. 

The  lock  and  dam  above  Zanesville  is  now  destroyed,  but  75  miles  of 
slackwater  between  Zanesville  and  the  Ohio  River  has  been  maintained 
in  good  navigable  condition ;  on  this  piece  of  river  there  are  ten  dams, 
eleven  locks,  and  five  lateral  canals,  with  a  total  length  of  3|  miles. 

During  the  fiscal  year  a  vigorous  effort  was  made  to  rebuild  the  more 
dangerous  locks  on  the  riv^er,  being  those  at  Lowell  (No.  3),  Stockport 
(No^  6),  McConnelsville  (No.  7),  and  Eagleport  (No.  ^).  The  former  is 
nearly  completed,  and  considerable  progress  has  been  made  on  the 
others.  The  work  at  Stockport  was  delayed  by  a  break  in  the  dam. 
The  season  was  not  propitious  for  work,  and,  «>fter  the  work  of  repair 
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was  begun,  it  was  invariabfy  found  necessary  to  do  more  than  was  origi- 
nally designed. 

^       DarlDg  the  year  150  feet  of  Dam  No.  2,  300  feet  of  Dam  No.  4,  and 

y     125  feet  of  Dam  No.  5  were  rebuilt  as  slope-dams,  and  small  repairs 

i     were  made  on  Dams  1,  3,  and  10. 

r  The  left-hand  abutment  at  No.  4  was  repaired,  and  a  new  dry-stone 
abutment  was  built  at  the  lower  end  of  the  side  dam.  A  new  stone 
abutment  was  built  at  No.  5  and  connected  with  the  main  shore  by  an 
embankment^  part  of  which  was  afterwards  cut  away  by  a  Hood  with- 
out serious  damage.  The  left-hand  crib  abntmentat  No.  7  was  repaired, 
u  was  also  the  right-hand  abutment  at  No.  10.  The  canals  at  Lowell, 
Beverly,  and  McGonnelsvllle  were  dredged  out.  The  water-power  at 
tbe  McConueisville  ship-yard  was  completed  and  three  pairs  of  lock- 
gate^  were  built. 

Land  and  lock-keepers^  houses  were  purchased  at  Luke  Chute  (No.  5) 
and  at  Eagleport  (No.  8),  as  the  State  of  Ohio  owned  no  land  at  either 

|.    place.   Navigation  was  stopped  throughout  the  year,  except  on  short 

r     sections. 

}  Sinee  the  transfer  of  this  work  to  the  United  States  in  1887  the  sum 
of  $532,504.01  has  been  expended  in  its  reconstruction,  care,  operation, 
and  maintenance. 

(See  Appendix  D  p  10.) 

I^ROVEMENT  OF  THE  PALLS  OP  THE  OHIO  AND  OPERATING  AND 
CABK  OP  THE  LOUISVILLE  AND  PORTLAND  CANAL— IMPROVEMENT 
OF  WABASH  RIVER,  INDIANA  AND  ILLINOIS,  AND  OF  WHITE  RIVER, 

INDIANA. 

Officer  in  charge,  Gapt  Edw.  Maguire,  Corps  of  Engineers,  since 
April  11, 1890 ;  Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 
Tbeae  works  were  in  charge  of  M^.  Amos  Stickney,  Corps  of  Engi- 
De»8,  nutil  A]>ril  11, 1890. 

1.  FaUs  of  the  OhiOj  Louisville^  Kentucky. — By  the  river  and  harbor 
act  approved  August  5,  1886,  this  work,  which  originally  consisted  of 
tlie  eniai^gemcnt  of  the  upper  part  of  the  Louisville  and  Portland  Canal, 
^aa  made  to  include  the  enlargement  of  the  canal  basin  just  above  the 
nev  locks. 

^ttlargementoftlie  upper  portion  of  the  LouisvUle  and  Portland  Canal. — 
Tbe  present  project  was  aclopted  in  1883.  It  has  for  its  object  the  en- 
Wgemeut  of  the  upper  end  of  the  Louisville  and  Portland  Canal  from 
a  point  about  400  feet  below  the  railroad  bridge  to  the  upper  end  of 
jjberock  ledge  which  extends  to  a  point  about  opposite  Fourth  street. 
TheimprovemeLt  practically  makes  a  harbor  from  Tenth  street  east,  and 
laore  than  doubles  the  width  of  the  canal  from  Tenth  to  Fifteenth 
street. 

The  officer  in  charge  was  authorized  to  purchase  a  plant  and  finish 
|ue  excavation  work  by  hired  labor.    The  greater  part  of  this  plant  has 
Unpurchased,  and  the  work  will  be  resumed  when  the  river  reaches  a 
I    favorable  stage.    An  agreement  was  made  with  Mr.  J.  B.  Speed  for  the 
^^Dsportatiou  of  the  excavated  material  after  it  is  loaded  in  cars. 

Tbe  amount  expended  to  June  30, 1890,  was  $307,573.89. 

Marging  basin  of  canal  above  New  Lochs. — This  work  was  commenced 
^der  a  contract  with  Gleason  and  Gosuell,  dated  January  13, 1887. 
The  work  performed  by  these  contractors  was  very  unsatisfactory,  and 
"»e  time  for  completion,  after  several  extensions,  having  expired  T>^« 
<*B»berl,  1888,  tho  officer  in  charge  was  anthovizmX  to  purchase  a  pX^ut 
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and  fiDish  the  work  by  hired  labor.  Tbis  plan  of  oporations  was  pur- 
sued. A  plant  was  purchased  as  described  in  the  Report  of  the  Chief 
of  Engineers,  Appendix  E  E  1889,  and  the  work  was  carried  on  by  hired 
labor  during  the  fiscal  year,  until  the  forced  suspension  of  work  by  high 
water. 
The  amount  expended  to  June  30, 1890,  was  $70,791.03. 

July  1, 1889,  amoont  available $241,458.73 

July  1,  1890,  amoont  expended  during  fiscal  year,  ezdnaiye  of 

UabiUties  onUtaoding  July  1, 1889 179,823.65 

Jnly  1,  1890,  outstanding  liabilities ^  220.69 

'  80,044.34 

July  1, 1890,  balauce  available 161,414.39 

AmouDt  appropriated  by  act  of  September  19,  1890 60,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 221, 414. 39 

Amount  (estimated)  required  for  completion  of  existing  project 650, 230. 40 

Submitted  in  compliance  with  requirements  of  sections  2  ot  river  and 
harbor  acts  of  1866  and  1867. 

(See  Api)endix  E  E  1,) 

2.  Indiana  Chute^  Falls  of  the  Ohio  River. — The  present  project  is  the 
removal  of  obstructions  in  the  chute,  between  the  cross-dam  and  rail- 
road bridge,  so  as  to  pioduce  a  straight  and  unobstructed  channel  400 
feet  wide;  raising  the  guiding-dike,  which  extends  along  the  north  side 
of  the  chute,  and  the  execution  of  the  plan  designed  to  make  this  chan- 
nel available  for  coal- boats  at  an  8- foot  stage,  as  proposed  by  Miy.  Amos 
Stick  uey,  and  approved  February  1, 1890.  The  chute  was  originally 
very  crooked,  and  full  of  dangerous  reefs  and  points.  The  work  already 
done  has  resulted  in  an  unobstructed  channel  250  feet  wide. 

The  amount  expended  to  June  30, 1890,  was  $116,104.30. 

July  1,  1889,  amount  available 123,946.20 

July  1, 1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
ontstanding  Jnly  1,1889 61.00 

Jnly  1,  1890,  balance  available 23,885.20 

Amount  appropriated  by  act  of  September  19,1890 25,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 48, 885. 20 

Amount  (estimated)  required  for  completion  of  existing  project 113,610.97 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1807. 

(See  Appendix  E  E  2.) 

3.  Operating  and  care  of  Louisville  and  Portland  Canal, — ^Daring  the 
fiscal  year  the  canal  was  open  for  the  passage  of  commerce  with  the  ex- 
ception of  ninety*  days,  when  it  was  closed  on  acconut  of  high  water. 

An  improvement,  consisting  in  raising  the  lock- walls  and  middle 
gates  by  timber  constrnction,  was  completed.  The  ayailable'  locking 
stage  was  thereby  increased  from  11,45  to  12.70  feet.  Work  on  the  re- 
vetment of  8loi)es  was  completed. 

The  two  dredges  with  steam-boat  tender  were  employed  in  the  re- 
moval of  101,540  cubic  yards  of  mud  from  the  canal  and  its  approaches. 
The  dry  dock  was  used  twenty-one  days  for  repairs  to  other  than  Gk)y- 
ernment  vessels.  One  of  the  bridges  over  the  canal  was  refloored,  and 
two  thoroughly  painted.  The  necessary  repairs  to  buildings,  gates, 
and  scows  were  made. 

It  is  proposed  during  the  coming  year  to  replace  the  middle  gates  of 
tbe  new  lockSy  and  prepare  for  the  renewal  of  the  guard -gutes  of 
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both  the  old  aod  new  locks,  if  it  should  become  necessaryf  and  taexoa- 
vate  the  channel  below  the  locks. 
The  total  receipts  from  all  sonrces  amount  to  $380.13. 

(See  Appendix  E  E  3.) 

4.  Wabatk  River ^  Indiana  and  Illinois. — ^Tbis  river  has  been  separated 
into  two  portions  with  reference  to  its  improvement,  Yincennes,  Ind., 
being  the  dividing  point,  and  appropriations  have  been  made  for  each 
di?i8ion. 

Below  Yincennes, — The  first  appropriation  for  the  improvement  of 
this  river  was  made  in  1872.  The  present  project  is  the  removal  of  rock 
ledges,  saud-bars,  snags,  and  other  obstructions;  the  closing  of  chutes 
and  coDStmction  of  spur-dikes,  all  with  a  view  of  obtaining  a  navigable 
channel  of  5^  feet  depth  from  the  mouth  of  the  river  to  Yincennes,  and 
the  construction  of  a  lock  and  dam  at  Grand  Eapids  near  Mount  Car- 
mel. 

Work  00  the  lock  and  dam  was  carried  on  during  the  summer  and 
fall  of  1889,  and  May  and  June«  1890,  to  the  extent  permitted  by  the 
amount  of  stone  on  hand  or  under  contract,  there  having  been  no  ap- 
propriation last  year.  The  work  has  now  reached  a  stage  at  which  it  is 
safe  from  iojury. 

The  work  done  at  Gray  ville,  consisting  of  bank  protection,  levee  and 
spur-dikes  has  proved  successful  and  the  constructions  are  in  good  con- 
dition. 

AmooDt  expended  to  June  30^  1890,  $228,048.47. 

July  1,  IU89,  amoant  ayftilable $29,014.16 

July  1, 1890,  amoant  expended  daring  fiacal  year,  exclusive  of 

liabilitiea  oQtatandiug  July  1,  1889 $17,058.82 

Joly  1, 1890,  onttttanding  liabilitiee 861.38 

17,920.30 

July  1, 1890,  balance  available 11,093.96 

AmoQDtappiopriatedby  act  of  September  19,  1890 60,000.00 

AmonoUyailable  for  fiflcal  year  ending  Jane  30,  1891 71,093.96 

C  AmoQnt  (eatiroated)  required  for  completion  of  existing  project 161, 600. 00 

<  Sobiuitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  4.) 

Above  Vifieennes. — The  project  for  the  improvement  of  this  part  of 
the  river  wa8  the  removal  of  snags  and  other  obstructions  and  the  con- 
stroction  of  wing-dams  where  necessary.  The  very  small  unexpended 
balance  on  hand,  $244.93,  prevented  any  work  being  done.  The  river, 
which  was  much  improved  by  the  removal  of  snags  in  1888,  has  again 
become  obstructed. 

The  amount  expended  on  this  river  above  Yincennes  to  June  30, 
^890,  was  $70,748.22. 

JnJy  1, 18P9,  amount  available $851.78 

J'%  1, 1690,  ontetandiDg  liabilities 6.85 

•Jn^y  1, 189Q,  balance  available 244.93 

Amount  appropriated  by  act  of  September  19,  1890 5,500.00 

Amoont  available  for  fiscal  year  ending  June  30,  1891  .., 5,744.93 

iAnioaot  (estimated)  reqnire«1  for  completiiu  of  existing  project 14, 500. 00 
^biuitUid  in  compliance  with  rtM/tiireraente  of  sections  2  of  river  and 
brbor  act4i  of  1866  and  1867. 

(See  Appendix  B  E  4.) 
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• 

5.  White  RiveVy  Indiana, — The  project  for  the  improvement  of  this 
river  has  for  its  object  the  obtaining  of  a  depth  of  3^  feet  at  low  water, 
between  the  month  and  the  railroad  bridge  above  Hazelton. 

T}|e  amount  appropriated  for  this  work  by  the  act  of  Angust  II,  1888, 
was  $5,000,  but  its  expeuditure  was  made  conditional  upon  certain 
changes  to  be  made  in  the  railroad  bridges  over  White  Biver.  These 
changes  not  having  been  made,  and  the  balance  available  Jnly  1, 1889, 
having  been  only  $223.77,  no  work  was  done. 

The  amount  expendedon  White  Biver  to  Jnne30, 1890 ,  was  $102,294.34. 

July  1,  1889,  amount  available $5,223.77 

July  1,  1890,  amount  expended  during  fiscal  year,  exolnsive  of  liabilities 
outstanding  July  1,  1889 y 18.11 

July  1, 1890,  balance  available 5,205.66 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 12, 500. 00 

Submitted  in  oompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  E  E  5.) 


IMPROVEMENT  OP  OREAT  KANAWHA,  ELK,  AND  aAULEY  RITEBS,  WEST 
VIRGINIA ;   AND   OP   NEW  RIVER  IN  VIRGINIA  AND  WEST  VIRGHNIA. 

Officer  in  charge,  Gapt.  Thomas  Turtle,  Corps  of  Engineers,  until  JUI3'' 
23,  1889,  and  after  that,  Ool.  W.  P.  Craighill,  Corps  of  Engineers. 

1.  Great  Kanawha  Biver^  West  Virginia. — This  river  flows  through  a 
fertile  and  picturesque  region,  filled  with  mineral  wealth,  especially  coal 
and  salt.  It  was  by  nature  divided  into  a  number  of  pools,  some  of 
considerable  length  and  depth,  separated  by  shoals  of  gravel  and  coarse 
sand,  which  were  the  principal  obstructions  to  navigation  in  low  water, 
there  being  often  on  them  at  such  seasons  but  a  few  inches  of  water. 
In  some  of  the  pools  were  found  shallow  places,  also  obstructing  navi- 
gation. There  were  also  snags  and  loose  rocks  in  the  channel.  The 
navigation  above  Charleston  was  more  obstructed  than  below.  Above 
it  was  almost  suspended  in  summed. 

The  coal  and  salt  were  generally  sent  out  on  rises,  which  enabled  the 
boats  tol>ass  safely  over  the  obstructions  that  otherwise  would  stop  their 
movements  entirely.  The  use  of  the  river  for  the  movement  of  these 
valuable  products  was  therefore  unsatisfactory  and  intermittent.  By 
the  agency  and  superintendence  of  a  board  acting  under  the  State, 
first  of  Virginia  and  then  of  West  Virginia,  considerable  improvement  in 
the  river  was  from  time  to  time  effected,  tolls  being  charged  on  the 
commerce  for  the  payment  of  expenses. 

The  object  of  the  improvement  begun  several  years  ago  by  the  United 
States  was  to  give  a  constant  navigable  depth  of  at  least  6  feet  through- 
out the  whole  length  of  the  Eanawlia  to  its  mouth  at  the  Ohio  Biver,  to 
be  accomplished  by  large  locks  and  dams. 

Those  already  built  have  been  about  300  by  50  feet. 

The  i)eculiarity  of  most  of  the  dams  is  that  they  can  be  lowered  when 
the  stage  of  the  water  in  the  river  will  suffice  over  the  shoals.  This 
gives  them  the  name  of  <^  movable  dams,"  and  enables  an  open  river  to 
be  had  where  the  water  is  high  enough. 

Dams  3  and  2,  both  above  Paint  Creek,  are  fixed,  as  the  declivity  of 
the  river  in  that  section  is  too  great  to  permit  the  advantageous  use  of 
the  movable  system. 

Up  to  June  30, 18i'»9,  the  amount  expended  was  $1,976,203.33. 
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At  that  date  Locks  and  Dams  2,  3^  4,  5,  and  6  bad  been  completed. 

The  amount  expended  in  the  year  ending  June  30, 1890,  exclusive  of 
OQtstanding  liabilities,  was  $70,572.09. 

Lock  No.  7  was  let  at  contract  November  26, 1888,  as  soon  as  possible 
jifter  the  passage  of  the  river  and  harbor  act,  and  Lock  No.  8  August 
20,1S89,  much  delay  having  arisen  in  getting  possession  of  the  latter 
site,  the  oeasou  of  1888  for  work  in  the  river  being  thus  practically  lost 
for  both.  The  season  of  1889  was  a  bad  one  on  account  of  the  unusual 
Dumber  and  duration  of  freshets.  Negotiations  are  in  pro^i^ss  for  pro- 
cnring  site  No.  9. 

Ead  funds  been  available,  all  the  locks  and  dams  needed  for  this  im- 
proTement  could  have  been  begun  at  the  same  time  and  finished  in  three 
years  with  much  economy  to  the  United  States,  and  with  manifest  ad- 
vantage in  the  use  of  the  improved  water-way.  The  development  of 
comnierce  on  this  river  has  been  very  great  since  the  improvement  by 
the  United  States,  although  the  project  has  as  yet  been  only  partially^ 
exeeated  for  want  of  money. 

Sommarily  the  work  for  the  fiscal  year  has  been  the  following: 

Building  cofier-dams,  dredging,  quarrying  and  cutting  stone  on  con- 
stniction  of  Locks  Nos.  7  and  8;  pumping  and  excavating  within  co£fer- 
datnaod  i>lacing  concrete  at  No.  7 ;  building  lock-keeper's  house,  office 
ftodout-buildiugs  at  No.  8 ;  surveys  and  borings  to  rock  for  definite  lo- 
(^tioD  and  procurement  of  site  at  No.  9;  making  test  levels  between 
8ites  6  and  8 ;  making  irons  for  gate  anchorage,  line  fastenings,  etc.,  for 
Loekg  7  and  8 ;  extending  riprapping  and  banking  dam  at  No.  2;  dredg- 
ing at  Harvey's  Shoal ;  removing  obstructions  with  crane-boat  and 
dredge;  operating  five  (Nos.  2,  3,  4,  5,  and  6),  completed  locks  and 
dams;  repairing  and  extending  riprapping  mainly  at  Nos.  3  and  0 ;  plac- 
ing 15  improved  burters  at  No.  4;  commencing  construction  of  new  lower 
lock  gates  at  No.  3. 

Daring  the  seasons  of  low  water  the  value  of  the  improvement  is 
BhowD  in  a  very  marked  manner,  as  free  and  sufficient  navigation  is 
then  easily  maintained  over  the  improved  part  of  the  river  while  navi- 
gation may  be  entirely  suspended  below  the  lowest  dam  and  above  the 
flyper  iK>ol. 

Joly  I,  I8tt9,  amoant  available $320,942.34 

Jnly  I,  IH90,  amoQDt  ezpended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnlyl,  1889 170,572.09 

July  1, 1890,  outstanding  liabilities 3,000.00 

Joly  1, 1890,  amount  covered  by  uncompleted  contracts  made 

doring  ihe  fiscal  year  ending  June  30,  1890 208,361.40 

281, 933. 49 

Joly  1, 1890,  balance  available 39,008.85 

appropriated  by  act  of  September  19,  1890 300,000.00 

avaOable  for  fiscal  year  ending  June  30, 1891 339,008.85 

i^QDt  (estimated)  required  for  completion  of  existing  project 670, 000. 00 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  1866  and  1867. 

(Soe  Appendix  FF  1.) 

J^  Operating  and  care  of  the  locks  and  dams  on  the  Qreat  Kanawha 
«»»«■,  West' Virginia. — Amount  expended  during  the  fiscal  year  ending 
''ine  30, 1890,  $22,057.30. 

(S<«  Appendix  F'F  2.) 
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3.  Ulk  Biver,  West  Virginm, — The.  Elk  is  one  of  the  chief  tributaries 
of  the  Great  Kanawha.  Its  course  is  tortaons,  but  the  country  through 
which  it  flows  is  rich  in  minerals  and  well  fitted  for  agriculture  and 
grazing. 

The  average  low-water  width  is  about  200  feet,  with  narrows  at  the 
rapids  of  about  150  feet  in  width  and  occasional  portions  of  about  300 
feet  in  width.  The  pools  vary  in  depth  from  3  to  10  feet,  and  are  sepa- 
rated by  rapids  over  shoals  of  cobblestones  and  gravel,  on  which  there 
has  been,  at  low  seasons,  a  depth  of  but  a  few  inches  of  water.  The 
average  fall  per  mile  in  the  river  from  Braxton  Court  House  down  is 
about  2^  feet,  but  is  not  uniformly  distributed,  being  greatest  (about  4 
feet  per  mile)  in  the  central  section  and  less  (about  2  feet)  in  the  upper 
and  lower  sections.  Freshets  of  small  height  are  of  frequent  occurrence 
but  rapidly  pass  off.  The  annual  rise  in  the  spring  is  about  10  or  12 
feet.  An  extraordinary  rise  is  sometimes  had  of  25  to  30  feet,  but  the 
duration  is  not  great. 

The  approved  project  of  improvement  has  been  the  removal  of  rocks, 
snogs,  overhanging  trees,  etc.,  and  the  cutting  of  narrow  sluices  through 
the  rapids  and  shoals.  The  principal  interests  to  be  served  are  those 
of  lumbering  and  rafting,  but  much  country  produce  is  also  carried 
down-stream  in  small  boats,  which  return  with  merchandise,  etc. 

The  first  appropriation  was  in  June,  1878.  The  total  amount  ex- 
pended to  June  30, 1890,  has  been  $20,925.11,  with  great  advantage. 
Nothing  was  done  in  the  year  ending  June  30, 1890. 

July  1,  1889,  amount  available ^ |574  89 

July  1, 1890,  balance  available 574.89 

Amonnt  appropriated  by  act  of  September  19, 1890 • 2,500.00 

Amount  available  for  fiscal  year  ending  June  'SO,  1891 w .      3, 074. 89 

(See  Appendix:  F  F  3.) 

4.  Oauley  River ^  West  Virginia. — ^Operations  for  the  improvement  of 
the  Gauley  River  were  instituted  by  an  examination  made  in  1887  in 
accordance  with  the  provisions  of  the  river  and  harbor  act  of  August 
5,  1886.  It  was  then  pointed  out  that  a  valuable  improvement  of  the 
12  miles  of  river  from  the  mouth  to  the  ''Boughs''  could  be  made  at  an 
expense  of  $10,000,  and  that  a  great  advantage  would  follow  the  ex- 
penditure of  $65,000  in  the  26-mile  reach,  called  the  ''  Roughs,"  in  facil- 
itating and  cheapening  the  bringing  to  market  of  millions  of  feet  of 
lumber  of  the  most  valuable  and  varied  kinds. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $3,000. 
The  project  approved  lor  the  expenditureof  this  small  sum  contemplated 
the  removal  of  ledges  of  solid  rock  and  the  making  of  channels  through 
eighteen  shoals  of  loose  rock  and  bowlders,  commeuciug  at  Scramble 
Gieek,  about  three-fourths  of  a  mile  above  the  mouth  and  extending  to 
the  pool  above  Rich  Creek,  a  distance  of  10  miles.  The  work  was  car- 
ried on  by  the  hire  of  labor  and  the  ))nrcha8e  of  materials  in  open  mar- 
k(*t,  the  circumstances  not  permitting  contract  work  fV*om  considerations 
ot  economy  and  advantage. 

The  project  calls  for  a  bateau  channel  30  feet  wide  and  2  feet  deep, 
but  in  order  that  the  improvement  might  begin  to  be  effective  as  far  up 
as  possible,  a  width  of  but  20  feet  has  been  thus  far  given.  !No  work 
was  done  in  the  year  ending  June  30, 1890,  on  account  of  continued 
high  water.    The  expenditure  up  to  June  30, 1890,  has  been  $1,315.42. 
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July  1, 1889,  anionnt  available |1,733.58 

July  1, 1890f  amonnt  expended  during  fiscal  year^  excluBive  of  liabilities 
ootoUoding  July  1,1889 49.00 

jDly  1, 1890,  balance  available 1. 684. 58 

AmoDiit  appropriated  by  act  of  September  19,  1890 3,0UO.OO 

Aniomit  available  for  fiscal  year  ending  June  30, 1891 4,6S4.56 

!  Amount  (estimated)  required  for  completion  of  existing  project 4, 000. 00 
SabiDitted  in  compliance  with  reqniroments  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  F  F  4.) 

5.  New  River^  from  the  mouth  of  Wilson^  in  Gfrayaon  County^  FtV^'wwr, 
iothemouthof  Oreenbrier  KiveTj  West  Virginia. — The  appropriations  have 
bceu  made  in  such  manner  as  to  divide  this  portion  of  the  river  into 
tbree  sections  as  follows : 

Mile*. 

Upper,  or  Lead  Mines.! 62 

Middle,  or  New  River  Bridge 43 

Lower,  or  Oreenbrier 86| 

Tbrougfaout  this  distance  the  navigable  channel  consisted  of  natnral 
chutes  through  the  ledges  and  shoals  of  varying  widths,  rarely  over  1 
foot  in  depth,  in  some  places  so  tortnous  as  to  render  navigation  ex- 
tremely difficult  and  dangerous. 

Tbe  original  project  ^opted  for  the  improvement  of  these  natnral 
cbaunels  was  to  widen  them  to  30  or  50  feet,  as  might  be  required,  deepen 
them  to  2  feet,  and  straighten  such  as  needed  it.  This  was  for  bateau 
navigation ;  the  improvement,  however,  to  be  made  in  such  a  manner  as 
to  aid  the  work  should  a  greater  depth  and  width  be  required  in  the 
fatore. 

A  smaU  steam-lK)at,  draught  12  inches  when  light,  having  been  built 
at  Hinton  in  the  fall  of  1878,  rendered  it  necessary  to  make  the  channel 
in  that  section  50  feet  wide  at  all  points,  and  in  many  from  75  feet  to 
100  feet,  the  depth  of  2  feet  being  retained.  This  steam-boat  was  not 
adapted  in  dimensions  and  power  to  the  navigation  of  the  river  and  was 
withdrawn. 

The  original  plan  of  improvement  has  been  adhered  to,  except  that 
the  width  of  channel  on  the  middle  and  npper  divisions  has  been  re- 
(Ittced  to  20  feet,  and  on  the  former  to  10  feet  for  several  miles,  to  allow 
iron  to  be  shipi)ed  from  the  furnaces  above. 

There  was  no  appropriation  for  this  river  in  1883, 1884,  or  1885.  July 
\  1886,  there  was  a  balance  remaining  unexpended  of  $3,000  from  the 
^appropriation  of  August  2, 1882.  This  pertained  by  special  designa- 
tion of  the  law  to  the  portion  of  the  river  above  Fosters  Falls,  which 
^renot  passable.  The  balance  remained  unexpended  because  of  the 
impassability  of  these  falls.  As  the  disconnection  with  routes  of  trans- 
portation caused  by  these  falls  would  practically  disappear  on  the  com- 
pletion of  the  railroad  np  Cripple  Creek«  and  as  boats  could  then  ship 
to  the  railroad  their  freight  at  Porter's  Ferry  above  the  lead  mines  and 
|u«  falls,  it  was  concluded  to  improve  the  condition  of  Williamson's 
ledges  and  shoals.  This  work  was  continued  as  late  as  the  season 
flowed,  a  small  balance  of  funds  being  left  unexpended,  but  not  large 
enoQgh  to  justify  the  resumption  of  operations  in  the  summer  of  1886. 

I^ere  was  an  appropriation  of  $10,000  in  the  law  of  August  5,  1886, 
applicable  only  to  the  portion  of  the  river  above  the  lea<l  mines.  When 
|l>e money  became  available  it  was  too  late  to  commence  operations  xu 
1880.   For  more  than  one  veasoD  it  aeemeti  ioexpedient  to  expend  ti\\\^ 
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appro]>riation  in  tbo  year  ending  June  30,  1888.  The  portion  of  the 
river  to  which  it  is  applicable  is  above  Foster's  Falls,  and  these  can 
only  be  passed  by  one  or  two  locks.  There  was  also  strong  reason  for 
doubt  whether,  considering  the  present  development  of  that  section  of 
the  country,  the  construction  of  such  locks  would  be  justifiable,  even  if 
the  money  were  available.  The  construction  of  railroads  near'  this 
stream  had  diminished  very  much  the  importance  of  the  improvement 
of  the  portion  above  Foster's  Falls.  After  a  careful  re-examination  of 
the  subject  and  a  reconnaissance  of  the  river  «nd  its  vicinity,  it  was 
decided  to  postpone  the  expenditure  of  the  appropriation  until  the  will 
of  Congress  could  be  further  ascertained. 

In  the  river  and  harbor  act  of  August  11,  1888,  it  was,  however, 
directed  that  the  bahance  should  be  spent  in  improving  the  river  be- 
tween Ivanhoe  Furnace,  in  Wythe  County,  and  the  mouth  of  Wilson 
Creek.  Operations  in  accordance  with  this  direction  were  therefore 
commenced  June  9,  1889,  and  continued  until  October  10, 1889. 

In  1885  there  was  a  channel  2  feet  deep  and  20  feet  wide  from  Ivan- 
hoe Furnace  to  within  600  feet  of  the  head  of  Wilkinson's  Shoals  and 
Ledges,  a  distance  of  3.9  miles. 

In  1889  this  channel,  with  the  same  width  and  depth,  was  extended 
to  the  lower  end  of  the  approach  to  the  Gulf,  a  distance  of  5  miles  from 
the  initial  point,  with  four-tenths  of  a  mile  farther  up  the  river,  par- 
tially improved. 

The  amount  expended  in  the  year  ending  June  30^  1890,  has  been 
$6,394.45,  and  the  total  to  that  date,  $109,733.21. 

July  1.  1889,  amount  available |8, 736.24 

July  I,  lti90|  amouut  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 6,394.45 

July  1,  1890,  balance  available 2,341.79 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 159,000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  F  5.) 


IMPEOVEMBNT  OF  TRADEWATKE,  KENTUCKY,  AND  LICKING  RIYBBa — 
OPERATING  AND  KEEPING  IN  REPAIR  LOCKS  AND  DAMS  ON  THE 
GREEN  AND  BARREN  AND  KENTUCKY  RIVERS,  KENTUCKY — IM- 
PROVEMENT OP  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KEN- 
TUCKY, AND  OF  GUYANDOTTB,  LITTLE  KANAWHA,  AND  BUCK- 
HANNON  RIVERS,  WEST  VIRGINIA, 

OflBcer  in  charge,  Maj.  D.  W.  Lockwood,  Corps  of  Enf^ineers,  with 
Lieut  W.  L.  Sibert,  Corps  of  Engineers,  ander  his  immediate  orders ; 
Division  Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Tradewater  River^  Kentucky, — ^This  river  was  practically  closed 
before  the  work  of  improvement  commenced,  by  a  rock  bar  near  its 
mouth,  an<l  higher  up  by  logs,  snags,  drift-piles,  leaning  trees,  and  bars. 

The  present  project,  adopted  in  1881,  provides  for  clearing  the  river 
and  its  banks  of  obstructions,  and  opening  up  a  channel  40  feet  wide 
and  2^  feet  deep  during  six  months  of  the  year.v  The  improvement  to 
extend  41  miles  up-stream  from  its  mouth  in  the  Ohio. 

Up  to  June  30,  1889,  $10,195.56  had  been  expended,  resulting  in 
securing  a  channel  through  the  rock  bar  near  the  month  of  the  river, 
removing  the  obstructions  in  the  channel  for  a  distance  of  24}  miles, 
clearing  the  banks  for  a  distance  of  14  miles,  and  deadening  the  tim- 
ber  on  the  banks  for  the  remaining  27  miles. 


RIVER   AND   HARBOR   IMPROVEMENTS.  237 

Baring  tbe  fiscal  year  ending  Jane  30, 1890,  $3,448.25  were  expended, 
TesulUbg  in  the  completion  of  the  work  to  a  point  41  miles  fiom  the 
Ohio. 

No  farther  appropriation  recommended  for  the  present. 

Jnly  1,1889,  amoiuit  available $6,304.44 

July  1, 1890,  amonnt  expended  daring  fiscal  year,  exclasive  of  liabilitiee 
oaUtooding  July  1,  ISS9 3,448.25 

July  1,1890,  balance  available 2,856. 19 

(See  Appendix  G  G  1.) 

2.  Operating  and  keeping  in  repair  the  locks  and  dains  on  the  Green  and 
Barren  RiverSj  Kentucky, — When  the  United  States  acquired  possession 
of  these  improvements,  December  II,  1888,  navigation  of  the  system 
vas  broken  at  Lock  No.  3,  Green  Kiver,  the  river  wall  of  that  lock 
having  fallen  into  the  river,  the  lower  end  of  the  land  wall  of  No.  1, 
BarroD,  was  bailly  cracked  and  liable  to  fall  at  any  time,  and  both  walls 
of  Na  2,  Green  Kiver,  were  in  a  dangerous  condition.  The  channel  of 
the  river  was  mnch  obstructed  by  snags  and  slides. 

During  the  fiscal  year  ending  June  30, 1889,  $46,557.77  were  expended 
in  obtaining  proi)er  plant  and  material,  in  removing  the  fallen  wall  at 
No.  3,  Green,  and  excavating  in  rear  of  land  wall  of  No.  1,  Barren, 
preparatory  to  taking  down  the  broken  part  of  the  wall. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
was  1154,580.57,  and  resulted  in  completing  the  removal  of  the  fallen 
wall  at  No.  3,  Green,  the  construction  of  a  coffer-dam  inclosing  the  site 
for  tbe  new  wall,  and  the  purchase  and  cutting  of  stone  for  i^  recon- 
stroetion.  At  Lock  No.  1,  Barren  River,  a  coffer-dam  was  built  across 
the  lower  end  of  the  lock  pit,  the  broken  wall  taken  down,  and  the  stone 
for  its  renewal  pnrcbiised  and  cut.  A  part  of  the  dam  was  also  re- 
paired. 

A  suag-boat  was  built  by  contract,  but  could  do  little  in  the  way  of 
removing  obstructions  until  near  the  end  of  the  year^  owing  to  high 
water. 

The  estimate  of  the  cost  of  operating  and  care,  etc.,  for  the  fiscal  year 
endbig  June  30,  1891,  is  $158,939.28. 

(See  Appendix  G  G  2.) 

3.  Kentucky  River^  Kentucky. — The  condition  of  the  river  when  the 
Uniteil  States  assumed  charge  of  its  improvements  was  as  follows : 
The  five  locks  and  dams  with  their  approaches,  built  by  the  State  of 
Kentucky,  were  in  a  dilapidated  condition,  and  the  channel  was  much 
obstructed  by  snags  and  leaning  trees. 

The  project  for  the  improvement,  adopted  in  1879,  called  for  the  nec- 
^^ry  repairts  to  the  five  locks  and  dams  and  the  extension  of  slack- 
water  navigation  for  a  draught  of  6  feet,  by  the  construction  of  addi- 
tiional  locks  and  dams  to  Beatty  ville,  a  distance  of  2G1  miles  from  the 
njoath  of  the  river. 

Op  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $1,120,586.76 
°dd  been  expended,  ri*sulting  in  restonng  the  locks  and  dams  to  a  nav- 
'Sftble  condition,  clearing  the  channel  and  banks  of  obstructions,  and 
^^'6  commencement  of  two  new  locks.  No  results  in  the  way  of  in- 
Jf^ased  availabilities  for  the  purposes  of  navigation  and  commerce  can 
"®  expected  until  these  locks  are  completed. 

During  the  fiscal  year  ending  June  30, 1890,  $42,490.58  were  expended, 
*^tl  resnlted  in  the  completion  of  the  delivery  of  stone  for  Lock  No.  6, 
"»«  quarrying  of  1,555  cubic  yards  of  Btone  for  the  Beatty viWe  \oq^, 
•lid  the  dressing  of  540  cnbio  yards  of  stone  for  same.    A  part  ot  t\v6 
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old  Bear  Trap  and  dam  at  Beatty  ville  was  torn  oat  and  a  coffer-dan 
inclosing  the  lock-site  built 

July  1,  1889,  amount  available *9i7, 418.24 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1^ |42,141.25 

July  1,  1890,  outstanding  liabilities :M9.33 

■- 42,490.56 

July  1,  1890,  balance  available...  4.. 4,9*^.06 

Amount  appropriated  by  act  of  September  19, 1890 160, 000. 00 

Amount  available  for  fiscal  year  endinK  June  30,  1891 ^ 184, 927. 66 


1 


Amount  (estimated)  required  for  completion  of  existing  project 1,674,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  G  G  3.) 

4.  Operating  and  keeping  in  repair  the  locks  and  dams  on  Kentucky 
River^  Kentucky. — The  first  allotment  for  this  work  was  for  the  fiscal 
year  ending  June  30,  1885,  at  which  time  only  fonr  locks  could  be  oper- 
ated ;  these  required  extensive  repairs  at  the  time,  and  the  dams  and 
approaches  were  in  a  more  or  less  dilapidated  condition. 

l?be  amount  expended  to  June  30, 1889,  was  $240,855,  and  resulted 
in  reopening  Lock  No.  5  and  placing  the  other  locks  and  dams  to  a 
serviceable  condition,  the  building  of  guide-walls  and  approaches,  the 
construction  of  one  double  and  five  single  lock-keepers'  dwellings,  and 
in  grading,  paving,  and  draining  grounds  about  the  locks. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890, 
was  $53,095.76.  This  amount  was  expended  in  the  construction  of  a  new 
dredge-boat  of  the  Osgood  pattern ;  two  dump-scows,  and  in  general 
repairs  to  the  locks  and  dams,  etc.,  besides  keeping  the  river  clear  of 
snags. 

The  amount  estimated  for  operating  and  care  of  the  locks  and  dams 
on  this  river  for  the  fiscal  year  ending  June  30, 1891,  is  $48,653.75. 

(See  Appendix  G  G  4.) 

5.  Licking  River^  Kentucky^  from  Farmer^s  to  West  Liberty, — ^This 
stream  was  originally  much  obstructed  by  logs,  snags,  rocks, and  lean- 
ing trees,  as  well  as  by  fish-dams  constructs  by  private  parties. 

The  project  for  the  improvement  was  adopted  in  1888,  and  provides 
for  removing  the  rocks,  snags,  and  bowlders  from  the  riverbed. 

The  amount  expended  to  June  30,  1889,  was  $792.51,  and  resulted  in 
procuring  a  suitable  outfit  for  the  work,  and  in  removing  the  most  pro- 
nounced obstructions  for  a  distance  of  22  miles  above  Farmer's,  after 
which  the  working  party  proceeded  to  West  Liberty  to  work  down- 
stream. 

During  the  fiscal  year  ending  June  30, 1890,  $2,075.41  were  expended, 
which  resulteil  in  removing  a  large  number  of  snags,  rocks,  etc.,  which 
had  formed  the  most  serious  obstructions  to  navigation  and  rafting. 

July  1, 1889,  amount  available $2,207.49 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 2,075.41 

July  1,  1890,  balance  available 132.00 

Amount  appropriated  by  act  of  September  19, 1890 3,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 3,132.06 


*  The  change  in  amount  available  from  that  reported  July  1, 1889.  has  been  neoes- 
BATy  owing  to  records  showing  amount  "  In  Treasury "  as  five  dollars  less  than  il 
acta»Uy  wtm  on  above  date. 
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AmooDt  (estamated)  required  for  completion  of  existiug  project $11,660. 00 

Sabmitted  in  compliance  with  requirementa  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  G  5.) 

6.  Big  Sandy  Riter^  West  Virginia  wnd  Kentucky. — When  the  United 
States  ooromenoed  improving  this  stream  it  and  its  forks  were  mnch 
obstructed  by  rocks,  bars,  logs,  snngs,  and  leaning  trees.  Daring  the 
low-water  season  navigation  was  practically  saspended. 

The  present  approved  project  was  adopted  in  1878,  and  provided  for 
improving  the  push-boat  and  rafting  facilities  of  the  river  and  forks  by 
removing  obstructions,  etc.  This  was  modified  in  1880,  to  secure  slack- 
water  navigation  by  the  construction  of  a  test  lock  and  dam  near  Louisa, 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  (242,298.98 
had  been  expended,  resulting  in  the  completion  of  the  masonry  of  the 
lock  and  abutment,  the  partial  completion  of  the  lock-gates  and  wickets, 
and  the  removal  by  blasting  of  2,000  cubic  yards  of  rock  from  the  lower 
approach  to  the  lock  and  placing  it  behind  the  abutment.  The  np^ier 
approach  was  also  completed. 

The  forks  had  been  cleared  of  obstructions  for  a  distance  of  86  miles 
on  the  LAvisa  Fork  and  100  miles  on  the  Tug  Fork,  and  the  main  river 
to  the  Ohio  had  also  been  cleared  out. 

During  the  fiscal  year  ending  June  30, 1890,  (8,028.38  were  expended, 
which  resulted  in  the  completion  of  the  lock-gates,  wickets,  and  movable 
dam  in  the  head  bay,  together  with  the  machinery  for  operating  the 
lock-gates  and  wickets  and  the  driving  of  100  piles  for  the  dam.  As 
there  was  no  money  available  for  the  improvement  of  the  forks  nothing 
was  done. 

Joly  1, 1^, amount  available.... |23,201.02 

Joly  1, 1890,  amonnt  expended  dorinfc  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 |7,998.38 

Jaly  1,1890,  ontsUndiug  liabilities 30.00 

8,028.38 

Joly  1, 1800,  balance  available 15,172.64 

Amoant  appropriated  by  act  of  September  19, 1890 31,000.00 

Anoont  available  for  fiscal  year  ending  June  30, 1891 46, 172. 64 

!  Amount  (estimated)  required  for  completion  of  existing  project 145. 31 

Sabmitted  in  compfiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  lrHS7. 

(See  Appendix  O  G  6.) 

7.  Ouyandoite  Biverj  West  Virginia, — This  stream  was  originally 
mnch  obstructed  by  snags,  logs,  leaning  trees,  the  remains  of  old  dams, 
and milldams  owned  by  private  parties  which  required  removal. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provided  for 
the  removal  of  existiug  obstructions,  natural  and  artificial,  so  as  to  form 
a  channel  30  feet  wide,  with  a  least  depth  of  18  inches,  during  five 
months  of  the  year,  and  extending  up  the  river  a  distance  of  122  miles 
from  the  Ohio. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  $12,500  had 
h^en  expended,  which  resulted  in  the  partial  improvement  of  the  river 
for  a  distance  of  119  miles;  but  many  of  the  worst  obstructions,  con- 
wstiogof  mill- dams,  etc.,  still  remain,  as  they  were  owned  by  private 
parties. 

DnriDg  the  fiscal  year  ending  June  30^  1890,  $1,873.45  ^er^  ^x- 
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pended  and  resulted  iu  clearing  out  a  large  number  of  snags,  bowlders, 
and  trees,  besides  deepening  the  water  through  Rogers'  dam  and  on 
many  of  the  shoals.  Five  mill-dams  will  have  to  be  removed,  at  a  cost 
of  $10,000  to  complete  the  improvement.    - 

July  1,  1889,  amount  available |2,000.00 

July  1,  1890,  amount  expended  during  fiBcal  year,  exclusive  of  liabilities 
outstanding  July  1, 18d9... 1,873.45 

July  1,  1890,  balance  available 126.55 

Amount  appropriated  by  act  of  Septenrber  19,  1890 2,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 2, 126. 55 

(See  Appendix  G  G  7.) 

8.  Little  Kanawha  River^  West  Virginia. — ^This  river,  at  the  time  im- 
provements were  commenced  by  the  United  States,  was  much  ob- 
structed by  logs,  snags,  leaning  trees,  etc.,  above  that  portion  con- 
trolled by  the  Little  Kanawha  Navigation  Company. 

The  original  project  adopted  in  1876  was  for  the  removal  of  Beaver 
and  Nailor  Bend  rocks,  and  for  cleaning  out  snags  and  /alien  trees. 
This  was  modified  in  1880  by  the  adoption  of  an  additional  project  for 
the  construction  of  a  lock  and  dam  2  miiles  above  Burning  Springs, 
W.  Va. 

Up  to  June  30,  1889,  (161,199.09  had  been  expended. 

At  that  date  the  river  above  that  portion  covered  by  the  slackwater 
system  was  in  fair  condition  for  rafting  logs,  but  no  benefits  to  naviga- 
tion had  resulted  from  the  amount  expended  on  the  lock  and  dam,  nor 
can  any  be  expected  until  they  are  completed. 

During  the  fiscal  year  ending  June  30, 1890,  $8,676.87  were  exx>ended, 
and  resulted  in  the  completion  of  the  lock-walls  and  a  lock-keepei's 
dwelling. 

July  1,  1889,  amount  available'. 99,675.91 

July  1,  IBOO,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 |3,646.87 

July  1,  1830,  outstanding  liabilities 30.00 

8.676.87 

July  1,  1890,  balance  available 999.04 

Amount  appropriated  by  act  of  September  19,  1890 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 40,999.04 

(See  Appendix  G  G  8.) 

« 

9.  Buckhannon  River^  West  Virginia, — This  stream  was  originally  so 
obstructed  by  rocks  and  logjams  that  timber  could  be  floated  out  only 
on  a  12  feet  rise. 

The  project  for  its  improvement,  adopted  in  1884,  provides  for  the 
formation  of  a  rafting  channel  24^  miles  long,  with  a  minimum  width  of 
30  feet. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  (3,959.92  had 
been  expended,  resulting  iu  clearing  the  channel  for  about  14^  miles, 
so  that  logs  could  be  floated  over  this  portion  on  a  5  feet  rise. 

During  the  fiscal  year  ending  June  30,  1890,  $495.68  were  expended, 
which  resulted  in  removing  1,106  cubic  yards  of  rock  and  three  log 
jams.    ' 

The  river  is  not  used  now  for  rafting  purposes,  as  a  railroacl  has  been 
bnilt  along  it  to  the  timber  country. 
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Julr  1, 1889,  anioont  aTailsble |540.08 

JalV  1, 1890,  amonnt  expended  doling  fiscal  year,  exclnaive  of  liabilities 
oitatonding  Jnly  1, 1«89... 495.68 

Jnly  1, 1890,  balance  available 44.40 

Amouut  appropriated  by  act  of  September  19,  1890 1,000.00 

Amoant  ayailable  for  fiscal  year  ending  June  30,  1891 1, 044. 40 

(6e«  Api>endix  GG  9.) 

LAKE    HARBORS   AND    RIVERS. 
IMPROVEMENT  OF  HARBORS  ON  LAKE  SUPERIOR, 

Officer  ID  charge,  Maj.  James  B.  Qainn,  Corps  of  EDgineers,  with 
Lieot.  G.  W.  Goethals,  Corps  of  Engineers,  under  his  immolate  oixlers, 
from  September  2  to  18, 1889,  and  Lieut.  G.  D.  Fitch,  Corps  of  Engi- 
neers, under  his  immediate  orders  since  November  6, 1889;  Division 
Engineer,  Col.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Harbor  at  &rand  Marauty  Mmneaota. — ^This  small  natnral  basin 
vas  Dot  of  safiScieut  depth  or  a<lequately  sheltered  for  the  purposes  of 
genial  commerce,  and,  as  it  was  essential  to  have  a  harbor  of  refage 

\     at  this  locality,  it  was  proposed  to  provide  the  requisite  shelter  by 
building  a  pier  out  from  Mayhew's  Point,  and  to  secure  the  necessary 
;      depth  of  w^ter  by  dredging. 

\        A  little  dredging  was  done  in  1879,  and  work  on  the  pier  commenced 
[      in  1880.- 

The  available  anchorage  area  having  full  16  feet  depth  is  at  present 
15.1  acres,  an  increase  of  more  than  3  acres  during  the  year  just  closed. 
The  qaaotity  of  material  dredged  during  the  year  was  47,927.6  cubic 
yards.    The  pier  is  350  feet  long  and  in  fairly  good  condition. 
The  total  expenditure  to  June  30,  1890,  was  (93,675.49. 
The  amount  expended  during  the  fiscal  year  was  $711.12. 

Jnly  1, 1889,  amount  available |;i,035.G3 

July  1, 1880,  amoant  expended  during  fiscal  year,  exclosive  of  liabilities 
ontrtanding  Jnly  1, 1889 711.12 

July  1, 1890,  balance  available 1,3*24. 51 

Amoanl  appropriated  by  act  of  September  19,1890 50,000.00 

• 

Amoant  ayailable  for  fiscal  year  ending  Jane  30, 1691 51,324.51 

(dee  Appendix  H  H  1.) 

2.  Harbor  at  Agate  Bay^  Minnesota. — This  is  a  shipping  port  for  iron 
^  and  when  tbe  breakwater  piers  are  built  will  form  a  harbor  of 
i^lQge.    It  is  27  miles  east  of  Dniuth. 

I^e  project  for  the  improvement  of  this  harbor  was  adopted  in  1887, 
ftnd  coutemplates  the  erection  of  two  piers  projecting  from  the  head- 
lands of  tbe  bay  and  inclosing  about  109  acres  of  water  area.  The 
eastern  pier  is  to  be  1,000  feet  long  and  the  western  one  900  feet.  Work 
npoo  the  east  pier  was  commenced  in  1887,  and  to  tbe  400  feet  built 
that  year  there  was  added  150  feet  last  year,  making  a  toUl  of  550  feet 
of  pier  completed  to  date  at  a  cost  of  (35,519.79. 

The  amount  expended  during  tbe  year  ending  June  30,  1890,  was 

♦i,m7o. 

The  beneficial  effects  of  the  work  done  are  greater  than  were  antici- 
^NGUO ^16 


i^M  • 
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pated,  the  tianquillity  of  the  harbor  has  been  greatly  aagmented, 
vessels  are  no  longer  obliged  to  put  to  sea  during  storms,  bat  can 
safety  under  the  shelter  of  the  breakwater. 

July  1,  1889,  amount  available $3,2^ 

July  1,  1890,  amount  expended  during  fiscal  year,  exolusiye  of  liabilities 
outstanding  July  1,  1889 1,21 

July  1,  1890,  balance  available 1,9( 

Amount  appropriated  by  act  of  September  19,  1690 ^ 25, 0( 

Amount  a va  liable  for  fiscal  year  ending  J  une  30, 1891 ., 26, 98 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 181, 7C 

Submitted  in  compliance  with  requirements  of  sections  2  or  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  2.) 

3.  Harbor  at  Duluth^  Mimiesota, — The  original  project  for  the  impn 
ment  of  the  harbor,  adopted  in  1871,  consisted  of  a  breakwater  in  L 
Superior,  outside  of  Minnesota  Point,  in  continuation  of  one  already  c 
menced  by  the  Northern  Pacific  Eailroad  Company.  This  breakw) 
was  destroyed  by  a  storm  in  1872  and  abandoned.  In  1875  Cong 
provided  for  maintaining  the  canal  through  Minnesota  Point,  which 
been  constructed  by  the  city  of  Duluth,  and  for  dredging  channeU 
Superior  Bay  to  the  Duluth  docks. 

Work  under  this  project  was  continued  until  1881,  at  which  time 
piers  of  the  canal  had  been  repaired  and  some^at  extended,  a  hai 
basin  dredged  of  moderate  capacity,  and  a  narrow  channel  dred 
in  Superior  Bay  from  Duluth  to  deep  water  at  Connor's  Point,  ' 
amount  expended  under  this  projex^t  was  $270,('51.81. 

The  present  project  was  adopted  in  1881  and  modified  in  1884  ; 
1888,  the  object  being  to  preserve  the  piers  bordering  the  canal,  drc 
ing  an  inner  harbor  to  accommodate  vessels  drawing  16  feet  of  wa 
channel  parallel  with  the  Park  Point  dock  line  100  feet  wide,  chai 
east  of  Eice's  Point  200  feet  wide  and  17  feet  deep,  and  channel 
north  shore  of  St.  Louis  Bay  200  feet  wide,  17  feet  deep. 

The  amount  expended  under  present  project  to  June  30,  1890, 
$207,881. '"^9,  and  has  resulted  in  increasing  the  dredged  area  of  hai 
ba»iu  to  about  104  a^.res,  exclusive  of  private  dredging,  removing  shi 
from  area  previously  dredged,  giving  the  whole  dredged  basin  a  m 
mum  depth  of  16  feet,  deepening  the  Blast  Furnace  Channel  to  a 
depth,  maintaining  the  canal  piers  and  commencement  of  channels  i 
of  llice's  Point  and  on  North  shore  of  St.  Louis  Bay. 

Work  during  the  year  just  closed  consisted  in  dredging  channel  i 
of  Bice's  Point,  about  50  feet  wide  and  16  feet  deep,  making  prec 
length  of  channel  about  5,040  feet,  and  dredging  channel  on  north  st 
of  St.  Louis  Bay  from  40  to  45  feet  wide  and  14  feet  deep,  making 
present  length  of  channel  about  12.900  feet.  The  amount  of  mate 
excavated  from  former  channel  was  107,981.3  cubic  yards,  and  from 
latter  118,083.8  cubic  yards. 

The  canal  piers  are  in  a  decrepit  condition,  and  the  entire  work  ne 
to  be  replaced  with  an  improved  and  permanent  structure. 

The  harbor  basin  and  connecting  channels  will  eventually  reqi 
deepening  to  22  feet.  The  channels  recently  commenced  should  be  c 
pleted  at  an  early  date,  both  for  the  accommodation  of  commeroe'i 
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M  a  matter  of  ecooomj.    The  raliDg  depths  iii  the  portiODS  of  the  har- 
bor drodged  by  the  United  States  are» 

Feet. 

I&GAUll 17 

h  the  ipner  basia  or  harbor 16 

lo  BlMt  Fnmace  Channel  to  a  point  opposite  Elevator  £ 16 

From  point  opposite  Elevator  E  through  dredged  channel  along  eaetvide  of  Rice's 

PointtotheSt.  Lonie  River 12 

In  channel  on  north  shore  of  St.  Lonis  Bay  for  a  distance  of  abont  12,900  feet . . . .  14 

In  Dev  channel  east  of  Rice's  Point  for  a  distance  of  abonc  5,040  feet 16 

July  1, 18851,  amount  available $17,3:10.42 

Jnly  1.  ISJO,  amonnt  expended  dnring  fiscal  year,  exclnsive  of 

liabilities  ootstanding  Jnly  1, 1889 $3,314.50 

Jnly  1, 1890,  outstanding  liabilities 250.42 

3,564.92 

Jnly  1, 1890,  balance  avaUable 13,765.50 

Amount  appropriated  by  act  of  September  19,1890 100,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 113,765.50 

iAnoQDft  (estimated)  required  for  completion  of  existing  project 224, 526. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  U  H  3.) 

i  Harbor  at  Superior  Bay  and  Saint  Louis  Bay^  Wisconsin — Originally . 
tbe  imtoral  entry  to  Superior  Bay  was  obstructed  with  shifting  bars 
having  at  most  but  9  feet  depth  of  water  over  them.  -The  citizens  of 
Superiiir  attempted  to  remedy  this  by  constructing  piers  to  confine  the 
OQtBowing  waters  of  the  bay,  and  this  work  was  taken  up  by  the  United 
States  in  1867,  and  has  successfully  maintained  since  then  a  ruling  depth 
of  16  feet  between  the  piers. 

The  piers  are  350  feet  apart,  and  a  good  deal  of  dredging  has  been 
necessary  to  obtain  the  required  depth  between  them,  and  the  channels 
leading  to  Connor's  Point  and  tbe  Quebec  Dock,  and  a  new  connecting 
channel  in  St.  Louis  Bay.  The  original  project  of  1867  has,  there- 
fore, been  modified  from  time  to  time  to  meet  the  needs  of  the  rapidly 
increasing  capacity  of  the  vessels  visiting  this  port,  the  last  modifica- 
tion being  made  by  act  of  Congress  approved  August  5,  1886,  which 
added  im]irovement  of  channel  in  St.  Louis  Bay. 

In  carrying  out  the  original  project,  with  modifications,  there  has 
been  expended  to  date  the  sum  of  (495,046.59. 

Tbe  exi)enditure  of  $37,670.15  last  year,  including  amount  covered  by 
ooutracts  and  liabilities  July  1, 1889  ($34,914.18),  was  made  in  dredg- 
ing 85,I57|  cubic  yanls  of  material  from  the  main  channel  in  Superior 
Bay,  3  S,428|  cubic  yards  from  the  Quebec  Dock  Channel,  and  84,285^ 
cabic  yards  from  the  St.  Louis  Bay  Channel. 

Tbe  entry  piers  need  extensive  repairs,  particularly  the  su|>erstruct- 
nre.  The  beach  protection  is  intact  though  insufficient.  The  entry  and 
dredged  channels  have  full  16  feel  depth. 

J^^y  1, 18®,  amonnt  available |18,5U3. 18 

^'vjy  i.  1890,  amount  expended  dnring  fiscal  year,  exolosive  of 

liibilities  outstonding  July  1, 1889 |2,542.64 

*^oly  1, 1890,  outstanding  liabilities 213.33 

2,755.97 

^nly  1, 1890,  balance  available 15,837.21 

^onnt appropriated  by  act  of  September  19,  1890 65,000.00 

Amount  available  for  fiecf  I  year  ending  June  30, 1891 80,837,2V 
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Amount  (estiiuatod)  roqiiired  fur  completion  of  existing  project 9^26, 736. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  H  H  4.) 

5.  Harbor  at  Ashland^  Wisconsin. — Asblaud  Harbor  is  located  at  the 
bead  of(31iequaDiagon  Bay,  and  originally  had  no  protection  from  tlie 
waves  wbicli  rolled  into  the  bay  or  from  the  waves  generated  within 
the  bay  itself  by  storms. 

A  project  for  the  construction  of  a  breakwater  8,000  feet  long  north- 
east of  the  town,  and  for  dredging  a  channel  in  front  of  the  wharves  of 
tbecity  to  accommodate  vessels  drawing  10  feet  of  water  was  approved, 
bat  was  moditied  in  1889  so  as  to  provide  for  a  pile  and  slab  pier  4,650 
feet  long.  This  breakwater  was  completed  as  far  as  contemplated  in 
1889.  It  is  now  being  iei>aired,  and  the  slab  filling  bronght  up  to  the 
level  in  those  places  where  it  bad  settled.  These  repairs  will  be  com- 
pleted early  in  July  from  funds  remaining  on  hand. 

The  amount  expended  during  the  year  wtis  $10,075.42. 

The  totiil  amount  expended  under  approved  project  to  date  was 
$66,308.73. 

The  breakwater,  though  of  insufficient  length  to  give  full  protection 
to  all  the  wharves  of  the  city,  has  nevertheless  had  a  marked  influence 
in  improving  the  tranquility  of  the  harbor. 

July  1,  1889,  amount  available 126,176.69 

July  1,  1H90,  amount  expended  during  fiscal  year,  ezolusive  of 

liabilities  outstanding  July  1,  1889 |3, 963.25 

July  1,  1890,  outstanding  liabilities 6,112.17 

10,075.42 

July  1, 1690,  balance  available.-..; 16,101.27 

Amount  appropriated  Uy  act  of  September  19,  1890 60,000.00 

Amoupt  available  for  fiscal  year  ending  June  30, 1891 ^ 76, 101. 27 


1 


Amonn t  (esti mated )  required  for  completion  of  existing  project .^,  000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  H  H  6.) 

6.  Harbor  at  Ontonagon^  Michigan. — The  entrance  to  Ontonagon 
River,  which  forms  the  harbor,  had  but  7  feet  depth  in  1867,  at  which 
time  the  project  for  securing  12  feet  depth  by  building  parallel  piers  on 
either  side  of  the  month,  extending  to  the  18foot  curve  of  depth  in  Lake 
Superior,  and  dredging  a  channel  between  the  piers,  was  adopted. 

The  west  pier  bcis  reached  a  length  of  2,675  feet,  and  is  very  nearly 
out  to  the  18-foot  curve  of  depth,  as  proposed.  But  this  curve  has  ad- 
vanced in  the  meantime,  owing  to  the  very  considerable  volume  of  sand 
carried  into  the  lake  by  the  river,  and  since  it  appears  probable  that 
the  advance  of  the  bar  will  keep  pace  with  the  extension  of  the  piers, 
unless  a  very  considerable  extension  is  made  at  once,  a  considei:ation 
scarcely  to  be  expected,  it  does  not  appear  that  economic  considerations 
would  justify  any  further  extension  of  the  piers  at  present.  The  east 
pier  is  2,315  feet  in  length. 

For  a  time  it  seems  that  better  results  will  be  secured,  after  the  piers 
are  put  in  repair  and  the  superstructures  to  outer  cribs  of  west  pier  are 
finished,  by  dredging  across  the  bar  aft<».r  each  spring  freshet. 

During  the  fiscal  year  the  west  pier  has  had  three  50-foot  substruct- 
ure cribs  added  to  it,  the  superstructures  to  the  three  cribs  of  west  pier 
and  one  crib  of  east  pier,  sunk  in  1887,  completedf  and  some  genenil 
rej)airs  made  to  the  superstructure  of  the  remainder  of  th^  piers.    Tt)^ 
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ebuDnel  between  the  pier^  lias  a  depth  of  12  feet ;  oq  the  bar  the  depth 
is  not  80  great 

The  amoant  ez|)ended  daring  the  fiscal  year  just  closed  was  $614.15. 

The  total  cost  of  the  improvement  to  date  is  $296,157.89. 

Jnly  1, 1889,  amount  available $2,556.26 

July  1, 1890,  amooDt  expeuded  diiriug  fiscal  year,  excliiHive  of  liabilities 
ootetanding  July  1^  1889 614.15 

Jttly  1, 1890,  balance  available 1,942.11 

imoantappropriatedby  act  of  September  19, 1890 10,000.00 

Amoant  available  for  fiscal  year  ending  Jane  30,  1B91 11,942. 11 

( AmonDi  (estimated)  reqaired  for  completion  of  existing  project 55, 670. 00 

<  Submitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
(    lisrbor  acts  of  18t>6  and  1867. 

(See  Appendix  H  H  6.) 

7.  E<igle  Harbor,  Michigan. — Previons  to  the  improvement  of  Eagle 
Harbor  the  entrance  was  obstructed,  by  a  roclsy  reef,  with  8^  feet  of 
water  over  the  shoalest  part. 

The  project  for  the  improvement  of  thi»  harbor  was  adopted  in  1866, 
and  modified  in  1868,  1874,  and  1878.  The  plan  as  finally  carried  out 
ooDsisted  in  blasting  and  dredging  through  the  rocky  ledge  a  channel 
130  feet  wide  and  14  feet  deep^  and  marking  it  by  two  gniding-cril>s, 
one  on  each  side  of  the  channel,  and  the  removal  of  a  number  of 
bowlders. 

The  amount  expended  to  the  close  of  the  fiscal  year  ending  June  30, 
1890,  was  $94,513.67,  and  has  resulted  in  carrying  out  the  above  project, 
the  work  having  been  completed  in  1879  and  meeting  the  present  de- 
mands of  commerce. 

No  appropriation  is  aske<l  for  this  harbor,  as  the  funds  available  will 
probably  be  sufficient  to  keep  the  work  in  good  order  for  several  years 
longer. 

isly  1, 18S9,  amount  available..-. |2,486.33 

July  1,1890,  balance  available..... 2,486.33 

(See  Appendix  H  H  7.) 

8.  Harbor  at  Marquette,  Michigan, — Originally  this  harbor  afforded 
DO  protection  to  vessels  from  the  easterly  or  northeasterly  storms,  and 
in  1866  a  project  was  approved  for  the  construction  of  a  breakwater 
composed  of  cribs  filled  with  rock,  and  projecting  from  the  shore  into 
the  bay  a  distance  of  2,000  feet.  This  pier  was  finished  practically  as 
projected  in  1876. 

Since  its  commencement  extensive  repairs  have  been  made  to  the 
superstructure,  and  last  fall  a  severe  storm  seriously  damaged  this 
part    It  wan  repaired  at  a  cost  of  $5,062.74. 

As  the  timber  composing  the  superstructure  has  been  in  place  far 
longer  than  supposed  probable,  it  is  essential  that  it  be  rei)1aced  by 
nH>re  durable  material.  A  project  for  a  concrete  superstructure  was 
approved  in  February,  1890.    Its  estimated  cost  is  $149,454.36. 

In  the  river  and  harbor  bill  of  August  11, 1883,  provision  was  made 
for  the  extension  of  the  breakwater.  The  estimated  cost  of  the  1,000 
f^t  of  proposed  extension  is  $121,000.  Last  summer  work  upon  the 
first  180  feet  of  this  extension  was  commenced,  but  owing  to  the  vio- 
fence  of  storms  towards  the  end  of  the  season,  before  the  work  was 
finished,  a  greater  portion  of  the  crib  substructure  was  ruined.  There 
was  floisbe^  but  60  feet  of  crib*  work  aud  180  feet  of  riprap  foundat\ou. 


'1^^, 
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The  amouDt  expeaded  dariog  the  fiscal  year  ending  June  30,  1 
was  $6,138.22. 
The  total  cost  of  the  work  to  dat«  is  (347,579.62. 

July  1,  1889,  amount  available |12,7 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  ontetanding  July  1,  1889 - $5,968.^2 

July  1,  1890,  outstanding  liabilities 150.00 

6,i: 

July  1,  1890,  balance  available 6,61 

Amount  appropriated  by  act  of  September  19,  1890 40, 0( 

Amount  available  for  fiscal  year  ending  June  30, 1891 46, 6i 


{Amount  (estimated)  required  for  completion  of  existing  and  proposed 
project 230, 4{ 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  H  H  8.) 

9.  Harbor  of  Refuge  at  Orand  Marais^  Michigan, — Originally  the 
trance  to  this  harbor  was  obstructed  by  a  bar,  having  but  about  6 
depth  of  water  upon  it. 

The  project  for  its  improvement,  adopted  in  1881,  has  for  its  obje 
deep  and  safe  channel  into  the  harbor,  making  it  a  harbor  ^f  ref 
This  object  is  to  be  attained  by  building  parallel  piers,  projecting 
the  lake,  and  dredging  ont  a  channel  between  them,  connecting  the  i 
water  of  the  lake  with  that  of  the  harbor. 

The  proposed  length  of  each  pier  was  ]  ,800  feet.    The  west  pier 
now  reached  a  length  of  1,456.58  feet,  and  the  east  pier  853  feet. 

A  channel  150  feet  wide  and  17  feet  deep  was  dredged  out  between 
piers,  but  as  the  sand  was  the  height  of  the  superstructure,  it  was 
expected  to  remain  open.  No  accession  of  sand  has  taken  place 
though  the  deep  channel  has  shoaled  until  it  has  but  from  7  to  9 
depth.  This  is  better  than  was  anticipated,  and  indicates  that  fur 
dredging  may  be  proceeded  with  safely. 

The  aniount  expended  during  the  present  fiscal  year  was  $3,15( 
and  during  this  period  75,392.7  cubic  yards  of  material  have  been 
moved  from  the  channel,  656  feet  of  superstructure  has  been  adde 
the  west  pier,  and  553  feet  to  the  east  pier. 

The  total  amount  expended  nnder  approved  project  to  June  30, 1 
was  $179,571.78. 

July  1, 1889, amount  available $4,S 

July  1, 1890,  amount  expeuded  during  fiscal  year,  exclusive  of 

liabilitiesoutstanding  July  1.1889. |3,102.05 

July  1,1890, outstanding  liaijilities « i...  48.70 

3,11 

July  1, 1890,  balance  available • ....      1,6: 

Amount  appropriated  by  act  of  September  19,1890 22, 3S 

Amount  available  for  fiscal  year  ending  June  30, 1891 84,  Oi 


1 


Amount  (estimated)  required  for  completion  of  existing  project 246, 4( 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  H  H  9.) 

10.  Establishment  and  maintenance  of  harbor  lines  in  Port€ige  L 
Michigan. — Pursuant  to  the  authority  granted  by  Congress,  by  ac 
August  5, 1886,  harbor  lines  were  established  at  Portage  Lake,  Mi 
g&n. 
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Some  of  the  stamp-mills  continued  to  deposit  their  refuse  in  the  lake 
after  tlie  harbor  lines  were  established. 

Preparatory  to  commencing  proceedings  against  the  mill-owners,  the 
United  States  District  Attorney  for  the  western  district  of  Michigan 
a8ked  to  be  supplied  with  certain  assistance  and  information,  and  ac- 
cordingly a  re  examination  of  Portage  Lake  was  made  in  November, 
1889,  and  the  results  supplied  to  the  (Jnited  States  District  Attorney  in 
December,  1889. 

(See  Appendix  H  H  12.) 

KAMINATIONS  AND  SURYETS  FOR  IMPROVEMENT,  TO  OOMPLT  WITH 
BEqniBEMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
eoglDeer  that  the  following  localities  are  worthy  of  improvement,  and 
the  pnbiic  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major 
QoinD  was  charged  with  and  completed  their  survey,  the  results  ot 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty-first  Congress,  first  session. 

1.  Minnesota  Pointy  at  Superior^  at  the  west  end  of  Lake  Superior y  Wis- 
wntin,  to  ascertain  whaty  if  anything,  should  be  done  to  preserve  the  same 
frm  the  inro€uls  of  the  lake  and  for  the  protection  of  the  harbor. — Printed 
u  House  Ex.  Doc.  51.    (See  also  Appendix  H  H  10.) 

2.  Duluth,  Minnesota. — Printed  as  House  Ex.  Doc.  217.  (See  also 
Appendix  H  fl  11.) 

nCPROVEMENT  OF  HABBOBS  OF  THE  WEST  SHOBB  OF  LAKE  MICHI- 
GAN NOBTH  OF  WAUKEGAN,  ILLINOIS — IMPBOVEMENT  OF  FOX  AND 
WISCONSIN  BIVEBS. 

Officer  in  charge^  Maj.  C.  E.  L.  B.  Davis,  Corps  of  Engineers,  with 
Lient  G.  D.  Fitch,  Corps  of  Engineers,  under  his  imm^iate  orders 
QQtil  November  5, 1889,  and  with  Lieut.  H.  E.  Waterman,  Corps  of  En- 
gineers, under  his  immediate  orders  since  October  10,  1889 ;  Division 
Eogineer,  Co).  O.  M.  Poe,  Corps  of  Engineers. 

1.  Manistique  Harbor,  Michigan.-^The  natural  channel  of  entrance  to 
the  mouth  of  the  Manistique  liiver  was  7  feet  deep.  By  private  enter- 
prise 3,000  feet  of  slab-piers  had  been  built  at  the  mouth  of  the  river 
^d  a  channel  dredged  to  10  feet  before  any  appropriation  had  been 
made  by  the  Government. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in  1880, 
and  consisted  in  dredging  between  the  piers  built  by  the  Chicago  Lum- 
bering Company,  increasing  the  depth  of  the  channel  to  12  feet  for  a 
width  of  150  feet. 

By  the  acts  of  1880  and  1881  the  sum  of  $6,000  was  appropriated  for 
^  harbor  in  order  to  dredge  a  channel  between  the  private  piers  of 
^e  above-mentioned  dimensions.  Dredging  was  done  to  the  amount 
oHljso  cubic  yards  at  a  cost  of  $2,989.21,  and  work  was  then  sus- 
pended in  consequence  of  the  refusal  of  the  company  controlling  the 
bftrbor  to  rectify  their  pier-lines  when  rebuilding  the  same. 

Dorng  the  fiscal  year  ending  June  30,  1890,  $256.03  was  expended 
in  'jQrveying  the  harbor. 

No  work  has  been  done  since  work  was  suspended  in  1881. 
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July  1,  l'^89,  amount  available $3, 1 

July  1,  1890,  amount  exjpended  during  fiscal  year,  exclusive  of  liabilities 
ontstiiuding  July  1,  1889 2: 

July  1,  1890,  balance  available j .- 2,8 

(See  Appendix  III.) 

2.  Cedar  River  Harbor^  ilfic^i^an.— Previous  to    improvement 
mouth  of  Cedar  River  was  175  feet  wide  and  8  to  10  feet  deep  wi 
3- foot  l^ar  in  front. 

Improvements  had  been  made  by  private  parties  prior  to  the  < 
raencement  of  Government  work. 

The  project  of  improvement  was  adopted  in  1883,  with  aroodifica 
iu  the  direction  of  the  piers  in  1884,  the  object  being  to  aiford  an 
trance  channel  of  navigable  width  and  14  feet  in  depth. 

Up  to  J  une  30,  1889,  there  had  been  expended  $27,664.98,  resul 
in  the  construction  of  two  pile-piers  754  and  301  feet  long  respectii 
in  contiuuation  of  the  slab  docks  built  by  private  enterprise,  ai 
channel  that  in  October,  1885,  was  50  feet  wide  and  13  feet  deep 
100  feet  wide  for  a  depth  of  11  feet. 

During  the  fiscal  year  ending  June  30,  1890,  $46.95  have  been 
pended  in  sounding  and  contingent  expenses,  but  no  work  of  impr 
ment  has  been  carried  on  since  the  close  of  the  season  of  1885. 

Soundings  taken  in  May  of  the  present  year  show  a  channel  o\ 
12,  and  13  feet,  with  corresponding  widths  of  60, 40,  and  20  feet,  do 
less  due  to  dredging  by  private  parties.    . 

July  1,  1889,  amount  available $2,3 

July  1,  1890,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1,1889 ^ 

July  1,  1890,  balance  available 2,2 

Amount  (estimated)  roqaired  for  completion  of  existing  project 108,0* 

Submitted  in  compliance  with  requirements  of  sections  2  oi  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  2.) 

3.  Menomonee  Harbor^  Michigan  and  Wisoomin. — Previous  to  the 
provement  of  this  harbor  the  depth  of  water  at  the  mouth  of  the 
nomonee  Kiver  was  about  4  feet,  and  the  river  was  na>'igable  for  b 
of  that  draught  for  some  2  miles  above  its  mouth. 

The  project  for  the  improvement  of  the  harbor  was  adopted  in 
and  modified  in  1874,  the  object  being  to  afford  a  channel  of  entrant 
navigable  width  and  not  less  than  14  feet  depth. 

The  amount  expended  up  to  June  30, 1889,  was  $200,933.26,  re 
ingin  the  construction  of  two  piers,  400  feet  apart,  the  north  pier  3 
feet  long  and  the  south  pier  2,710  feet,  with  a  dredged  channel  beti 
14  feet  deep  and  270  feet  wide,  this  channel  extending  across  a  bar  a1 
360  feet  beyond  the  south  pier. 

During  the  fiscal  year  ending  June  30, 1890,  (5,990.01  has  beet 
pended  in  repairs  to  the  north  pier  and  to  the  dredging  plant,  in 
cases  by  purchase  of  material  and  hired  labor. 

July  1,  1889,  amount  available $11,0 

July  1,  1890,  amount  expended  during  fi«c^  l^^^y  exclusive  of  liabilities 
outstanding  July  I,  1889 5.9 

July  1, 1890,  balance  available 5,0 

Amount  appropriated  by  act  of  September  19,  1890 54, 0 

Amount  available  for  ^scal  year  endi  ug  Jnne  30,  1891 59, 0 

(See  Appendix  113.) 
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4.  Oe^nto  Harbor^  Wisconsin. — In  its  nataral  conditiou  the  ohjAonel  at 
the  entrance  to  the  Oconto  Biver  was  obstaracted  by  a  bar  with  leas  than 
2  feet  of  water  over  it.  Previous  to  1881,  when  the  first  appropriation 
was  made  for  its  improvement,  the  citizens,  by  the  constraction  of  a 
ma\\  amoaot  of  slab-pier  and  by  dredging,  had  increased  the  depth  to 
^  feet. 

The  project  of  improvement,  adopted  in  1882,  proposes  to  secnre  an 
8-foot  channel  from  Ori^n  Bay  to  the  city  of  Oconto,  a  distance  of  2 
miles,  by  dredging  and  constructing  piers,  at  an  estimated  cost  of 
$150,000. 

The  total  amount  expended  up  to  June  30,  1889,  was  $51,992.17,  re- 
salting  in  the  building  of  two  piers,  the  north  pier  1,603  feet  and  the 
south  pier  2,151  feet  In  length,  the  latter  being  the  full  length  contem- 
plated by  the  approved  project,  and  in  the  removal  of  207,041  cubic 
yards  of  material.  Owing  to  the  narrowness  of  the  dredged  channel 
and  the  soft  character  of  the  material  the  spring  freshets  have  a  tend- 
eDcy  to  obliterate  the  dredging  of  the  previous  year. 

Duriog  the  fiscal  year  ending  June  30, 1890,  $12,253.45  have  been 
expended  in  dredging  and  in  repairs  to  the  dredging  plant.  At  the 
close  of  the  year  there  was  a  depth  of  10  feet  at  the  entrance  and  a 
cbaiiDel  of  8  feet  up  to  Spies'  Slough,  a  distance  of  about  7,700  feet, 
with  widths  varying  from  50  to  100  feet 

Jnly  1,1889,  atnooDt  available $15,966.33 

Jttly  1. 1890,  amoant  expended  daring  fiscal  year,  exolnsive-  of  liabilities 
ooUtaoding  July  1, 18d9 12,253. 4t> 

July  1,  lb90,  balance  available 3,732.88 

( AmoDDt  (estimated)  required  for  completion  of  existing  project 82, 000. 00 

<  Submitted  in  oompltanoe  with  requirements  of  sections  2  of  river  and 
(    hsrbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  4.) 

5.  Pensaukee  Harbor ,  Wisconsin, — The  original  depth  of  water  at  the 
math  of  the  Pensankee  Biver  was  2  feet,  increased  by  private  enter- 
prise to  from  7  to  9  feet  for  a  width  of  30  feet. 

The  project  of  improvement  for  this  harbor  was  adopted  in  18H3,  and 
consisted  of  the  constmction  ot  a  single  slab-pier  2,500  feet  long,  in 
ooQtJDoation  of  the  pier  bnilt  by  private  enterprise,  and  dredging  a 
chaonel  10  feet  deep  and  100  feet  wide  on  the  south  side  of  the  pier. 

The  total  amount  expended  np  to  June  30,  1889,  was  (10,939.08, 
i^SQlting  in  the  constmction  of  1,300  feet  of  the  proposed  extension  of 
the  pier  and  the  dredging  of  5,698  cubic  yards  of  material,  making  a 
channel  25  feet  wide  and  10  feet  deep.  No  work  has  been  done  on  this 
barbor  since  the  season  of  1885. 

Baring  the  fiscal  year  ending  Jnue  30,  1890,  $258.66  has  been  ex- 
pcndeti  in  making  a  survey  and  examination  of  the  Government  pier. 

There  being  at  present  no  commercial  or  navigation  interests  to  be 
beneflted  by  improving  the  harbor,  and  the  harbor  itself  not  being 
iiceded  as  a  harbor  of  refuge,  further  operations  have  been  suspended. 

^«}y  1, 1«89,  amount  available $4,059.92 

^^^y  i,  1890,  amonnt  expended  daring  flBcal  year,  exclnsive  of  liabilities 
ofltrtanding  Jnly  1,  1889 '. 258.66 

•'^'y  1, 1890,  balance  available 3,801.26 

J^oant  (estimated  )  required  for  completion  of  existing  project 35, 000. 00 
Bobmitted  to  compliance  with  reqnirements  of  sections  2  of  river  and 
lurbor  acta  of  1866  and  1867. 

(See  Appendix  J  i^.; 
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6.  €hreen  Bay  Harbor y  Wisconsin, — ^Before  the  improvement  of  t 
harbor  was  began  the  channel  between  the  mouth  of  the  *Fox  Bi^ 
and  the  deep  water  in  Oreen  Bay  was  circuitous  and  narrow,  with  I 
6  feet  of  water  at  its  shoalest  point. 

The  project  of  improvement  was  adopted  in. 1866,  and  subseqoen 
modified,  so  as  to  provide  increased  depth,  in  1872  and  1874,  the  obji 
being  to  provide  a  dredged  channel  200  feet  wide,  14  feet  deep,  an< 
miles  long,  in  place  of  the  natural  channel,  with  a  revetted  cut  acn 
Grassy  Island. 

There  was  expended  up  to  the  close  of  the  fiscal  year  ending  Jo 
30, 1889,  $277,523.47,  resulting  in  a  dredged  channel  10,600  feet  lot 
200  feet  wide,  and  14  feet  deep,  except  where  occasional  shoals  reduc 
the  depth  to  13  feet,  and  in  the  construction  of  1,325  linear  feet  of  p 
and  timber  revetment  of  the  sides  of  the  cut  through  Grassy  Island, 

During  the  fiscal  year  ending  June  30«  1890,  $2,801.76  has  been  i 
pended  in  restoring,  as  far  as  available  funds  would  permit,  the  chs 
nel,  which  had  shoaled,  to  its  intended  width  and  depth.  This  wc 
was  going  on  at  the  close  of  the  fiscal  year. 

July  1,  188J),  amount  avaiiable $10,057 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1,  1889 2,801 

July  1, 1800,  balance  available 7,255 

Amount  appropriated  by  act  of  September  19, 1890 10,000 

Amount  available  for  fiscal  year  ending  June  30, 1891..... 17,255 
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Amount  (estimated)  required  for  completion  of  existing  project 10, 000 

Submitted  iu  complianoo  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  116.) 

7.  Harbor  of  Refuge  at  entrance  of  Sturgeon  Bay  Oanalj  Wisconsin, 
Before  the  constrnction  of  this  harbor  was  undertaken  the  Lake  Mic 
gau  entrance  to  the  Stargeon  Bay  and  Lake  Michigan  Ship  Canal  w 
entirely  nnprotected  from  storms  ranging  from  northeast  to  south wei 

The  project  of  constructing  a  harbor  of  refuge  at  this  point  w 
adopted  in  1873,  and  modified  in  1879  and  1880.  The  modified  proje 
as  carried  out,  consists  of  two  piers,  each  r,344  feet  long,  850  feet  apa 
at  the  shore-line,  protecting  the  lake  entrance  of  the  caual,  and  co 
verging  so  as  to  make  the  harbor  entrance  335  feet  wide,  inclosing  \ 
area  of  about  10  acres  with  a  dopth  of  at  least  16  feet 

The  total  expenditure  at  this  harbor  up  to  June  30,  18S9,  w 
$161,428.58,  resulting  in  the  entire  completion  of  the  piers  as  project! 
and  in  the  dredging  of  132,344  cubic  yards  of  material,  giving  a  chaui 
nearly  16  feet  deep  at  the  entrance  and  14  feet  or  more  thence  to  t 
cauul,  making  a  depth  of  14  feet  over  the  greater  part  of  the  shelter 
area. 

During  the  fiscal  year  ending  June  30, 1890,  (3,474.76  has  been  a 
pended  in  repairs  of  shore  ends  of  both  piers  and  in  dredging,  7,4 
cubic  yards  of  material  having  been  removed. 

July  I,  1889,  amount  available |3,566 

July  1|  lb90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities   - 
outstanding  July  1,  1889 3,474 

July  1,  1890,  balance  available 91 

Amonn t  appropriated  by  act  of  September  19,  1890 3, 000 

Amount  available  for  fiscal  year  ending  Juno  30, 1891 -•.-      3,091 

(See  Appendix  1 1  ?•) 
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8b  Aktiapee  Harbor^  Wisconsin. — Previoas  to  the  improvement  of  this 
harbor  the  depth  of  water  at  the  moath  of  the  Ahnapee  River  was  only 
aboQt  two  feet. 

The  project  of  improvement,  adopted  in  1875,  and  modified  in  1884, 
proTided  for  the  formation  of  a  small  artificial  harbor,  connected  with 
the  lake  by  a  channel  100  feet  wide  and  12  feet  deep^  formed  by  the  con- 
struetion  of  two  piers  extending  to  the  18-foot  contour,  with  a  200-foot 
entrance  between  the  pier-heads. 

The  total  amoant  expended  up  to  Jane  30, 1889,  was  $154,189.94,  re- 
salting  in  the  construction  of  two  piers,  the  north  one  1,102  feet  long, 
and  the  south  one  1,125  feet,  and  in  the  removal  of  25,731  cubic  yards 
of  rock,  and  102,308  cubic  yards  of  sand. 

During  the  fiscal  year  ending  June  30, 1890,  $4,582.26  has  been  ex- 
pended in  extending  the  north  pier  50  feet,  in  excavating  4,147  cubic 
jards  of  rock  and  5,330  cubic  yards  of  sand,  all  the  work  being  done  by 
hired  labor  and  open  purchase  of  material.  The  channel  between  the 
piers  was  dredged  to  12  feet  with  a  width  of  60  feet  and  about  one-third 
of  the  area  of  rock  excavation  has  12  feet  of  water  over  it,  with  9  feet 
o?er  the  remaining  two-thirds. 

Julj  1, 1889,  amoant  ayaliable $5.206. 73 

July  1, 1890,  aiuonot  expended  daring  fiscal  year,  exolasiTe  of  liabiUties 
oatotoodiug  July  1,1889 4,103.43 

JqIj  1,1890,  balance  available 1,163.30 

Amount  appropriated  by  act  of  September  19, 1890 6,000.00 

AiDoant  available  for  fiscal  year  ending  Jnne  30,  1891 7, 163.  'SO 

JAmoQDt  (estimated)  required  for  oompletion  of  exifltiog  project 9, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  118.) 

9.  Kewaunee  Harbor^  Wiseonsin, — The  natural  entrance  to  this  har- 
bor was  through  the  Kewaunee  Birer.  The  river  mouth  was  not  more 
than  20  feet  wide,  with  a  depth  of  about  2  feet  at  itsshoalest  point,  and 
Wii8  olistrueted  by  submerged  bowlders. 

Tbe  project  of  improvement  was  adopted  in  1881.  Its  design  was  to 
cot  a  channel  14  feet  deep  through  a  neck  of  land  between  the  river 
aud  the  lake  at  a  point  about  2,000  feet  south  of  the  river  mouth,  and 
to  continue  this  channel  to  deep  water  in  the  lake  by  the  construction 
of  two  parallel  piers  200  feet  apart,  extending  from  each  side  of  the  cut 
lakeward  to  the  18*foot  contour. 

The  total  amount  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1889,  was  (46,297.59,  in  addition  to  which  the 
local  harbor  commissioners  had  expended  $8,042.72.  At  that  time  1,000 
feet  of  the  north  pier  and  775  feet  of  the  south  pier  had  been  constructed 
And  a  channel  60  feet  wide  and  12  feet  deep  had  been  dredged,  133,291 
CQbic  yards  of  material  having  been  removed  by  the  Gtovemment 
dredges. 

Doriog  the  fiscal  year  ending  June  30, 1890,  $8,479.78  have  been  ex- 
panded, resulting  in  the  extension  of  the  south  pier  300  feet. 

^•^Jy  1, 1889,  amount  available $668.01 

''^y  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
Otttetanding  July  1,  1889 i 479.78 

f'»Jy  1, 1890,  balance  available 188.23 

Attoant  appropriated  by  act  of  September  19,  1890 '. 20,000.00 

AiQoaQt  available  for  fiscal  year  ending  Jane  30,  1891 ^  VtSA.^iia 


r 


/ 


//»- 


252         REPORT   OP    THE   CHIEF   OP    ENGINEE?wS,  U    S.  ARMY. 

5  Amount  (estimated)  required  for  completion  of  existing  project $117,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'    harbor  acts  of  lb66  and  1867. 

(See  Appeudix  1 1  9.) 

10.  Two  Rivers  Harbor^  Wisconsin, — Previous  to  the  improvement  of 
thJM  harbor  the  natiiral  channel  was  obstructed  by  a  bar  covered  by  but 
2  or  3  feet  of  water. 

The  project  of  improvement  adopted  in  1870  provided  for  the  forma- 
tion of  a  cbaiinel  of  navigable  width  and  not  less  than  12  feet  deep,  ta 
be  accomplished  by  the  constructiOQ  of  two  piers  extending  from  the 
mouth  of  Two  Ilivers  lakeward  to  the  18-foot  contour  in  Lake  Michigan 
and  «lredging  a  channel  between  them. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1889,  was  $199,260.63,  resulting  in  the  construction  of  two  parallel 
piers,  as^  follows :  A  north  pier  1,810  feet  long,  the  inner  1,060  feet  of 
which  consists  of  pile  pier,  and  the  outer  750  feet  of  crib-pier;  a  south 
pier  1,710  feet  long,  960  feet  of  which  is  pile-pier,  and  the  outer  7501eet 
crib-pier;  the  crib  sections  of  the  two  piers  begin  at  points  opposite 
each  other  and  are  230  feet  apart ;  the  pile  sections  are  270  feet  apart ; 
253,372  cubic  yards  of  material  have  been  removed  by  dredging. 

During  the  fiscal  year  ending  June  30,  1890,  there  has  been  expended 
$687.96  in  refilling  and  riprapping  the  north  and  south  piers  in  places. 

July  1,1889,  amount  available $1,239.37 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 687.96 

July  1, 1890,  balance  available 551.41 

Amount  appropriated  by  act  of  September  19, 1 890 3, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,1891 3.551.41 
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Amount  (estimated)  required  for  completion  of  existing  project 62, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Ap}>endix  1 1 10.) 

11.  Manitowoc'HarborjWisconsin. — Previous  to  the  improvement  of 
this  harbor  but  3  feet  of  water  existed  at  the  shoalest  point  over  the 
bar  at  the  mouth  of  the  Manitowoc  River. 

The  original  project  adopted  in  1852  provided  for  the  construction  of 
two  parallel  piers,  220  feet  apart,  extending  from  the  month  of  the  river 
to  the  12-foot  contour  in  Lake  Michigan.  In  1881  this  was  modified  so 
as  to  secure  a  deeper  channel  by  extending  the  piers  to  a  depth  of  18^ 
feet  and  dredging  to  not  less  than  14  feet. 

The  total  amount  expended  up  to  June  30, 1889,  was  $298,89^.89,  re- 
sulting in  the  Hsonstruction  of  two  piers,  the  north  one  1,970  and  the 
south  one  1,900  feet  long,  228  feet  apart  at  the  shoreline  and  250  feet 
at  the  outer  ends,  and  iu  the  removal  of  184,997  cubic  yards  of  material 
by  dredging. 

During  the  fiscal  year  ending  June  30, 1890,  but  (213.50  have  been 
expended  in  surveying  the  harbor,  care  and  superintendence,  no  work 
of  improvement  having  been  doue  during  the  year. 

July  1,  1889,  amouut  available $973.11 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  Habilitiea 
outstanding  July  1,  1889 213.50 

July  1,  1890,  balance  available 759.61 

Amount  appropriated  by  act  of  September  19,  1890 8, 000. 00 

Ajaouat  urail&ble  for  fiscal  year  ending  June  30,  1891 8,759.61 
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SAmoant  (eeUinate^)  reqaired  for  completioa  of  existing  project |362. 54 
Snbmittod  in  compliauce  with  reqnircments  of  sections  2  of  river  and 
harbor  acts  of  ]»66  and  1667. 

(See  Appendix  I  1 11.) 

12.  SMfoygan  Harbor^  WMcofmn.— Previoas  to  the  improvement  of 
tbi8  harbor  the  nataral  channel  had  a  depth  not  exceeding  4  feet  on  the 
bar  at  tbe  entrance  of  the  river. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1852  and  had  for  its  object  the  formation  of  a  12-foot  channel  entrance 
to  tbe  mouth  of  the  Sheboygan  Kiver.  This  was  modified  in  1873  so  as 
to  secure  a  deeper  channel  by  further  pier  extension  and  dredging. 
Both  projects  were  completed  within  their  estimated  cost  and  a  channel 
was  formed  100  feet  wide  with  a  depth  of  15  to  16  feet  between  the  piers. 
This  was  further  modified  in  1881,  the  present  project  having  for  its  ob- 
ject to  deepen  the  channel  still  farther  by  extending  the  piers  to  the 
20  foot  contour  in  the  lake  and  dredging  to  a  depth  of  18  feet  between 
their  outer  ends,  the  depth  decreasing  to  14  feet  at  the  shoreline. 

The  total  expenditures  up  to  June  30, 1880,  amounted  to  $289,770.86, 
resoUiug  in  the  construction  of  a  north  and  a  south  pier,  2,04'4  and 
2,200  feet  long,  respectively,  and  the  removal  by  dredging  of  207,193 
coble  yards  of  material.  There  was  then  a  navigable  channel  14  feet 
deep. 

BoriDg  tbe  fiscal  year  ending  June  30, 1890,  $12,386.90  have  been  ex- 
peoded,  $10,254.54  of  which  was  by  contract  work  for  the  extension  of 
the  south  pier  200  feet  and  $2,132.42  by  hired  labor  and  purchase  of 
material  in  open  market  for  repairing  150  feet  of  the  south  pier  above 
the  water  surface. 

Jnly  1, 1889,  amount  available $2,617.85 

•^Qly  1,  liSO,  amoant  expended  dnriiig  fiscal  year,  exclnsive  of  liabilitiea 
oukrtanding  July  1,1889 1,386.96 

Jnly  1,1H90, balance  availabW 1,230.89 

AiDoout  appropriated  by  act  of  September  19, 1890 15,000.00 

Amoant  available  for  fiscal  year  ending  Jnne  30, 1891 16, 230. 89 

iAinoQot  (estimated)  reqnired  for  completion  of  existing  project 67, 000. 00 
Snbnitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 

(See  Appendix  1 1 12.) 

13.  Fort  Washington  Harbor ^  WisoonHn. — The  natural  channel  at  the 
inoath  of  the  Sauk  Biver  was  narrow,  and  at  the  shoalest  point  had  a 
depth  of  but  1  foot. 

,  The  original  project  for  tbe  improvement  of  this  harbor  was  adopted 
in  1869  and  f irovided  for  two  parallel  piers  extending  to  10  feet  of  water 
in  Lake  Michigan  and  the  excavation  of  an  interior  basin.  This  plan 
v^mo<lifie<l  in  1870  and  again  in  1876,  and  now  provides  for  the  exca- 
vation of  two  interior  basins  with  a  combined  area  of  5|  acres,  with  a 
<^^ptl]  of  12  feet,  and  a  channel  of  the  same  depth  connecting  the  basins 
^»th  the  lake. 

The  total  expenditure  up  to  June  30,  1889,  was  $169,161.64,  and  re- 
sulted in  the  construction  of  a  north  and  south  pier  respectively  920 
^<i  1,226  feet  long,  with  400  feet  of  revetment  along  the  north  bank  of 
tbe  river,  extending  to  the  inner  end  of  the  south  pier ;  in  the  formation 
^(  twoiotenof  cpredged  basins  of  2^  and  3  s^sres,  respectively,  with  ^u 
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average  depth  of  about  9  feet  m  the  north  and  8  feet  in  the  west  basin.  ^ 
and  in  making  a  navigable  channel  between  the  piers  of  11  feet. 

During  the  fiscal  year  ending  June  30,  1890,  $3^7.41  have  been  ex- 
pended in  dredging  and  in  minor  repairs  to  the  north  pier,  with  a  r^>- 
snlting  improvement  in  the  width  and  depth  of  channel  and  depths  c^  f 
basins. 


July  1,  1889,  amount  available $5,346. 

July  1,  1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 3,307. -^^1 

July  1,  1890,  balance  available 2,038. 

Amount  appropriated  by  act  of  September  19,  1890 3, 000. 


\ 


Amount  available  for  fiscal  year  ending  June  30, 1891 5, 038. 

Amount  (estimated)  required  for  completion  of  existing  project 4, 000.  OO 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 13.) 

14/  Harbor  of  Refuge  at  Milwaukee  Bay^  Wiaooimn. — ^The  project  for 
the  work  was  approved  in  1881,  and  contemplated  the  formation  of  an 
artificial  harbor  by  inclosing  a  portion  of  Lake  Michigan  forming  Mil- 
waukee Bay  within  an  onter  breakwater  of  crib- work  upon  a  stone 
foundation.  This  harbor  will  furnish  417  acres  of  safe  mooring-ground 
beyond  the  18-foot  contour,  and  about  twice  this  area  beyond  the  12-foot 
contour. 

The  actual  length  of  the  breakwater  when  completed  will  be  7,250 
feet. 

Work  began  in  1881,  and  up  to  June  30, 1889,  there  had  been  ex- 
pended $360,812.22,  resulting  in  the  completion  of  3,550  feet  of  sub- 
structure and  3,100  feet  of  superstructure,  leaving  3,700  feet  of  the 
former  and  4,150  feet  of  the  latter  to  complete  the  work. 

During  the  fiscal  year  ending  June  30, 1890,^34,089.50  was  expended, 
resulting  in  an  extension  of  200  feet  of  substructure  and  225  feet  of 
superstructure,  leaving  3,500  feet  of  substructure  and  3,925  feet  of 
superstructure  to  complete  the  breakwater.    . 

The  harbor  is  now  used  to  a  considerable  extent  as  a  shelter  from 
northeast  storms  and  its  value  will  rapidly  increase  as  the  breakwater 
is  extended. 

July  1,  I8d9,  amount  available 16,333.24 

July  1,  1889,  amount  reported  as  covered  by  existing  contracts,  too  large 
by 7.273.05 

13, 506. 29 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstaudiug  July  1,  1889 4,207.44 

July  1,  1890,  balance  available 9,298.85 

Amount  appropriated  by  act  of  September  19«  1890 80.000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 89,298.85 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 338,000.00 

Submitteid  incompliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  14.) 

15.  Milwaukee  Harbor^  WiecoiMin, — The  original  depth  of  water  at  the 
month  of  the  Milwankee  Biver  was  not  more  than  3^  feet. 
The  original  project  was  adopted  in  1852,  and  was  directed  to  secur- 


s 
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ingl2  feet  of  water  at  the  entrance  to  the  river,  and  to  protecting  the 
chaonel  by  parallel  piers*  In  1868  this  was  modified  so  as  to  secure  a 
chaoDcl  18  feet  deep,  by  extending  the  piers  600  feet  and  dredging.  The 
project  has  been  completed,  and  conseqnently  the  only  expenditures 
now  demanded  are  for  the  maintenance  of  the  piers  by  timely  repairs 
aDd  of  the  depth  of  the  channel  by  dredging. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1889,  there  had  been 
expended  on  this  harbor  $204,103.87,  in  addition  to  $321,355.66  expended 
by  the  city  of  Milwaukee,  resulting  in  the  completion  of  the  modified 
project  of  1868. 

DuriDg  the  fiscal  year  ending  June  30, 1890,  $10,840.08  has  been  ex- 
pended, $6,100  of  which  was  under  a  special  act  of  Congress  of  March  17, 
INO,  for  removing  sand-bars  formed  at  the  entrance  of  the  harbor. 

This  money  was  expended  in  repairs  to  400  feet  of  the  superstructure 
of  the  south  pier,  and  under  the  special  act  in  obtaining  a  channel  19 
feet  deep. 

Jalyl,  1889,  amount  available $1,396.34 

Aimmot  appropriated  by  act  of  March  17, 1890,  for  removing  obetrnotions, 
Hirborat  Milwaukee,  Wis 6,100.00 


7, 426. 34 
Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ootetinding  July  1, 1889 6,684.21 

Jnlj  1, 1890,  balance  available 742.13 

AfflOQut  appropriated  by  act  of  September  19,  1890 6,000.00 

AmoQut  available  for  fiscal  year  ending  June  30, 1891 6,742.13 

JAmoDiit  (estimated)  required  for  completion  of  existing  project 14, 000.  OO 
Sobmitted  in  compliance  with  reqairements  of  sections  2  of  river  and 
hsrbor  acta  of  1866  and  1867. 

(See  Appendix  1 1  15.) 

1^.  Ra^ne  Harbor^  Wiaconein. — ^The  entrance  to  this  harbor  origi- 
oally  varied  in  depth  from  absolute  closure  after  storms  to  abont  6  feet. 

The  original  project  was  adopted  in  1842  or  1843  and  contemplated  a 
chaDuel  12  foot  deep.  In  1866  the  project  was  modified  to  providing  a 
channel  15  feet  deep. 

There  has  been  expended  on  this  harbor  up  to  June  30,  1889, 
t238,706.55,  resulting  in  the  construction  of  a  north  and  south  pier 
1,460  and  1,070  feet  long  respectively,  and  a  dredged  channel  16  feet 
deep. 

Daring  the  fiscal  year  ending  June  30.  1890,  $3,056.36  has  been  ex- 
pended in  restoring  the  channel,  which  had  shoaled  to  13^  feet,  to  a 
width  of  50  feet  and  a  depth  of  1 G  feet,  9,627  cubic  yards  of  material 
haviDg  been  removed  by  dredging. 

The  constant  shoaling  at  the  entrance  to  this  harbor  shows  that  the 
piers  will  have  to  be  extended  several  hundred  feet  in  order  to  main- 
tain the  intended  depth.  Some  500  feet  of  the  superstructure  of  the 
pionj  Bhould  be  rebuilt. 

Jnly  1. 1889,  amount  available $3,599.95 

■^oly  li  1890,  amount  expended  daring  fiscal  year,  exclosiye  of  liabilitiee 
ontBtonding  Jnly  1, 1889 3,056.36 

Wy  1, 1890,  balance  available 543.69 

Amount  appropriated  by  act  of  September  19,  1690 17,500.00 

AqoodI  available  for  fiscal  year  ending  Jane  30, 1891 1>^,  04*^.  ^^ 


Lf. 
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i  AmouD t  (estimated)  required  for  oompletioa  of  exiutiDg  project |64, 500. 00 

<  Sabmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 16.) 

17.  Kenosha  Harbor j  Wisoofmn.^-The  original  depth  of  water  at  tiie 
mouth  of  Pike  Greek  varied  from  absolute  closure  to  3  feet. 

The  origiual  plau  of  improvemeut  was  adopted  in  1852  and  was 
directed  to  securing  a  channel  12  feet  deep  by  constructing  parallel 
piers  and  dredging  between  them.  This  plan  was  modilied  in  1866  so  as 
to  secure  15  feet  of  water  by  extending  the  piers  and  dredginof  deeper. 

There  was  expended  upon  this  harbor  up  to  June  30«  1889,  $226,596.71, 
resulting  in  the  construction  of  two^  piers,  north  and  south,  1,600  and 
800  feet  in  length  respectively,  150  feet  apart,  with  a  channel  of  varying 
depth.  In  1875  and  1876  the  channel  was  dredged  to  15  feet,  bnt  the 
subsequent  appropriations  have  not  been  sufficient  to  maintafn  this 
depth,  so  that  the  periodical  dredging  has  only  provided  an  available 
channel  of  about  12  feet. 

During  the  fiscal  year  ending  June  30,  1890,  $1,421.63  have  been 
expended  in  dredging  a  channel  150  feet  wide  and  15  feet  deep  across 
the  bar  which  had  formed  across  the  harbor  entrance  with  but  9.8  feet 
on  its  shoalest  part. 

Jnly  1,  1889,  amoant available f2,866.86 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 1,421.63 

July  1, 1890,  balance  available 1,4:35.23 

Amount  appropriated  by  act  of  September  19,  1890 17,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 18, 935. 23 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 64. 500. 00 

Submitted  in  compliance  with  requirements  of  seclaons  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1  17.) 

18.  Waukegan  Harbor ^  Illinois. — Previous  to  improvement  there  was  no 
navigable  channel  or  natural  harbor  at  this  place,  the  adopted  project 
contemplating  the  construction  of  an  artificial  haroor. 

A  project  was  adopted  in  1852  which  provided  for  the  construction  of 
a  breakwater  parallel  to  the  shore  in  20  feet  of  water.  One  crib  was 
placed  in  position  but  was  carried  away  by  a  storm^  and  the  work  was 
then  abandoned.  In  1872  another  project  was  submitted  for  a  bre^- 
water  in  24  feet  of  water.    No  action  was  taken  on  this. 

The  present  project  was  adoi)ted  in  1880,  and  provides  for  the  con- 
struction of  an  exterior  basin  of  sufficient  capacity  for  local  trade  by 
inclosing  a  portion  of  Lake  Michigan  with  pile-piers,  the  entrance-chan- 
nel between  the  piers  and  the  inclosed  area  to  be  dredged  to  12  feet. 

There  has  been  expended  on  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1880  $100,765.37,  resulting  in  the  construction  of 
2,285  feet  of  pile-pier  and  the  removal  of  17,805  cubic  yards  of  material. 

'During  the  fiscal  year  ending  June  30, 1890,  $10,151.01  has  been  ex- 
pended in  dredging  by  contract  63,069  cubic  yards  of  material  and  in 
the  purchase  of  about  60  cords  of  stone  for  riprapping  the  outer  end  of 
the  south  pier.  At  the  present  time  there  is  more  than  10  feet  of  water 
over  the  dredged  area,  though  a  bar  has  formed  inside  of  the  piers  with 
but  7.2  feet  of  water  over  it. 

The  prolongation  of  the  fore  shore  will  necessitate  an  extension  of 
^hepiers^ 
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Jnly  1,1889,  amoant  ayailable |7, 157. 76 

July  1, 1890,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
oatetonding  July  1, 1899 3,074.05 

^  ■ 

Joly  f,  1890,  balance  available 4,083.62 

Amoant  appropriated  by  act  of  September  19,  1890 35,000.00 

Aniooot  available  for  fiscal  year  ending  Jnne30, 1891 39,063. 62 

AmoQDt  (estimated)  reqn ired  for  completion  of  existing  project 86, 000. 00 

8alnnitted  in  compliance  with  requirements  of  sections  2  of  river  and 
hsrbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 18.) 

19.  Pox  and  Wisconsin  Rivera^  Wisconsin, — ^The  works  for  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers  were  purchased  by  the  United 
States  from  the  Oreen  Bay  and  Mississippi  Canal  Company  in  1872. 
With  the  exception  of  one  stone  lock  they  were  all  temporary  strnct- 
ares  and  were  in  bad  condition.  There  was  no  low-water  navigation  on 
the  Upper  Fox,  and  on  the  Lower  Fox  navigation  was  uncertain. 

The  adopted  project  for  the  improvement  of  the  Fox  River  contem- 
plated the  replacing  of  the  temporary  structures  with  permanent  works, 
the  construction  of  five  additional  stone  locks  on  the  upper  river,  and 
widening  and  deepening  the  channels  throughout  the  river  and  canals 
to  6  feet  depth  and  100  feet  width. 

The  method  adopted  for  the  Wisconsin  Biver  was  to  contract  the 
efaannel-way  by  stone  and  brush  wing-dams  in  order  to  give  increased 
depth  by  concentration  and  scour. 

The  estimate  for  both  rivers,  made  in  1874  and  1876,  was  $3,745,663. 

The  general  project  of  the  improvement  of  the  Fox  and  Wisconsin 
rivers  was  referred  to  the  Board  of  Engineers,  who,  after  systematic 
observations  of  the  effect  of  the  dams  on  the  improved  section  of  the 
Wisconsin  Biver,  submitted  a  report,  contained  in  House  Ex.  Doc.  No. 
65,  Forty-ninth  Congress,  second  session,  recommending  that  no  fur- 
ther work  be  done  on  wing-dams  in  the  Wisconsin  Biver  with  a  view 
to  improving  its  navigation. 

The  original  project,  therefore,  as  far  as  it  relates  to  the  Wisconsin 
Biver,  has  been  abandoned,  and  the  work  confined  to  the  Fox  Biver 
under  the  modified  project  of  a  Board  of  Engineers  submitted  Septem- 
ber 17, 1884,  published  in  the  Annual  Beport  of  the  Chief  of  Engineers 
for  1885,  approved  by  the  Secretary  of  War  December  10, 1885,  as  fur- 
ther modified  by  authority  of  the  Chief  of  Engineers  May  14,  1886. 

The  modified  project  applies  only  to  the  Fox  Biver  and  its  needs,  and 
provides  for  the  renovation  of  eleven  old  locks  and  the  deepening  and 
widening  of  the  channel  of  the  Fox  Biver  from  Montello  to  Green  Bay 
to  6  feet  depth  and  100  feet  width,  and  that  from  Portage  to  Montello 
4  feet  of  water  at  low  water  be  maintained,  the  estimate  for  which  was 

ieo2,ooo. 

The  amount  expended  on  the  Fox  and  Wisconsin  Bivers  from  1867 
^P  to  the  close  of  the  fiscal  year  ending  June  30, 1889,  including  out- 
standing liabilities  and  $145,000  paid  to  the  Green  Bay  and  Mississippi 
Canal  Company  for  works  of  improvement  under  act  of  June  10,  1872, 
^ae  12,754,873.13. 

The  result  of  this  expenditure  was : 

fti  the  Fox  Biver. — ^The  construction  of  14  new  locks  of  stone ;  13 
^8, 4  of  which  are  temporary ;  12  cut-offs ;  10  miles  of  canals  dredged 
^i  deepened.    Over  2,000,000  cubic  yards  of  material  were  dredged 
BUG  90 ^17 
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from  the  Upper  Fox,  and  all  temporary  stractares  repaired  and  main- 
tained  in  working  order.  Navigation  had  thus  been  rendered  oontin- 
uons  throughout  the  season  of  1889  from  Portage  to  Green  Bay«  there 
being  at  ordinary  stage  of  water  2^  feet  on  the  Upper  Fox  and  5^  feet 
on  the  Lower  Fox,  except  at  the  entrance  of  Lake  Winnebago,  where 
there  was  only  4}  feet. 

Under  the  modified  project  there  remained  to  be  done  2,800,000  cubic 
yards  of  dredging  and  rock  excavation,  mainly  on  the  Upper  Fox,  and 
a  dam  at  Appleton  with  slnice-ways. 

On  the  Wiscafhsin  River. — One  hundred  and  eight  thousand  ifive  hun- 
dred and  twelve  linear  feet  o£  wing-dams  had  been  constructed  over  a 
distance  of  50  miles,  of  which  a  section  9.2  miles  in  length  below  Port- 
age  had  been  completed.  The  result  was  an  increased  depth  of  navi- 
gation wherever  the  works  had  been  applied.  On  account  of  the  shift- 
ing nature  of  the  sand-bars  there  was  never  any  regular  navigation  on 
the  river. 

During  the  fiscal  year  ending  June  30, 1890,  $42,704.59  has  been  ex- 
pended, and  the  following  work  done: 

A  levee  2.8  milesf  in  length  was  built  at  Portage,  Wisconsin,  to  pre- 
vent the  overflow  of  the  Wisconsin  River  into  the  Upper  Fpx  Biver. 

This  levee  is  6  feet  wide  on  top  with  side  slopes  of  one  on  one  and  a 
half,  the  top  being  2  feet  above  the  high-water  level  of  1881. 

The  lower  dam  at  Appleton,  Wis.,  425  feet  long  with  five  20-foot 
sluices,  was  completed. 

Repairs  to  dredging  plant  were  made  and  dredging  done  at  Menasha 
Canal  and  the  south  outlet  of  Lake  Winnebago. 

July  1,  1889,  amonnt  available ^ $58,259.35 

July  1,  1890,  amount  expended  during  fiscal  year,  exolasive  of 

liabilitiesoutfltandingJnly  1,1889 $42,703.34 

July  1,  1890,  outstanding  I  iabilitiee 174.46 

42,8n.80 

July  1,  1890,  balance  available 15,381.55 

Amount  appropriated  by  act  of  September  19,  1890 100,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 115. 381, 55 

.  ■' 

Amount  (estimated)  required  for  completion  of  existing  project 346,<000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  1 1 19.) 

20.  Oper<Uing  and  care  of  locks  and  dams  on  the  Fox  Biver ^  Wisconsin. — 
Under  the  continuous  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation,  it  is  proposed  to  maintain  existing  nav- 
igation by  timely  repairs  to  old  locks  until  they  are  replaced  by  new, 
and  to  continue  repairs  of  works  that  have  already  been  completed  and 
used,  injured  by  floods  or  otherwise. 

The  amount  expended  under  the  indefioite  appropriation  provided  by 
section  4  of  the  river  and  harbor  act  of  July  5, 1884,  up  to  the  end  of 
the  fiscal  year  ending  June  30, 1889,  was  $231,905.44. 

During  the  fiscal  year  ending  June  30,  1890,  $76,874.27  has  been 
expended,  the  detailed  statement  appended  to  the  report  of  the  local 
engineer  officer  showing  the  items  of  expenditure. 

(See  Appendix  1 1  20.) 
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BXAMINiTIONS  AND  SURVEYS  FOR  IMPROVEMENT,  TO  COMPLY  WITH 
BBQUIBEMBNTS  OF  RIVER  AND   HARBOR  ACT  OF  AUGUST  11,  1888, 

« 

It  appearing  from  tlie  preliroiD«'iry  exatnination  made  by  the  local 
engioeer  that  the  following  localities  are  worthy  of  improvement,  and 
the  public  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Major 
Davis  was  charged  with  and  completed  their  sarvey  the  resnlte  of 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty-first  Congress,  first  sesssion. 

1.  Harbor  at  mouth  of  Fond  du  Lac  Riverj  in  Lake  Winnebi^o^  Wis- 
otwi)i.^Printed  as  Honse  Ex.  Doc.  24.    (See  also  Appendix  1 1  21.) 

2.  Menonumee  Harbor j  from  the  tcaters  of  Oreen  Bay  to  N,  Luding- 
ion  and  Company^ s  milly  Wisconsin^  for  a  channel  16  feet  deep  and  200 
feet  wide. — Printed  as  Honse  Ex.  Doc.  34.    (See  also  Appendix  1 1 22.) 

mPBOVBMENT  OF  THE  HARBORS  OF  CHICAGO  AND  OALUHET,  ILLI- 
jrOIS— IMPROVEMENT  OF  ILLINOIS  AND  CALUMET  RIVERS — LOCA- 
TION OF  THE  ILLINOIS  AND  MISSISSIPPI  CANAL— OPERATING  IlND 
CARE  OF  LA  GRANGE  LOCK  ON  THE  ILLINOIS  RIVER. 

Officer  in  charge,  Capt.  W.  L.  Marshall,  Corps  of  Engineers ;  Division 
Engineer,  Ool.  O.  M.  Poe,  Corps  of  Engineers. 

1.  Chicago  Harbor ^  Illinois. — The  present  project  was  adopted  in  1870 
and  modified  in  1878. 

The  project  consists  in : 

(1)  The  formation  of  an  onter  harbor  or  basin,  by  inclosing  a  portion 
of  L^ke  Michigan  just  south  of  a^nd  adjoining  the  entrance  to  Chicago 
Kiver,  for  the  purpose  of  increasing  the  hartor  facilities  of  the  port  of 
Chicago. 

(2)  The  constrnction  of  an  exterior  breakwater  in  deep  water  north  of 
the  entrance  to  Chicago  Biver  and  about  1  mile  distant,  to  shelter  the 
approach,  to  the  river  and  outer  harbor  entrances,  and  to  form  a  harbor 
of  refuge  at  the  southern  end  of  Lake  Michigan.  There  has  been  ex- 
pended upon  this  project  since  1870,  $1,594,887.90,  which  expenditure 
has  resulted : 

In  the  completion  of  the  outer  harbor,  except  267,000  cubic  yards  of 

dredging,  to  attain  16  feet  in  depth  throughout  the  required  basin. 
In  the  completion  of  the  exterior  breakwater,  5,413  feet  in  length  ; 

and  in  keeping  dredged  to  a  depth  of  16  feet  the  entrance  to  Chicago 

Biver. 
During  the  fiscal  year  the  work  consisted  in : 
(a)  Exterior  breakwater. — In  the  completion  and  placing  by  contract 

eleven  cribs,  or  748  linear  feet  of  substructure,  and  the  completion  of 
snperstructure  over  1,156  linear  feet  of  substructure,  408  feet  of  which 
^s»  over  cribs  sunk  during  the  previous  fiscal  year,  completing  the 
^ork. 

(^)  Outer  bcLsin. — The  gap  produced  in  the  southerly  breakwater  by 
^  storm  of  December  4, 1885,  was  repaired  by  placing  five  cribs,  each 
IWfeet  in  length,  and  completing  the  superstructure  over  them.  Four 
^theae  cribs  were  partially  built  during  the  previous  fiscal  year. 

(c)  During  the  season  of  1889  a  light-ship  was  maintained  off  the 
^theastern  extremity  of  the  exterior  breakwater  to  mark  that  struct- 
^^  Since  its  completion  it  has  been  turned  over  to  the  Light-house 
^blishment  for  lighting. 
The  whole  of  the  superstructone  over  the  easterly  breakwater  oi  tite 
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outer  basin,  and  over  the  outer  section  of  the  north  pier  at  the  en- 
trance to  the  Chicaijo  Eiver  is  now  in  a  very  rotten  and  unsafe  condi- 
tion, and  requires  renewal. 

The  outer  basin  has  never  fulfilled  the  purposes  of  its  construction  on 
account  of  the  litigation  that  has  existed  for  many  years  as  to  the  ripa- 
rian ownership  along  the  lake  front,  and  the  dredging  in  that  area  may 
well  be  postponed  until  the  lake  front  is  in  demand  for  harbor  and  dock 
purposes,  when  the  material  will  be  valuable  for  filling  docks. 

July  1,  1889,  amount  available |65,19'2.12 

July  1,  1890,  amount  expended  during  tiscal  vear,  exclusive  of 

liabilities  outstanding  July  1,  1889 1 §47,474.95 

Amount  reserved  for  expenses  Office  Chief  of  Engineers 152. 00 

47,626.95 

July  1,  1890,  balance  available 17,565.17 

Amoun t  appropriated  by  act  of  September  19,  1890 100, 000. 00 

Amount  available  for  fiscal  year  ending  Jane  30,  1891 117, 565. 17 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 72, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  1.) 

2.  Calumet  Harbor j  Illinois, — This  improvement  is  to  furnish  a  safe 
and  practicable  entrance  to  Calumet  River  and  the  port  of  South  Chi- 
cago by  ])araHel  piers  300  feet  apart,  extending  from  shore  to  deep 
water  in  the  lake  and  by  dredging  between  thein  to  16  feet  in  depth  at 
low  water. 

The  work  commenced  in  1870,  and  at  the  close  of  the  fiscal  year  1890 
t;here  had  been  expended  $408,205.76,  as  the  result  of  which  3,640 
'  linear  feet  of  the  North  fier  and  2,020  linear  feet  of  the  South  Pier 
have  been  completed  and  384,346  cubic  yards  of  material  dredged,  giv- 
ing a  channel  16  feet  in  depth  instead  of  7  feet,  as  originally  existed. 

During  the  past  fiscal  year  (1890)  no  work  of  improvement  has  been 
done.  The  office  building  of  the  harbor  improvement  was  repaired  and 
painted  and  the  work  cared  for  aad  watched. 

The  channel  has  deteriorated  until  the  16-foot  channel  is  too  narrow 
to  be  practicabh^  and  dredging  is  required  to  restore  it  to  a  sufficient 
width  and  depth. 

The  superstructure  on  portions  of  the  North  and  South  pier  for  1,694 
feet  is  rotten  and  absolutely  worthless.  A  further  extent  of  super- 
structure of  about  770  feet  of  these  piers  is  in  bad  condition.  The 
1,694  feet  should  be  immediately  renewed. 

The  south  pier  should  be  extended  800  linear  feet  to  prevent  siands 
drifting  into  the  channel,  and  there'  is  a  demand  to  accommodate 
heavily' laden  boats  that  the  channel  be  dredged  to  18  feet  in  depth. 

Jnly  1, 1889,  amount  available $5,006.79 

July  1,  1890,  amount  expended  during  fiscal  year,  esclnsive  of 

ifabilities  ontstanding  July  1, 1H69 812. 55 

Amount  reserved  for  expenses  Office  Chief  of  Engineers 12. 00 

824.65 

July  1,  1890,  balance  available 4,18:2.24 

Amount  appropriated  by  act  of  September  19,  1890 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 24, 182. 24 

L  Amount  (estimated )  required  for  maintenance 47, 000. 00 

\  Submitted  in  compliance  with  requirements  of  sections  2  of  riyer  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  J  J  2.) 
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3.  lUifms  River,  niifuns, — The  present  project  contemplates  the  ex- 
tension of  the  work  heretofore  done  by  the  State  of  Illinois  from  the 
moutb  of  Copperas  Creek  to  the  Mississippi  River,  a  distance  of  about 
135  miles,  which  project  inclndes  the  building  of  two  locks  350  feet 
long  between  mitre-sills,  76  feet  width  of  lock  chamber,  with  7  feet  of 
water  over  the  mitre  sills  at  low  water  level  of  1879,  and  dredging  the 
~  channel  where  necessary  to  obtain  7  feet  depth  at  low  water  in  the  pools 
thus  created. 

The  sites  selected  for  the  two  locks  are,  one  at  Kampsville,  31  miles 
above  the  mouth  of  the  Illinois  -,  the  other  at  La  Grange,  79  miles 
above  the  mouth  of  the  river.  % 

The  altimate  object  of  the  improvement  is  the  construction  of  a  ship- 
canal  from  the  southern  end  of  Lake  Michigan  to  the  Mississippi  Biver, 
of  sufficient  capacity  to  accommodate  large-sized  Mississippi  steam- 
boat, and  for  military  and  naval  purposes. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  project  by  the  construction  of  two  locks  of  the  dimensions  above 
stated;  one  at  Henry  and  one  at  Copperas  Creek,  respectively,  com- 
pleting, except  dredging,  that  part  of  the  improvement  between  La 
Salle,  111.,  and  the  mouth  of  Copperas  Creek. 

The  La  Grange  lock  and  dam  are  practically  completed,  and  the  lock 
open  for  navigation.    The  foundation  of  the  Kampsville  lock  is  com- 
pleted, and  nearly  all  of  the  stone  required  for  its  construction  has 
been  purchased  under  contract,  and  is  now  piled  at  the  site,  ready  for 
laying  it  in  the  w^all.    A  small  amount  of  work  is  yet  to  be  done  on  the 
La  Grange  dam,  and  grading  and  cleaning  up  around  the  lock.    The 
Kampsville  lock  and  dam  are  also  to  be  completed,  and  dredging  done 
amounting  to  more  than  2,000,000  cubic  yards  to  complete  the  project. 
Id  executing  this  work  the  United  States  has  expended  up  to  June 
30, 1890,  including  $25,000  expended  for  surveys  under  the  last  river 
and  harbor  bill,  and  exclusive  of  $62,359.80  expended  upon  the  foun> 
dation  of  the  Copperas  Creek  Lock — afterwards  completed  by  the  State 
of  Illinois— the  sum  of  $917,190.30.    An  additional  amount  of  $747,747 
f  was  expended  by  the  Htate  of  Illinois  on  Henry  and  Copperas  Creek 
locks. 

During  the  fiscal  year  ending  June  30, 1890,  the  following  work  was 
done: 

(a)  La  Grange  Lock. — The  coffer-dam  was  pumped  out,  and  the  lock 
cleaned ;  the  lock  valve-gearing  strengthened ;  the  gates  calked  and 
painted ;  maneuvering  platforms  and  gear  placed ;  the  coffer-dam  re- 
moved and  the  lock  opened  to  navigation.    Guide-piles  were  driven  at 
bead  of  lock,  and  a  protection  levee  1,200  feet  in  length  completed  above 
tbe  lock,  and  50,329  cubic  yards  of  dredging  done  in  connection  with 
the  completion  of  the  lock  and  dam.    There  remains  to  be  done,  addi- 
tional filling  behind  the  land-wall  of  the  lock ;  pile  revetments  of  banks 
^bove  and  below  the  lock,  and  an  overhauling  of  the  filling  and  empty- 
^H  arrangements  of  the  lock,  which  are  not  satisfactory. 

(h)La  Grange  Dam. — The  dam  at  La  Grange  Lock  was  begun  August 
^\  1889,  and  completed  sufficiently  to  allow  the  lock  to  be  opened  to 
^^avigation  October  21, 1889.  A  rise  in  the  river  November  1, 1889, 
stopped  work  on  the  dam  and  prevented  its  completion.  There  re- 
Diaina  to  be  done,  170  linear  feet  of  coping  plank  to  be  spiked  to  the 
s^ing  top  of  the  dam,  and  some  additional  stone  filling  in  this  section  ; 
also  about  340  linear  feet  of  apron  to  be  built. 

(c)  Kampsville  Lock. — The  delivery  of  cut  stone  and  backing  for  tbvft 
lock  ^continued  under  contract  until  ail  stone  contracted  for  ^a^  d^- 
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livered.  All  of  the  backing  stoue,  and  all  of  the  cat  stone  for  the  lock 
except  part  of  the  coping  course,  and  the  facing  stone  for  cburses  M 
to  2S,  inclusive,  has  been  delivered,  as  well  as  all  the  stone  required  for 
the  abatment  of  the  dam. 

The  plant  has  been  repaired  and  maintained  in  serviceable  condition, 
but  all  hulls  of  dredges,  boats,  and  barges  are  nearly  unserviceable  from 
age  and  decay. 

(d)  Survey  ofwater-vcay  between  Lake  Michigan  and  the  HUnais  Biver^ 
at  La  Salley  lilinois.-^DnTing  the  fiscal  year  the  field  and  ofBce  work 
relating  to  this  survey  ordered  by  Congress  in  the  river  and  harbor 
a<^  of  August  II,  1888,  was  continued  to  completion,  and.  a  report 
thereon,  with  maps  and  detailed  estimates  of  cost,  rendered  February 
28, 1890,  which  has  been  published  as  House  Ex.  Doc.  No.  264,  Fifty- 
first  Congress,  first  session. 

July  1, 1889,  amount  available ^ $73,541.:)2 

July  1, 1889,  amouut  covered  by  uucompleted  cou tracts 35, 369. 30 

108. 910. 62 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  ' 

liabilities  outstanding  July  1, 1889 $103, 698. 37 

Reservel  for  expenses  Office  Chief  of  Engineers 179.00 

103.877.37 


July  1,1890, balance  available...^ , 5,033.^^ 

Amount  appropriated  by  act  of  September  19, 1890 200, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 205, 0:i3. 25 


\ 


Amount  (estimated)  required  for  completion  ot  existing  project 212,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  aiyl 
(      harbor  act«  of  1»66  and  1867. 

(See  Appendix  J  J  3.) 

4.  Operating  and  care  of  La  Orange  Lock. — This  lock  has  been  tnaiu- 
tnined  and  operated  under  the  general  indefinite  appropriation  for 
'<  Operating  and  care  of  canals  and  other  works  of  navigation,"  con- 
tained in  the  river  and  harbor  act  of  July  5,  1884,  section  4.  The  ap- 
proaches to  the  lock  have  been  kept  dredged,  and  the  lock  maintained 
in  serviceable  condition.  Since  its  opening,  Oct.ober  21,  1889,  531 
lockages  have  been  made.  Eleven  thousand  five  hundred  and  forty- 
eight  cubic  yards  of  the  material  dredged  from  the  approaches  to  the 
lock  were  deposited  behind  the  land-wnll.  The  amount  expended  dur- 
ing the  fiscal  year  was  $7,176.96. 

(See  Appendix  J  J  4.) 

5.  Calumet  River,  Illinois  and  Indiana. — The  object  of  this  improve- 
ment, so  far  as  at  present  projected,  is  to  secure  a  channel  200  feet  in 
width,  and  16  feet  in  depth  below  low* water  plane  in  Lake  Michigan, 
from  the  mouth  of  the  Calumet  Elver  at  Calumet  Harbor,  Illinois,  to 
one-half  mile  east  of  Hammond,  Ind.,  with  a  view  to  increasing  the 
facilities  for  handling  the  growing  commerce  of  this  region,  and  also  to 
aid  in  providing  means  for  the  better  accommodation  ofmuchof  the 
commerce  of  Chicago  Eiver,  which  is  now  very  much  crowded.  The 
original  depth  of  navigation  in  this  river  varied  from  6  to  10  feet. 

The  various  acts  of  Congress,  and  the  limitations  made  by  law  upon 
the  expenditure  of  the  appropriation  thereby  made,  are  stated  in  the 
last  annual  report  Chief  of  Engineers. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  under 
two  contracts  with  the  lowest  responsible  bidders  for  dr^giug,  one 
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''between  the  moath  and  One  handred  and  eighth  street;  ^  the  other  for 
the  part  of  the  river  ''  between  the  forks  and  one-haJf  mile  east  of  Ham- 
mond, lod."  Under  these  contracts  daring  the  past  fiscal  year  work  has 
been  done  as  follows : 

(a)  Between  the  mouth  and  One  hundredth  and  eighth  street. — Three 
Imndredand  fifty-four  thousand  and  seventeen  cubic  yards  of  material 
have  been  removed,  which,  with  24,608  cubic  yards  dredged  but  not  paid 
for  last  year,  completed  the  dredging  to  the  full  width  of  200  feet;  to  the 
depth  of  16  feet  at  low  water  from  the  mouth  of  the  river  to  a  point  near 
theflistslip  of  the  South  Ohicago  Dock  Company,  about  If  mileii  above 
the  moath  of  the  river. 

This  work  has  dragged,  owing  to  the  difSculties  encountered  by  the 
contractors  in  perfecting  their  plant  and  disposing  of  the  dredged  ma- 
terial. 

(b)  Between  the  forke  and  one-half  mile  east  of  Hammond^  Indiana. — 
The  contractors  removed  30,303  cubic  yards  of  material,  completing 
their  contract,  which  r^ulted  in  obtaining  a  navigable  channel  10  feet 
in  depth  throughout  the  section.  This  channel,  however,  has  deterio- 
rated, owing  to  the  practice  of  slaughter-houses  of  dumping  their  refuse 
into  the  river. 

The  amount  expended  by  the  United  States  to  the  close  of  the  fiscal 
year  ending  June  30, 1890,  is  $78,304.42,  of  which  $52,610.67  has  been 
paid  for  work  between  the  mouth  and  One  hundredth  and  eighth 
street,  including  $5,000  for  legal  expenses  in  securing  the  releases  firom 
iand-owners  required  by  the  river  and  harbor  act  of  July  5, 1884,  and 
1^,693.75  for  work  between  the  forks  and  one-half  mile  east  of  Ham- 
mond, Ind. 

The  funds  now  on  hand  will  be  applied  to  continuing  work  under  the 
existing  contract,  and  to  forwarding  to  completion,  under  further  con- 
tracts, the  approved  project. 

Joly  1, 1889,  amoant available 16,398.88 

Jnly  1, 1889,  amonnt  oovered  by  oooompleted  oontraots • 97, 939. 44 

104, 383.  ^ 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  ezclosive  of 
liabUities  OQtstandinff  Jaly  1,  1889.... $52,532.04 

Reserved  for  expeneeB,  Office  Chief  of  Engineers 16. 00 

July  1,  1890,  amonnt  covered  by  uncompleted  contracts  ex- 
tended during  fiscal  year  ending  June  30,  1890 49,605.26 

102, 153. 30 

July  1, 1800,  balance  available - 2.230.02 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 52, 230. 02 

!  Amonnt  (estimated)  required  for  completion  of  existing  project 820, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
Wbor  acts  of  18G6  and  1867. 

(See  Appendix  J  J  5.) 

C.  Location  of  the  Illinois  and  Mississippi  Canal, — This  work  was  di- 
eted by  the  river  and  harbor  act  of  August  11, 1888,  which  changed 
the  name  of  the  proposed  canal  from  "  Bennepin  OanaP'  to  the  above* 

The  work  consisted  in  the  location  upon  maps  compiled  from  former 
surveys  along  the  "line  approved  by  the  Secretary  of  War"  of  a  canal 
^m  the  "  Illinois  Biver,  at  or  near  the  town  of  Hennepin,  to  t\ie  "MA^- 


2C4         REPORT   OF   THE   CHIEF   OF   ENOIXEERB,  U.  S.  AfilCT. 

sissippi  Kiver  at  or  above  the  month  of  Rock  ^ver,  together  with  a 
necessary  feeder  for  the  same,"  to  be  "  80  feet  wide  at  the  water  surface, 
and  to  have  a  depth  of  not  less  than  7  feet  of  water,  with  locks  170  feet 
long  and  30  feet  wide;"  also,  ^^ detailed  plans  and  estimates  for  the 
construction  of  said  canal  and  feeder." 

The  route  approved  by  the  Secretary  of  War  October  27, 1888,  is  the 
route  known  as  the  Bock  Island  Route,  and  the  locations,  plans,  and 
estimates  were  prepared  for  this  particular  route,  via  Penney's  Slough 
to  the  mouth  of  Rock  River. 

During  the  past  fiscal  year  work  was  carried  on  continuously  until 
June  21, 1890,  when  it  was  completed,  and  a  final  report  submitted, 
which  has  been  published  as  House  Ex.  Doc.  !No.  429,  Fifty-first  Con- 
gress, first  session. 

A  preliminary  report  was  also  submitted  March  27, 1890,  which  has 
been  published  as  House  Ex.  Doc.  No.  316,  Fifty-first  Oongress,  first 
session. 

The  work  done  during  the  "fiscal  year  embraced : 

(1)  Further  soundings,  or  rather  examinations  in  the  bed  of  Bock 
River  from  Penney's  Slough  to  Milan,  and  in  the  vicinity  of  the  head  of 
the  feeder  at  Dixon,  111.,  and  a  survey  of  Rock  River  at  its  mouth. 

(2)  The  completion  of  an  atlas,  comprising  77  sheets,  showing  the 
location  of  the  route  and  the  detailed  plans  and  estimates  for  the  various 
constructions  necessary  to  establish  th&  navigation  over  the  route 
selected,  together  with  one  title-page,  one  sheet  of  estimates,  and  one 
index  sheet. 

(3)  Tracing  and  blue-printing  the  sheets  of  this  atlas,  and  preparing 
and  rendering  the  preliminary  and  final  reports  of  the  work. 

The  force  has  been  paid  off  and  disbanded  with  exception  of  one 
draughtsman,  who  is  finishing  the  retained  tracings  of  the  maps  as  far 
as  the  balance  of  the  funds  available  will  allow. 

July  1, 1889,  amoant available $9,735.83 

July  1,  1890,  amoant  Expended  during  fiscal  year,  exclnsiye  of  liabilities 
outstanding  July  1, 1889 9,583.03 

July  1,1890,  balance  available 152.80 

(See  Appendix  J  J  6.) 

IMPBOVEMENT  OF  HABBOBS  ON  THE  EASTBBN  SHOBE  OF  LAKE  MIOH- 

IGAN. 

Officer  in  charge,  Maj.  William  Ludlow,  Corps  of  Engineers,  having 
under  his  immediate  orders  until  August  30, 1889,  Lieut.  J.  £.  Kuhn, 
Corps  of  Engineers ;  Division  Engineer,  Ool.  O.  M.  Poe,  Corps  of  En- 
gineers. 

Unusual  conditions  affecting  navigation  have  prevailed  on  Lake  Mich- 
igan during  the  past  year.  The  lake  has  been  lower  than  for  thirty  years 
previous,  and  the  high  winter  temperature  prevented  the  formation  of 
ice  and  left  the  surface  open  and  exposed  to  the  full  force  of  the  win- 
ter gales.  The  consequent  accumulations  of  shoals  and  bars  at  the 
harbor  entrances  have  been  unusually  heavy,  and  the  navigation  has 
been  much  interfered  with.  The  local  engineer  calls  attention  to  the 
need  of  an  adequate  dredging  plant  to  keep  the  harbors  in  navigable 
condition  and  reduce  the  cost  of  dredging  work,  which,  with  a  Govern- 
ment plant,  costs  about  half  the  contract  prices. 

1.  Charlevoix  Harbor  and  entrance  to  Pine  Lake^  Michigan. — Oiiginally 
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the  entrance  was  about  75  feet  in  width,  varying  in  depth  from  2  feet  to  6 
ftet  The  project  of  1868«  as  later  revised,  provides  for  a  12-foot  naviga- 
tioD  between  piers  100  (eet  to  150  feet  apart  from  Lake  Michigan  to 
Bound  Lake  and  thence  into  Pine  Lake' the  same  depth,  with  83  feet 
width  between  revetted  banks. 

The  total  expenditure  to  June  30,1889,  was  $80,809.74. 

The  piers  have  not  yet  received  their  fn)!  development,  and  the  acces- 
81008  of  sand  fh>m  time  to  time  reduce  the  navigable  depth,  so  that 
dredging,  as  at  nearly  all  the  harbors,  is  a  frequently  recurring  need. 
At  the  opening  of  navigation  in  the  spring  of  1890  the  depth  was  found 
to  be  80  little  as  8^  feet. 

The  expenditure  for  the  fiscal  year  1890  was  $10,954.35. 

The  three  cribs,  50  feet  by  20  feet  by  18^  feet,  for  which  contract  had 
been  made  in  February,  1889,  for  the  extension  of  the  south  pier  were 
completed  in  August,  1889,  adding  150  feet  to  its  length,  but  still  leaving 
100 feet  more  to  finish  it,  according  to  the  present  project.  The  north 
pier  has  its  full  length,  and  if  adequate  provision  is  made  for  the  prompt 
and  timely  service  of  a  dredge  the  12-foot  navigation  called  for  by  the 
projeet  can  probably  be  maintained. 

This  supposes,  however,  that  the  existing  works  shall,  by  repair  and 
modification  when  necessary,  be  kept  in  proper  condition  to  perform 
their  intended  service  and  protect  the  channel. 

Daring  the  year  minor  repairs  were  made  to  the  north  pier  and  the 
channels  were  dredged  between  June  29  and  July  16  to  a  depth  of  14 
feet,  removing  6,300  yards  of  sand. 

Jnly  1,1889.  amount  available $4,094.96 

July  1, 1889,  amount  available  to  apply  on  existi  tig  contracts 8, 595. 30 

Jnly  1, 1889,  total  available /    12,690.26 

h\j  1, 1890,  amount  expended  daring  fiooal  year,  exclusive  of  liabilities 
wtrtaoding  July  1, 1889 10,954.35 

July  1, 1890,  balance  available 1,735.91 

Amooot  appropriated  by  act  of  September  19,  1890 9.000.00 

AmooDt  available  for  fiscal  year  ending  Jane  30, 1891 10. 735. 91 

S  Amount  (estimated^  required  for  completion  of  existing  project 83, 500. 00 
Sabmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
hsrbor  acta  of  1866  and  1867. 

(Bee  Appendix  K  K  1.) 

2.  Frankfort  Harbor^  Michigan.—The  natural  channel  through  the 
^>eaoh  between  Lakes  Aux  Beos  Scies  and  Michigan  had  but  3  or  4  feet 
of  water,  and  the  project  of  1866,  as  later  amended,  provided  for  a  12- 
foot  navigation  between  piers  and  revetments  200  feet  apart. 

The  expenditure  to  June  30, 1889,  was  $247,932.32,  with  400  feet  of 
iH>nh  pier  and  100  feet  of  south  pier  still  to  build  and  some  of  the  older 
^ork  needing  repair. 

The  expenditure  for  the  fiscal  year  1890  was  $0,407.20. 

Under  the  contract  of  February,  1889,  two  cribs,  50  feet  by  24  feet  by 
22i feet,  were  built  on  the  south  pier  extending  it  100  feet,  the  work 
^ing  completed  in  July,  1889. 

At  the  opening  of  navigation  in  the  spring  of  1890,  a  survey  made  in 
April  showed  that  the  navigable  depth  was  reduced  to  9^  feet,  which 
^m  be  deepened  by  dredging. 

The  north  pier  needs  300  feet  and  the  south  pier  100  feet  to  complete 
them. 
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July  1, 1839,  amount  available ^ -. $1,924.    45 

July  1, 18S9,  amount  available  to  apply  on  existing  contracts  .••• 8,081.»  56 

July  1,1889, total  available... ,..     10,00&-   03 

July  1,1890,  amount  expended  durtug  fi8cal  year,  exclusive  of  liabilities 

outstanding  July  l,18oy 9,407-  20 

July  1,1890,  balance  available 598.  83 

Amount  appropriated  by  act  of  Si^ptember  19,  1890 10,000.  UO 

Amount  available  for  fiscal  year  ending  June  30, 1891 10,59d.  83 

Amount  (estimated)  required  for  completion  of  existing  project 10,50(i.  OO 

Submitted  in  compliance  with  requii*ements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  2.) 

3.  Harbor  of  refuge  at  Portage  Lalce,  Michigan. — Portage  Lake  is  ^ 
large  and  deep  expanse  of  water  lying  about  midway  between  Pvint^ 
Betsey  and  Big  Sable,  and'  separated  from  Lake  Michigan  by  a  narrow 
sand  beach  through  which  the  natural  outlet  was  little  more  than  d 
shallow  drain. 

The  project  of  1879  was  to  provide  a  harbor  of  refuge  for  the  security 
of  the  general  lake  commerce  by  the  construction  of  an  entrance  into 
Portage  Lake  100  feet  in  width  between  piers  with  a  navigable  depth 
of  18  feet 

To  June  30,  1889,  there  had  been  expended  on  this  project  $83,959.95 
in  seven  installments  in  eleven  years. 

The  expenditure  for  the  past  fiscal  year  was  $6,091.86,  almost  entirely 
for  dredging.  Between  May  and  October,  1889,  57,000  cubic  yards  were 
taken  out  to  depths  varying  from  6  to  12  feet,  but  by  December  1  the 
entrance*  was  found  to  be  rapidly  silting  up,  and  in  May,  1890,  the  12- 
foot  dredgisd  channel  had  shoaled  to  5^  and  7  feet. 

July  1,  1889,  amount  available ^,558.58 

July  1, 1889,  amount  available  to  apply  on  exiskia*;  contracts 4,981.47 

July  1,1889,  total  available a,  540. 05 

July  1, 1890,  amount  expended  durinn;  iiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 6,091.86 

July  1, 1890,  balance  available 2,448.19 

Amount  appropriated  by  act  of  September  19,  1890 8,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10,448.19 


1 


Amount  (estimated)  required  for  completiofi  of  existing  project  107,000.00 

Submitted  in  compliance  witb  requirements  of  sections  "^  of  river  and 
harbor  acts  of  Ig66  and  1807. 

(See  Appendix  K  K  3.) 

4.  Manistee  Harbor^  Michigan, — As  originally  improved  at  local  ex- 
pense by  the  building  of  rough  slab  piers,  the  channel  at  the  mouth  of 
the  Manistee  River,  which  is  the  outlet  for  Manistee  Lake,  had  7  or  8 
feet  of  water.  The  project  of  1867,  later  modified,  provided  for  an 
increase  to  12  feet. 

The  expenditure  to  July  1,  1889,  $231,837.45,  resulted  in  securing 
the  desired  depth  with  an  entrance  width  of  180  feet,  while  in  the  river 
above,  over  the  distance  of  1\  miles  to  the  city  of  Manistee,  the  depth 
was  limited  to  about  lOJ  feet.  The  development  of  the  local  commerce 
has  been  such  as  to  necessitate  enlarging  the  official  project  to  provide 
for  deepening  the  navigation  to  15  feet,  which  is  the  ruling  depth  of 
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lake  navigation,  and  extending  it  entirely  through  from  Lake  Michigan 
to  Lake  Manistee,  whence  and  to  which  the  shipments  are  made. 

This  enlargement  of  project  will  involve  the  extension  of  the  piers 
iQto  deeper  water  and  the  dredging  of  the  inner  chaujael,  for  which  the 
estimated  cost  is  $  1 15,0U0. 

The  expenditure  for  the  past  fiscal  year  was  911,630.41. 

Two  cribs,  60  feet  by  30  feet  by  22^  feet,  contracted  for  in  February, 
1889,  were  built  on  the  south  pier  by  October,  1S89,  and  minor  repairs 
were  made  to  the  north  pier. 

Joly  1,1889,  amouut  available |C,831.55 

July  1,  ltid9,  amouot  available  to  apply  ou  existiug  contracts 9, 33 1. 00 

Joly  1, 1^89,  total  available 16,102.55 

Jolyl,  1890,  amount  expended  daring  fiucal  year,  exclasive  of  liabilities 
ontstanding  July  1,  1889 11,030.41  , 

Jaly  1, 1890,  balance  available 1 4,532.14 

Amoont  appropriated  by  act  of  September  19,  *  1890 50, 000. 00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1891 54,5:^.  14 

!  Amount  (estimated)  required  for  completion  of  existing  project 75, 000. 00 
Snbtuitted  in  compliance  with  requirements  of  sections  2  of  river  and 
liarbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  4.) 

5.  Tjudingion  Harbor,  Michigan,— The  natural  outlet  from  Pere  Mar- 
qoette  Lake  into  Lake  Michigan  had  a  narrow  channel  of  varying  depth 
not  exceeding  7  feet. 

The  project  of  1867  was  to  furnish  a  12  foot  navigation  between  piers 
200  feet  apart.     In  1885  the  need  of  a  harbor  of  refuge  in  this^  portion  of 
the  lake,  and  the  failnre  of  adequate  appropriation  for  the  development  of 
the  Portage  Lake  Harbor,  which  had  been'designed  and  under  construc- 
tion for  that  purpose  since  1879,  suggested  the  enlargement  of  the  Lud- 
iogtoi^  Harbor  so  as  to  provide  an  entrance  of  400  feet  width  and  18  feet 
Davi<;able  depth  to  make  it  available  for  general  commerce  seeking  shel- 
ter daring  storms.    This  plan,  requiring  the  removal  of  the  present 
south  pier  and  its  entire  reconstruction  200  feet  south  of  its  present  po- 
sition, has  been  reconsidered  because  its  completion  would  involve  an 
expenditure  of  not  less  than  (325,000,  not  including  the  original  cost  of 
the  present  south  pier,  while  the  Portage  Lake  project,  having  other- 
wise several  points  of  advantage,  could  be  completed  for  $175,000,  and 
hecause  the  balance  of  appropriation  to  the  credit  of  Ludington  Harbor 
was  sufficient  to  finish  it  if  the  south  pier,  as  built,  was  retained  and 
extended.    Furthermore,  there  was  reason  to  suppose  that  the  increased 
width  of  entrance  at  Ludington  would  tend*  to  impair  existing  wharf 
and  harbor  facilities  by  admitting  the  sea  more  freely  and  that  thesub- 
fiequent  maintenance  of  the  greater  channel  dimensions  would  involve 
<iifficulty  and  expense. 

^utracts  have  therefore  been  made  providing  for  the  completion  of 
^e  harbor  piers  during  the  ensuing  season  prior  to  December,  1890. 

The  expenditure  to  July  1,  1889,  was  $241,491.57,  the  north  pier  then 
^Hcking:  500  feet  and  the  south  pier  700  feet  of  length,  in  addition  to 
^hich  the  older  work  was  in  need  of  repairs. 
The  expenditure  for  the  past  fiscal  year  was  $44,244.04. 
Under  the  contract  of  February,  1889,  ten  cribs  were  added  to  the 
^orth  pier  by  November  19, 1889,  and  considerable  repairs  were  made 
^^th  piers,  more  particularly  with  the  object  of  stopping  the  percola- 
tion of  sand  through  them  into  the  channel. 
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The  entrance  was  dredged  In  the  fall  of  1889  and  again  after  the  op 
ing  of  navigation.  March  26, 1890,  a  supplementary  contract  was  ma 
to  provide  for  the  completion  of  the  soath  pier  according  to  the  lat 
revision  of  the  project.  Work  began  in  April,  and  by  July  1  ei, 
cribs  had  been  built. 

Jnly  1,  1889,  amount  available $55,  ITC 

July  1, 1889,  ampnnt  available  to  apply  on  existing  contracts 55, 76S 

Jaly  1,  1889,  total  available 110,94: 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabiUties  outstanding  July  1, 1889 ^4,112.64 

Jnly  1,  1890,  outstanding  liabilities 132. 00 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 &5«078. 96  <« 

■  99|  oSfci 

July  1,  1890  balance  available 11,618 

(See  Appendix  E  E  5.) 

6.  Penttoater  Harbor^  Michigan, — The  original  channel  between  Pe 
water  Lake  and  Lake  Michigan,  as  constructed  at  local  expense,  w 
slab  piers,  had  a  width  of  abont  75  feet  and  a  depth  of  4  feet. 

The  project  of  1866  proposed  increasing  the  width  to  150  feet  and  i 
navigation  to  12  feet. 

The  expenditure  to  July  1, 1889,  was  $214,129.88,  the  full  depth  bei 
frotn  time  to  time  reduced  by  accessions  of  sand  requiring  the  use  c 
dredge  to  remove  them. 

The  expenditure  for  the  past  year  was  $8,832.95.  Contract  was  mi 
in  Marcb,  1889,  for  the  construction  of  a  crib  50  feet  by  30  feet  by  - 
feet  on  the  south  pier,  and  completed  August,  1889. 

The  dredging  contract  of  April,  1889,  was  completed  in  August,  m: 
ing  a  continuous  12-foot  channel  between  the  lakes.  Sand  fences  W' 
built  on  both  sides,  and  in  May,  1890,  repairs  were  begun  to  the  soi 
revetment. 

In  April,  1890,  examination  showed  that  during  the  winter  the 
trance  had  shoaled  to  7  feet  and  provision  was  made  for  dredging  it 
13  and  14  feet.    This  work  is  now  in  progress. 

The  south  pier  lacks  200  feet  of  its  projected  length. 

July  1,  1889,  amount  available $2,49^ 

Jnly  1,  1889,  amount  available  to  apply  on  existing  contracts 9, 19^ 

July  1,  1889,  total  available 11,69< 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  18«9 |8, 496.54 

July  1,  1890,  outstanding  liabilities 32(5.41 

Julv  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  J  line  30,  1890 180.00 

9,00^ 

July  1,  1890,  balance  available 2,60 

Amount  appropriated  by  act  of  September  19,  1890 8,00 

Amount  available  for  fiscal  year  endingJuneSO,  1891 10,60 

(  Amount  (estimated)  required  for  completion  of  existing  project ,    29,00' 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and* 
{      harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  6.) 

7.  White  River  Harbor^  Michigan — The  natural  outlet  from  Wh 
Lake  into  Lake  Michigan  was  barely  navigable.  Local  interests  h 
sought  to  improve  it  by  slab  piers  and  obtained  5  feet  depth. 
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The  project  of  1866  sought  to  deepen  the  navigation  to  12  feet  between 
piers  200  feet  apart. 

The  expenditure  to  July  1,  1889  was  $249,449.62. 

The  piers  are  .not  yet  fully  developed,  and  the  constant  accessions  of 
sand  render  dredging  necessary  every  year. 

The  expenditure  for  the  past  fiscal  year  was  $3,036.95,  for  sand  fences, 
dredging,  and  repairs.  In  April,  1890,  the  entrance  was  fonnd  silted, 
sotbat  not  over  10  feet  could  be  carried  in  through  a  narrow  lead,  and 
in  June  one  of  the  Government  dredges  was  sent  there  to  open  it. 

The  north  pier  lacks  250  feet  of  its  proposed  extension  and  the  south 
pier  200  feet. 

July  1,1889,  amount  available $4,274.92 

>^olf  1, 1889,  amoont  available  to  apply  od  existing  oontracts 3, 826. 46 

%1,1»j9,  total  available 8,101.38 

^i);  1, 1890,  amonnt  expended  dnring  fiscal  year,  exolnsive  of 

liabilities  oQtstandiDg  July  1,1889 |2,60a30 

%1, 1890,  ontstanding  liabilities 428.66 

^^^y  \,  1890,  amonnt  covered  by  uncompleted  contracts  made 

(ioring  the  fiscal  year  ending  Jnne 30,  1890 300.00 

3, 336. 95 

' 

f%  1,1890^  balance  available 4,764.43 

^QioaDfe  appropriated  by  act  of  September  19, 1890 17,000.00 

^<Boaut  available  for  fiscal  year  ending  June  30,  1891 21, 764. 43 

V  Amoant  (estimated)  req nired  for  completion  of  existing  project 48, 225. 00 

i  Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  7.) 

8.  Muskegon  Harbor^  Michigan, — ^The  mouth  of  the  Muskegon  Biver, 
discharging  through  Muskegon  Lake  into  Lake  Michigan,  prior  to  1866 
*^»l  been  deepened  by  slab  piers  to  13  feet,  but  with  a  bar  in  front  with 
^«t  over  7  feet  The  official  project  was  to  widen  the  entrance  from  176 
to  300  feet  and  deepen  the  navigation  to  about  13  feet  by  the  extension 
^  piers  into  the  lake. 

The  amount  expended  to  July  1,  1889,  was  $236,545.80.  The  south 
Pier  was  not  completed,  but  13^  feet  could  be  carried  in.  A  gap  of  80 
^eet  exists  in  the  north  pier,  between  the  old  and  new  portions,  which 
**liould  be  closed. 

The  expenditure  for  the  past  year  was  $35,705.43.    The  five  cribs,  50 

^t«t  by  30  feet  by  24J  feet,  covered  by  the  contract  of  February,  1880, 

'Were  completed  in  September,  adding  250  feet  to  the  south  pier  and 

leaving  150  feet  yet  to  build,    liepairs  were  made  to  the  older  portions 

of  both  piers  in  1889  and  continued  during  the  present  season. 

In  April,  1890,  examination  showed  that  the  entrance  was  obstructed 
\>y  a  shoal  with  12  feet  upon  it,  anil  the  Government  dredge  was  sent 

^^  May  to  remove  it  to  a  depth  of  16  feet.    This,  as  well  as  the  repair 

^ork,  is  still  in  progress. 

^''Jyl,1889,  amount  available |15.8:J8.21 

**%  1, 1889,  amount  ibvailable  to  apply  ou  existing  contracts 26, 615. 99 

J"^jy  1, 1889,  total  available   42, 454.20 

^7 1)  1890,  amonnt  expended  dnring  fiscal  year,  exclusive  of 
UabilitiesonUtandingJulv  1,1889 ^34,244.90 

•"^'y 1, 1890,  outstanding  liabilities J 1,400.53 

35,705.43 

H  1, 1890,  balance  available 6,748.77 

"^ooDt  appropriated  by  act  of  September  19,  1890 50,000.00 

^^ntayailable  for  fiscal  year  ofidrngJane  30, 1891 a6,7Aft,TI 
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Amount  (osti mated)  roqnired  for  completion  of  existing  project $31,073. 

Submitted  in  compliance  with  reqairemonts  of  sections  2  or  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appeudix  K  K  8.) 


1 

9.  Grand  Haven  Earhor^  Michigan, — Grand  Haven,  in  addition  to  ii 
local  commerce,  has  a  special  importance  as  the  main  harbor  of  refa^ 
ou  the  east  coast  of  Lake  Michigan. 

The  large  volume  of  Grand  River,  which  naturally  maintains  a  cbao 
nel  of  favoniblc  capacity,  has  enabled  the  official  project  of  1866  U 
provide  for  an  entrance  width  of  400  feet  and  a  depth  of  18  feet  dimfto 
sions  which  render  the  harbor  suitable  to  the  shelter  of  shipping  io 
stormy  weather. 

The  expe^iditure  to  July  1, 1889,  was  $521,237.83.  The  harbor  works, 
though  of  considerable  extent,  are  still  far  from  completion,  and  the 
delay  in  advancing  them  to  deep  water  in  the  lake,  together  with  the 
accessions  of  sand  from  the  banks  and  dunes  inside  the  entrance,  hav( 
been  the  cause  of  occasional  difficulty  from  the  formation  of  a  bar  a 
the  mouth,  and  much  increased  the  ultimate  cost  of  construction  an< 
maintenance. 

The  expenditure  for  the  past  year  was  $25,616.08.  • 

Under  the  contract  of  February,  1889,  three  cribs  50  feet  by  30  feet  b 
26.J  feet  were  added  to  the  north  pier  by  September,  1889.  The  sout 
revetment  was  repaired,  sand  fences  built,  and  willow  cuttings  plante 
to  arrest  sand  drift. 

In  December,  1889,  owing  to  the  abnormal  low  level  of  the  lake  an 
the  open  winter,  the  outer  bar  had  risen  to  11  or  12  feet  depth  and  ei 
tended  northward  and  southward  so  as  to  cross  the  prolongation  of  th 
piers,  leaving  ohannels  of  16  to  19  feet  on  each  side.  Had  the  develoi 
ment  of  the  shoal  continued  the  danger  of  entering  would  have  becom 
too  serious  to  risk  in  boisterous  weather,  but  later  it  was  found,  as  tL 
lake  rose  somewhat  and  the  volume  of  the  river  strengthened,  that  tb 
bar  was  cur  down. 

For  the  completion  of  the  harbor  facilities,  which  are  of  both  loci 
and  general  importance,  the  piers  should  be  extended  for  a  distanc 
respectively  of  550  feet  and  650  feet,  the  north  shore  revetment  shon) 
be  prolonged  upward,  and  the  sand  movements  in  the  vicinity  of  tfa 
stream  be  controlled. 

July  1.  1889,  amount  available $8,481.5 

July  1,  1889,  amount  available  to  apply  on  existing  contracts i9,647.C 

July  1,  1889,  total  available 28,12a3 

.July  1,  1890,  amount  expended  dnrin^r  fiscal  year,  exclusive  . 

of  liabilities  outstanding  July  1,  1889 $25,473.68 

July  1,  1890,  outstanding  liabilities 142. 40 

25, 616.  C 

July  1,  1890,  balance  available 2,512." 

Amount  appropriated  by  act  of  September  19,  1890 75,  OOO. 

Amount  available  for  fiscal  year  ending  June  30. 1891 77,515i, 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 125^000 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  act«  of  1866  and  1867. 

(See  Appendix  K  K  9.) 
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10.  Blai^Jc  Lake  Harbor  Michigan. — In  1866,  when  the  United  States 
assnraed  charge  of  the  improvement,  the  outlet  iutoLake  Michigan  from 
Black  Lake  had  been  opened  bj'  the  local  interests  and  revetted  with 
brush-mattress  and  cribs,  with  the  result  of  securing  not  to  exoeM  5 
feet  of  navigable  depth.    In  fact,  in  this  case,  as  in  all  similar  ones,  the 
absence  of  any  considerable  outflowing  current  reduces  the  question  to 
one  of  dredging,  supplemented   by   piers   to   protect   the  deepened 
clianuel.    The  Government  project  songht  to  provide  a  12-foot  naviga- 
tion with  piers  200  feet  apart,  and  to  July  1,  1889,  the  expenditure  was 
,  12(14,143.84,  with  results  that  would  have  been  quite  satisfactory  had 
adequate  provision  been  made  for  the  maintenance  of  the  works  and  the 
freqneut  dredging  needful  to  remove  the  recurring  accumulations  of 
sand  between  the  piers. 

The  expenditure  for  the  past  year  was  $444.26,  all  for  dredging.  In 
July,  1889,  the  entrance  was  practically  closed  to  navigation,  and  the 
balanoe  to  the  credit  of  the  harbor  being  insufficient,  additional  funds 
were  subscribed  by  the  citizens  of  Holland  to  complete  the  cut.  At  the 
opening  of  navigation  in  1890  the  same  conditions  existed  and  the  Hoi- 
iasd  people  paid  for  the  use  of  the  dredge,  making  a  channel  25  feet 
vide  and  13  feet  deep. 

%  1,1889,  •mount  available - $471.47 

JqIjI,  1890,  ainonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
onteUnding  July  1,  1889 444.26 

Jolj  1, 1890,  balance  available 27.21 

Amonnt  appropriated  by  act  of  September  19,  1890 .•  •  10,000.00 

Ainonnt  available  for  fiscal  year  ending  June  30,  1891 10,027.21 

(See  Appendix  K  K  10.) 

11.  Saugatnck  Harbor,  Michigan. — The  Kalamazoo  River  is  a  stream 
of  considerable  natural  capacity,  and  maintains  a  channel  of  7  or  8  feet 
by  aid  of  the  incomplete  and  partly  dismantled  works  at  the  entrance 
Wit  under  the  project  of  1867,  which  was  intended  to  provide  a  navi- 
gable depth  of  10  feet.  Since  1876,  however,  in  the  absence  of  appro- 
priation, construction  work  has  practically  been  suspended. 

The  expenditures  to  July  1,  1889,  were'$13i,998.8S,  and  for  the  past 
year  $5,257.95,  of  which  $2,000  was  for  dredging  and  $2,709  for  mate- 
rials for  repairs,  which  the  district  engineer  has  not  deemed  it  expedi- 
ent to  use. 

In  August,  1889,  the  entrance  outside  the  pier  was  obstructed,  and 
tbe  Government  dredge  was  sent  to  open  it. 

In  May,  1890,  a  shoal  had  formed  inside  the  river  above  the  revet- 
ments, and  was  dredged  to  permit  the  passage  of  the  vessels  which  still 
^e  to  the  locality. 

jo{yl,1889,  amount  available $3,568.42 

•''^'yl,  1889,  amount  available  to  apply  on  existing  contracts 1,871.70 

J"}y  U889,  total  available 5,440.12 

°v  ^1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
^^^nding  July  1,  1889 5,257.95 

^^'n,  1890,  balance  available 182.17 

(See  Appendix  K  K  11.) 
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12.  South  Haven  Harbor^  Michigan. — The  earlier  improveiueDt  of  the 
mouth  of  Black  River  ait  local  expense  had  made  an  entrance  85  feet  in 
width  and  aboat  7  feet  deep.  The  project  of  1866  provided  for  an  en- 
trance of  12  feet  depth  and  180  feet  width.  The  expenditure  to  Jaly  1| 
1889,  was  $183,147.27  with  good  results,  but  the  tendency  to  shoaling 
between  the  piers  renders  frequent  dredging  necessary. 

The  expenditure  for  the  past  year  was  $8,472.47.  Bepairs  were  made 
to  the  outer  crib  of  the  north  pier  and  to  a  portion  of  the  south  pier, 
and  sand  fences  were  built.  The  Government  dredge  took  out  25,000 
cubic  yards  between  the  entrance  and  the  highway  bridge  in  the  fall  of 
1889,  deepening  the  channel  to  13  feet,  and  at  the  cost  of  the  citizens 
dug  a  winding  basin  near  the  upper  end  of  the  harbor. 

In  April,  1890,  a  bar  was  found  across  the  entrance  with  not  over  8^ 
feet  upon  it,  and  in  May  the  dredge  re-opened  this  to  13  feet.  Thence 
to  South  Haven  the  channel  depth  was  found  to  be  11^  feet. 

The  north  pier  lacks  150  feet  and  the  south  pier  200  feet  of  comple- 
tion. 

July  1, 1889,  amonnt  available 3,015.66 

July  1,  1889.  amount  available  to  apply  on  existing  contracts 5, 637, OR 

.July  1,1889, total  available 8,858.73 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 8,447.47 

July  1,1890,  outstanding  liabilities %.O0 

8,4?2.47 

July  1.1890, balance  available ^^'^ 

Amount  appropriated  by  act  of  September  19, 1890 IS,  000.  Ov 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 15, 380. 9^ 

C  Amonnt  (estimated)  required  for  completion  of  existing  project 6, 500,0(1 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I      harbor  acU  of  1866  and  1867. 

(See  Appendix  KK 12.) 

13.  St  Joseph  Harbor^  Michigan. — The  original  outflow  from  8t 
Joseph  River  was  across  the  open  beach  with  a  shifting  channel  vary- 
ing in  depth  from  3  to  7  feet. 

The  improvement  of  the  entrance  was  begun  by  the  Unit-ed  States  in 
1836,  the  locality  being  selected  for  the  construction  of  a  harbor  of 
refuge  for  the  lake  commerce.  The  project  provided  for  an  entrance 
depth  of  16  feet  between  piers  about  270  feet  apart.  Later  the  improve- 
ment of  the  inner  harbor  was  begun  by  the  construction  of  a  training 
dike  at  its  upper  end,  and  in  1880  the  United  States  assumed  charge  of 
the  canal,  which  ha<l  been  built  by  authority  of  the  State  to  connect 
Benton  Harbor  with  St.  Joseph  Harbor. 

Since  1870,  whpn  the  Chicago  and  Michigan  Lake  Shore  Railroad  built 
a  trestle  bridge  across  the  harbor  near  the  mouth  it  has  ceased  to  be  of 
general  use  as  a  harbor  of  refuge,  but  the  local  commerce  has  continued 
to  develop. 

The  expenditure  to  July  1, 1889,  was  $347,906.34.  The  depth  between 
the  pier  is  usually  sufficient,  a  bar  of  15  feet  outside  in  the  lake  limiting 
the  draught  to  that  amount. 

For  the  past  year  the  expenditure  was  $6,151.71. 

Under  the  contract  of  April,  1889,  the  wing  to  connect  the  east  end. 
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of  the  north  pier  with  the  shore  was  completed  iQ  Aagast.  In  Novem- 
ber partial  repairs  were  made  to  some  dangeroas  places  in  the  north 
pier,  and  in  December  the  dredge  worked  in  the  canal  until  January 
23.  In  April,  1890,  the  dredging  was  renewed,  cntting  through  a  shoal 
near  the  entrance  and  deepening  the  canal  to  13  feet.  The  winding 
basin  at  Benton  Harbor  was  also  enlarged  and  deepened. 

DariDg  the  winter  the  dredging  plant  was  repaired. 

Ill  May,  1890,  the  entrance  depth  was  not  less  than  15  feet  and  thence 
to  Beaton  Harbor  not  less  than  12  feet. 

f      %  1, 1889,  amount  available 13,311.44 

Joly  1, 1889,  amount  available  to  apply  on  existing  contracts 2, 895. 22 

July  1, 1889,  totaUyailable , 6,206.66 

July  1, 1890,  amoant  expended  during  fiscal  year,  exclusive  of  liabilities 
F        wtetandlng  July  1,  1889 6,151.71 

%  1,1890,  balance  available i 54.95 

AoMont  appropriated  by  act  of  September  19,  1890 $20,000.00 

^nnt  available  for  fiscal  year  ending  June  30, 1891 20, 054. 95 

(See  Appendix  K  K  13.) 

1  U.  8L  Joseph  River,  Michigan. — For  the  removal  of  obstructions 
in  St.  Joseph  Bi ver  between  St.  Joseph  and  Berrien  Springs,  a  distance 
of  25  miles,  a  small  snagging  plant  was  procured,  and  the  worst  places 
^ted  by  the  removal  of  logs  and  bowlders  and  the  construction  of 
Ml  wing-dams  at  three  points,  to  reduce  its  low- water  channel  width, 
^be  expenditure  on  this  account  during  the  past  year  was  $1,326.52, 
and  the  work  will  be  continued  during  the  ensuing  season. 

m 

%1,1889,  amount  available $2,233.52 

^oly  1, 1689,  amount  available  to  apply  on  existing  contracts 250. 00 

%  1,1889,  total  available 2,483.52 

^nly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatstanding  July  1,  1889 1,326.52 

%1,1890,  balance  available 1,157.00 

^onnt  appropriated  by  act  of  September  19, 1890 1,000.00 

Amount  avai  lable  for  fiscal  year  ending  J une  30, 1891 2, 157. 00 

(See  Appendix  K  K 14.) 

15.  Michigan  City  Harbor,  Indiana. — Outer  Harbor. — ^The  outer  harbor 
coDsists  of  an  inclosed  area  in  the  lake,  projected  in  1870  and  completed 
fourteen  years  later.  This  work  is  not  available  as  a  harbor  of  refuge,  for 
^Uch  it  was  intended,  by  reason  of  its  lack  of  depth,  the  narrowness 
of  the  entrance  (215  feet)  and  the  exposure  of  the  opening  at  the  north- 
west angle  to  the  heavy  seas  out  of  the  lake  from  the  northwest  quarter. 

"^be  outer  breakwater,  projected  in  1883  and  the  construction  of 
^hich  was  begun  last  year,  lies,  as  now  designed,  detached  from  the 
other  works,  beginning  400  feet  to  the  westward  and  thence  extending 
AOOO  feet,  with  an  angle  of  135^  at  the  middle  point. 

The  expenditure  to  July  1,  1889,  for  the  construction  of  the  works 

^njprising  the  "  outer  harbor  "  has  been  $576,525.58,  and  during  the  past 

^l  year  $72,182.30.    Under  the  contract  made  in  March,  1889,  three 

^nbfl  were  built  in  the  breakwater  pier  at  the  east  side  of  the  entrance 
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aiul  ten  cribs  in  the  outier  breakwater,  the  work  being  contianed 
December  25,  1889. 

This  spring  the  building  up  of  the  breakwater  pier  cribs  to  the  f 
height  was  begun,  and  by  July  the  work  was  well  under  way.  T 
dredging  plant  was  repaired  during  thjB  winter. 

July  1?1889,  amount  available (35,497 

Jnly  1 ,  1889y  amoant  available  to  apply  on  existiDg  contracts 57, 352 

July  1, 1889,  total  available 1 92,849 

Jnly  1^  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  l,18tf9.. |71,596.53 

July  1,  1890,  outstanding  liabilities 585.77 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made  « 

during  the  fiscal  year  ending  June  30,  1890 2, 260. 69 

74,442 

July  1,  1890,  balance  available 18,406 

Amount  appropriated  by  act  of  September  19,  1890 50, 600. 

Amount  available  for  fiscal  year  ending  June  30, 1891 68, 406 

Amount  (estimated)  required  for  completion  of  existing  project 279, 613 

Submitted  in  compliance  with  rcqnirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  K  K  15.) 

Inner  harbor. — The  inner  harbor  at  Michigan  City,  where  the  sh 
ping  business  is  done,  and  which  practically  furnishes  all  the  hart 
facilities  that  are  of  service,  ha«  been  under  improvement  by  the  Unit 
States  since  1836,  under  a  project  for  dredging  and  revetting  the  ere 
channel  and  prot^ecting  the  entrance  by  piers. 

In  1866  the  harbor  was  reexamined  and  found  in  need  of  considei 
ble  extension  and  repairs.  The  expenditures  prior  to  that  date  h 
amounted  to  $156,000,  and  Congress  renewed  the  appropriations  for  t 
work  when  it  was  shown  that  the  local  authorities  had  expended,  i 
eluding  the  cost  of  a  dredge,  $100,000  for  the  purpose.  From  1866 
June  30,  ]  889,  the  expenditure  has  been  $99,202,16,  and  for  the  pa 
year  $2,480.33. 

The  dredging  has  been  carried  nearly  1^  miles  up  the  creek,  the  desi 
nated  limit  of  the  improvement  being  the  Wabash,  St.  Louis  and  Paci 
Railroad  bridge  at  that  point.  The  dredging  was  continued  to  Augc 
14, 1889,  making  a  channel  GO  feet  wide  and  13  feet  deep. 

Jalyl,  1889,  amount  available f2,672. 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 2.480. 

July  1, 1890,  balance  available 192. 

Amount  appropriated  by  act  of  September  19,  1890 7,500. 

Amount  available  for  fiscal  year  ending  June  30,  1891 7,692. 

(See  Appendix  K  K  15.) 

EXAMINATION  AND    SURVEY   FOR    IMrROTO^MENT,  TO    COMPLY   WII 
REQUIREMENTS  OF   THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  J 

1888. 

It  appearing  from  the  preliminary  examination  made  by  the  loc 
engineer  of  Fetoskey  Harbor^  Midiigan^  for  breakwater  and  harbor 
refuge,  that  the  locality  is  worthy  of  improvement,  and  the  pnbl 
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neeessity  therefor  being  apparent  from  the  facts'aad  reasons  reported, 
which  are  coiteurred  in  by  the  Chief  of  Engineers,  Major  Ludlow  was 
charged  with  and  completed  its  survey,  the  results  of  which  were  trans- 
mitted to  Congress  and  printed  as  House  Ex.  Doc.  107,  Fifty-first 
Congress,  first  session.    (See  also  Appendix  K  K  16.) 

IMPROVEMENT  OP  ST.  MARY'S  RIVEE'—ENLARGEMENT  OF  AND  OPER- 
ATING ST.  MARY'S  FALLS  CANAL — CONSTRUCTION  OF  HARBOR  OF 
MPUGE  ON  LAKE  HURON,  AND  IMPROVEMENT  OF  CERTAIN  HAR- 
BOESON  LAKE  HURON  AND  OF  SAGINAW  RIVER — ^PRESERVATION  OF 
AND  OPERATING-  ST.  CLAIR  FLATS  CANAL — IMPROVEMENT  OF  GROSSE 
POINT  CHANNEL  AND  OF  DETROIT,  CLINTON,  ROUGE,  AND  BLACK 
BIYEBS. 

Officer  in  charge,  Col.  O.  M.  Poe,  Corps  of  Engineers,  with  Lieut.  C. 
O.S.  Ricb6,  Corps  of  Engineers,  under  his  immediate  orders  during  the 
entire  jear,  and  with  Lieut.  H.  F,  Hodges,  Corps  of  Engineers,  under 
Ms  iajmediate  orders  since  June  24,  1890. 

1.  8t.  Mary*8  River ^  Michigan.,^ — The  project  for  obtaining  a  navigable 
ehaoDel  of  IG  feet  depth  between  Lakes  Superior  and  Huron  had  been 
barely  completed  when  the  demands  of  commerce  so  enormously  in- 
creased that  the  work  of  obtaining  a  depth  of  20  feet  throughout  was 
Qodertaken,  with  the  full  sanction  of  both  legislative  and  executive 
authority. 

A  necessary  part  of  the  project  is  the  construction  of  a  new  lock 
npon  the  site  of  the  old  State  locks,  to  have  a  length  of  800  feet  be- 
tween gates,  a  width  of  100  feet  throughout,  a  depth  of  21  feet  on  the 
toiter-sills,  and  a  single  lift  approximating  18  feet.  The  canal  is  to  be 
deepened  to  correspond.  The  estimated  cost  of  this  enlargement  of  the . 
caoal  system  is  $4,738,865,  for  the  details  of  which  see  pages  2220  et  seq, 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1887.  The  coffer- 
dam surrounding  the  site  of  the  new  lock-pit  is  completed,  and  the 
pomping  plant  is  all  in  position^  the  pier  in  front  of  Fort  Brady  is 
completed,  and  30,239  cubic  yards  of  material  removed  from  the  lock- 
pit  have  been  placed  behind  it ;  and  work  is  being  continued  under  the 
contract  for  excavating  the  lock-pit,  105,850  cubic  yards  of  earth  and 
9,956  cubic  yards  of  stone  having  been  removed  from  the  lock-pit,  and 
♦,961  cubic  yards  of  stone  from  the  walls  of  the  lock  of  1855  having 
^n  piled  on  the  canal-pier  since  the  beginning  of  operations.  (These 
figures  are  for  work  done  up  to  May  31,  1890.  > 

The  statistics  of  the  commerce  of  the  canal  indicate  more  clearly 
®JM5h  succeeding  year  the  urgency  for  rapid  progress  in  the  improve- 
n»«i»t^  The  report  for  operating  and  care  of  the  canal  for  the  past  fiscal 
y^  clearly  shows  that  the  limit  of  its  capacity  is  being  rapidly  ap- 
proached, 10,108  vessels,  8,288,580  tons  of  freight,  and  21,125  passen- 
gers having  been  carried  through  it  during  that  time. 

The  necessity  for  the  early  completion  of  the  improvement  is  so  great 
^l^at  aa  estimate  of  $1,2363000  is  submitted  for  the  prosecution  of  the 
^ork  during  the  fiscal  year  ending  June  30, 1892,  in  full  confidence  that 
^"C  actual  conditions  now  existing  will  amply  justify  so  large  an  appro- 
priation. 

B®*ggwgate  expended  on  this  work  to  June  30,  1889,  was $250,331.52 

^otamoQDt  expended  daring  the  fiscal  year  ending  June  lU),  1890,  was. .       148, 694. 54 

Totri  expenditure  to  June  30, 1890 399,0*1G.% 
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July  1,  1889,  amount  available 174^ 

July  1,  1889,  amount  covered  by  existiDg  contracts /. . .      2& 

99! 
July  ly  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1^ |140,S80.70 

July  1,  1890,  outstanding  liabilities 8,413.84 

July  1,  1890,  amount  covered  by  uncompleted  contracts 

June  30,  1890 : 156,336.59 

30i 


July  1,  1890,  balance  available 69' 

Amount  appropriated  by  act  of  September  19, 1890 90< 

Amount  available  for  fiscal  year  ending  June  30,  1891 1,59' 


"   I  Amount  (estimated )  required  for  completion  of  existing  project 2, 83i 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

I     30,1892.... 1,231 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867.  ^ 

(See  Appendix  L  L  1.) 

2.  Operating  and  care  of  8t  Mary^s  FaXla  Ganaly  Michigan, — 1 
the  fiscal  year  the  canal  was  open  to  navigation  two  hundred  and  t 
nine  days.  It  was  closed  for  the  winter  December  4,  1889,  and  < 
April  20  for  the  season  of  1890. 

Ten  thousand  one  hundred  and  eight  vessels,  etc.,  repres 
7,899,604  registered  tons,  and  carrying  8,288,580  tons  of  freig 
24,125  passengers,  passed  through  the  canal  in  4,859  lockages. 

The  staple  articles  transported  were  1,894,433  tons  of  coal, 
tons  of  copper,  2,592,736  barrels  of  flour,  22,192,494  bushels  of 
4,404,935  tons  of  iron  ore,  72,163  tons  of  pig  and  manufacture 
207,762  barrels  of  salt,  5,905  tons  of  silver  ore,  308,032,000  feet  E 
lumber,  40,829  tons  of  building  stone,  2,597  tons  of  wool,  455 
hides,  and  344,425  tons  of  miscellaneous  and  unclassified  freight 

The  expenditures  on  account  of  operating  and  care  for  the  flsc 
aggregated  $37,237.08. 

The  estimated  amount  required  for  the  fiscal  year  ending  J 
1891,  is  $48,000,  all  of  which  is  already  pro\nded  for  by  indefin 
propriation. 

Aggregate  expended  on  this  impro.vement  to  Juue  30,  1889,  was .,.  $23 

Amount  expended  during  fiscal  year  ending  June  30,  1890 3 

Total  expenditure  to  June  30, 1890 27 

Amount  required  for  fiscal  year  ending  June  30, 1891 4 

Balance  remaining  from  allotment  of  preceding  year,  exclusive  of  out- 
standing liabilities 

Additional  allotment  required  for  fiscal  year  ending  June  30, 1891 3 

(See  Appendix  L  I#2.) 

3.  Dry- Dock  at  St  Mary'* 8  Falls  Canal,  Michigan. — The  proposi 
locate  a  dry-dock  in  immediate  proximity  to  the  lockage  syste 
objectionable  as  ever;  but  if  it  should  be  decided  to  do  so,  then 
cation  heretofore  referred  to,  at  the  eastern  end  of  the  area  tram 
from  the  Fort  Brady  military  reservation  to  the  canal  reservation 
least  objectionable. 

But  the  construction  of  a  pier  in  front  of  the  Fort  Brady  resei 
has  now  advanced  beyondJthe  point  where  a  dry-dock  should  be  1< 
and  a  portion  of  this  work  would  have  to  be  removed,  thus  inci 
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bjt20,00O  the  probable  cost  of  a  dry-dockj  and  the  estimate  therefor 
sbonid  be  increased  accordingly. 

AmoQDt  (estimated)  reqaired  for  the  constrnction  of  ^  dry-dock  at  the 
point  indicated,  $343,872. 

It  is  QDderstood  that  the  State  of  Michigan  holds  $65,000  in  readiness 
to  transfer  to  the  United  States  for  the  parpose  of  constructing  a  dry- 
dock  at  St.  Mary's  Falls  Canal. 

(See  Appendix  L  L  3.) 

i  Hay  Lake  Channel^  8t  Martfa  River ^  Michigan, — ^Before  improve- 
OieDts  were  commenced  the  channel  through  Hay  Lake  was  restricted 
in  depth  at  Sugar  Island  Rapids  and  at  the  Middle  Neebish ;  at  these  two 
pljieeH  a  maximum  draught  of  but  8  or  9  feet  could  be  carried  if  a  very 
irregular  course  was  taken,  and,  practically,  vessels  drawing  more  than 
^  feet  of  water  would  not  attempt  the  passage.  In  addition  to  the 
Ptos  above  mentioned  there  were  some  shoals  in  Hay  Lake  requiring 
removal  to  make  the  channel  available  for  the  vessels  navigating  the 
8L  Mary's  River. 

The  original  estimates  for  this  improvement  were  based  upon  a  proj- 
^t  for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
Dftvigable  channel  of  St.  Mary's  River  at  Sugar  Island  Rapids  (about 
^  miles  below  the  canal),  through  these  into  Hay  Lake,  and  then,  by 
vayof  the  Middle  Neebish,  rejoining  the  present  navigable  channel  at 
fie  foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles  and  obtain- 
ing a  route  which  can  be  so  marked  by  lights  as  to  be  navigable  at 
oigbt— a  condition  impracticable  with  the  present  channel,  except  by 
tl  e  086  of  many  lights. 

The  estimated  cost  of  this  project  was  $2,127,292.  The  project  was 
sabsequently  modified  to  increase  the  depth  to  20  feet,  the  estimated 
co^t  being  $2,659,115,  subject  to  change,  however,  in  case  unexpected 
<iifflca1ties  are  developed  during  the  progress  of  the  work. 

Tbe  worl9  under  way  at  Middle  Neebi^h  is  progressing  well.  During 
the  year  from  June  1,  1889,  to  May  31, 1890,  78,011  cubic  yards,  bank 
oieasare,  were  excavated  by  the  contractors,  Messrs.  Dunbar  &  Sulli- 
van, and  about  1,650  linear  feet  of  dike  built  during  tJie  same  time. 

Tlie  length  of  the  route  is  sufficient  to  admit  of  the  use  of  a  very 
eitensive  plant.  An  estimate  of  $500,000  is  sufficient,  one-half  to  be 
applied  at  Middle  Neebish  and  the  other  half  at  Sugar  Island  Rapids, 
where  right  of  way  has  been  obtained. 

Tbev^gregate  expended  on  this  improvement  to  June  30,  1889,  was  .. .    $497, 768. 48 
Tue  amoant  expended  during  the  fiscal  year  ending  Jane  30, 1890,  was .       159, 547. 40 

ToUl  expenditures  to  June  30, 1890 657,315.88 

Jn^l,  1889,  amount  available 19M01.49 

Jily  1, 1889,  amount  covered  by  existing  contracts 287, 361. 68 

,  477, 363. 17 

''°*y  1, 1890,  amount  expended  during  fiscal  year,  exclusive* 

.^niabilitiesoutatonding  July  1, 1889 $143,296.47 

jy  1, 1890,  outstanding  liabilities 10,250.93 

*"^|y  1.  1890,  amount  covered  by  uncompleted  contracts 

JoBeSO,  1890 144,766.47 

304, 313. 87 

^'^^y  1, 1890,  balance  available 173,049.30 

*®o«nt  appropriated  by  act  of  September  19,  1890 400, 000. 00 


Aowuni 


available  for  fiscal  year  ending  June  30,  1891 573, 049. 30 
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^  Amontit  (estimated)  required  for  completion  of  existing  project $1,284^' 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

i       30,  1892 500,1 

I  Submitted  in  compliance  witU  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  4.) 

5.  Harbor  at  Cheboygan^  Michigan, — Prior  to  uodertakiug  any  imp 
nient  at  this  harbor,  only  6J  to  7  feet  of  water  could  be  carried  sa 
the  bar  at  the  mouth  of  Cheboygan  Ei  ver. 

The  original  project  for  the  improvement,  adopted  in  1871,  con 
plated  dredging  a  channel  200  feet  wide  and  14  feet  deep  througl 
bar,  and  revetting  each  side  by  a  pile-pier.  Experience  gained  dii 
the  progress  of  the  work  already  done  leads  to  the  belief  that  the  ] 
can  be  omitted  with  consequent  reduction  of  cost  to  the  extent  of  a 
one-half  the  original  estimate. 

Subsequent  modifications  of  the  project  were  made  until,  as  it 
stands,  it  provides  for  a  channel  of  15  feet  in  depth,  and  g^nerall^ 
feet  in  width  from  the  15-foot  curve  in  the  Straits  of  Mackinac  to 
State  Boad  Bridge. 

Up  to  June  30,  1889,  an  aggregate  of  $123,982.71  had  been  exper 
on  this  harbor,  and  some  dredging  still  remained  to  be  done  to  cooif 
the  project. 

During  the  year  ending  June  30, 1890, 31,204  cubic  yards  of  mate 
scow  measurement,  were  excavated,  and  $5,665.62  expended,  and 
contract  closed  Novembei*  29,  1889,  owing  to  completion  of  the  pro 

The  result  of  this  dredging  has  been  to  make  a  channel  15  fen 
depth  and  200  feet  in  width,  narrowing  to  a  width  of  J75  feet  in 
upper  part,  from  the  Straits  of  Mackinac  to  the  State  Road  Brid^ 
Cheboygan. 

Until  the  dredged  channel  begins  to  silt  up,  or  the  revetting  i 
contemplated  in  the  original  project  of  1871  are  shown  to  be  necesj 
no  further  work  is  proposed,  and  therefore  no  further  estifhate  is 
mitted  at  this  time.  '  , 

The  aggregate  expended  on  this  harbor  to  June  30,  1889,  was (l^^i 9 

The  amount  expended  daring  the  fiscal  year  ending  June  30,  1890^  was..        5,6 

Total  expenditure  to  June  30, 1890 129,6 


July  1,  1889,  amount  available 15,C 

July  1,  1889,  amount  covered  by  existing  contracts 9, ( 

24,C 
July  1,  iB90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 5,( 

July  1,1890, baplance  available 18,i 

(See  Appendix  L  L  5.) 

6.  Harbor  at  Thunder  Bay,  Michigan, — Prior  to  the  commenceme 
the  improvement  there  was  a  navigable  channel  from  the  bay  intc 
river  of  12  feet  depth,  and  a  variable  width,  at  one  place  only  50 
The  original  project  for  the  improvement  of  this  harbor  was  ado 
in  1876,  the  object  being  to  obtain  an  entrance  channel  from  the 
into  the  river  of  navigable  width,  and  of  not  less  than  13  feet  in  d< 

The  project  was  subsequently  modified  to  such  an  extent  as  to 
vide  for  a  depth  of  14  feet. 

This  had  been  practically  accomplished  at  the  date  of  the  Annua 
port  for  1884.  It  was  then  stated  that  the  improvement  was  of  sw 
character  that  it  would  require  attention  from  time  to  time,  and  it 
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recoDiineDded  that  safficient  appropriation  be  made  to  reuder  available 
Qiesamof  $10,000  for  use  when  it  should  be  wanted.  This  was  not 
(I0D6  and  the  matter  remained  in  abeyance. 

Complaints  of  insufficiency  of  water  arose  from  three  causes. 

(i)  Deterioriation  of  depth  (due  to  deposit). 

(2)  A  low  stage  of  water  in  Lake  Huron. 

(3)  The  general  use  of  larger  vessels. 

The  river  and  harbor  act  of  August  11,  1888,  required  the  expendi- 
tareof  the  balance  aviiable  ($4,514.11),  for  dredging,  and  a  contract  for 
thifi  dredging  was  entered  into  and  5,290  cubic  yards  excavated  up  to 
Jane  30, 1889,  at  a  cost  of  $2,232.74,  making  the  aggregate  expended 
OD  this  harbor  up  to  that  time  $16,667.10. 

During  the  fiscal  year  ending  June  30,  1890,  5,254  cubic  yards  were 
excavated  and  $2,221.60  expended  (or  a  total  10,544  cubic  yards  exca- 
vated under  this  contract  and  $4,454.32  expended). 

The  result  of  this  dredging  has  been  to  give  a  channel  80  feet  wide 
dod  14  feet  deep  across  the  bar  at  the  mouth  of  the  river,  and  a  clear 
depth  of  13  feet  thence  to  ^bout  1,800  feet  above  the  Second  Street 
, Swing  Bridge  in  Alpena. 

Tbe  aggregate  expended  on  this  harbor  to  June  "50, 1889,  waH $16, 067. 10 

The amoant  expended  during  the  fiscal  year  ending  J nue  30,  1890,  was. . .       3,  ^21. 60 

Total  expenditure  to  June  30, 1890 18,888.70 

Joly  1, 1889,  amount  available,  but  covered  by  existing  contracts 2, 281. 39 

*^aly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatntanding  July  1,  1889 2,221.60 

%  1, 1890,  balance  available 59.79 

Amount  appropriated  by  act  of  September  19,  1890 5,  SOO.  00 

AmoQQt  available  for  fiscal  year  ending  June  30, 1891 5, 559. 79 

(See  Appendix  L  L  6.) 

7.  Rarior  at  Au  /Sable,  Michigan. — Before  the  beginning  of  improve- 
inents,  the  mouth  of  An  Sable  River  was  150  feet  wide,  with  a  depth  of 
5  feet  over  the  bar.  Above  the  mouth  for  a  quarter  of  a  mile  7  to  10 
feet  of  water  was  found,  and  above  this  point  only"  5  or  6  feet. 

The  present  project  for  the  improvement  of  the  harbor  was  adopted 
in  1866  and  modified  in  1879,  the  object  being  to  obtain  a  channel  of  not 
Im  than  10  feet  in  depth  for  a  width  of  100  feet  from  Lake  Huron  to 
tbe  State  Road  Bridge  at  Au  Sable. 

The  aggregate  expended  on  this  harbor  to  June  30,  1889,  was 
1 109,160.59  and  the  works  constructed  in  former  years  were  in  much 
the  same  condition  as  reported  in  the  Report  of  the  Chief  of  Engineers 
%  1888,  page  1962. 

By  the  river  and  harbor  act  of  August  11,  1888,  it  was  directed  that 
the^'balance  available  from  former  appropriations  shall  be  expended 
in  dredging  at  the  mouth  of  Au  Sable  River." 

The  balance  available  was  $4,848.97,  and  to  carry  into  effect  this  pre- 
dion it  was  decided  to  dredge  a  channel,  having  a  minimum  width  of 
^  feet  (two  dredge  cuts)  and  depth  of  10  feet,  across  the  bar  at  the 
^outh  of  Au  Sable  Biver,  a  distance  of  about  1,200  feet,  and  to  remove 
^ome  minor  shoals  in  the  river  channel  abovo  the  bar.  This  being  done, 
to  then  apply  any  balance  that  might  remain  to  wideuing  the  channel 
J^ross  the  bar,  the  object  being  to  secure  a  navigable  depth  of  10  feet 
for  such  width  as  the  available  funds  would  suffice  to  pay  for. 
^fter  due  advertisement  a  contract  was  awarded  on  June  28,1889, 

^  Messrs.  Oarkin,  Stickney  &  Cram,  a/j(l  dredging  was  carrVeOl  ov\ 
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by  them  daring  parts  of  August  and  Septemfier,  1889;  $4,621.48  was 
expended  during  the  year  ending  June  30, 1890  ($26.94  of  the  balance 
available  having  been  expended  prior  to  June  30, 1889),  and  12,864 
cubic  yards  of  material,  scow  measurement,  excavated,  resulting  in  a 
t-emporary  channel,  10  feet  in  depth,  from  the  mouth  of  the  river  to  the 
Au  Sable  Swing  Bridge,  having  a  width  of  120  feet  across  the  bar. 

The  aggregate  expended  on  this  harbor  to  June  30,  18b9,  was ^.$109, 160. 59 

The  amonut  expended  during  the  fiscal  year  ending  Jnne  30, 1890,  was ...      4, 621. 48 

Total  expended  to  June  30,  1890 113,782.07 

July  1,  1889,  amount  available,  but  covered  by  listing  contracts 4,822.03 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 4,621,48 

July  1,  1890,  balance  available 200.55 

(See  Appendix  L  L  7.) 

8.  Saginaw  River  Michigan. — Immediately  preceding  the  formation  of 
any  project  for  the  improvement  of  Saginaw  Biver,  its  condition  was  as 
follows : 

The  entrance  to  the  river  was  obstructed  by  a  bar  in  Saginaw  Bay 
about  1  mile  from  shore  and'  a  half  mile  in  width  between  the  10-foot 
curves,  with  a  minimum  depth  of  about  9  feet.  Between  the  month  of 
the  river  and  Bay  City,  a  distance  of  about  5  miles,  the  depth  varied 
from  15  to  30  feet.  Thence  to  the  head  of  the  river,  a  distance  of  about 
16  miles,  the  channel  was  obstructed  by  a  number  of  bars  having  opiy 
7  &et  of  water,  thus  limiting  the  navigable  depth  to  about  7  feet, 
although  the  prevailing  depth  varied  between  12  and  20  feet. 

The  original  project  for  the  improvement  of  the  river  was  made  in 
1866,  and  only  contemplated  a  straight  channel  195  feet  wide  and  12 
feet  deep  across  the  bar  at  the  mouth,  to  be  obtained  by  sufficient 
dredging.  This  was  completed  in  1869,  the  length  of  the  chafinel  being 
6,800  feet. 

In  1874a  project  for  improving  the  river  above  Bay  City  was  adopted. 
It  included  dredging  a  10-foot  channel  across  the  bars  at  East  Saginaw 
and  Carrollton,  and  the  construction  of  a  pile  revetment  along  one  side 
of  the  new  channel  at  the  latter  place.  To  this  were  added  in  1876 
projects  for  similar  improvements  at  Zilwaukie  Bar  and  New  York 
Works  Bar,  and  in  1879  at  Willow  Island. 

Under  these  several  projects  work  slowly  progressed  until  1881.  In 
1882  a  Board  of  Engineers  considered  the  subject  of  the  general  im- 
provement of  Saginaw  Elver,  and  recommended  that  the  channel  be 
made  200  feet  wide,  with  a  depth  of  14  feet  from  Saginaw  Bay  to  Bay 
City  and  of  12  feet  thence  to  the  head  of  the  river,  a  total  distaftce 
of  about  23  miles. 

The  details  of  the  project  are  given  at  pages  1863  et  seq.  of  the  An- 
nual Report  of  the  Chief  of  Engineers  for  the  fiscal  year  ending  June 
30,  1883. 

An  addition  to  the  project  has  been  made,  providing  for  the  repair 
and  extension  of  the  revetment  confining  the  Carrollton  Channel  and 
the  construction  of  similar  works  at  the  head  of  Crow  Island  for  the 
improvement  of  Zilwaukie  Bar,  and  another  addition  was  made  to  the 
project  on  July  29, 1889,  providing  for  the  reconstruction  of  about  2,615 
linear  feet  of  the  pile  revetment  opposite  Carrollton  Bar  in  order  to 
render  this  revetment  less  liable  to  ignition.. 

By  the  river  and  harbor  act  of  August  5,  1886,  the  improvement  of 
the  west  channel  along  West  Bay  City  was  also  added  to  the  project. 
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Up  to  Jane  30, 1889,  $439,596.02  had  been  expended  on  the  work,  and 
it  that  time  a  maximum  dranght  of  12  feet  could  be  carried  entirely 
across  the  bar  at  the  mouth  of  the  river,  although  the  greater  portion 
of  the  crest  of  the  bar  had  been  dredged  to  a  depth  of  14  feet,  and  from 
Bay  City  to  Saginaw  the  navigation  wa^  limited  to  a  depth  of  9  or  10 
feet  by  various  shoals,  although  the  average  depth  was  much  greater. 
Daring  the  year  ending  June  30, 1890,  $49,136.41  was  expended  and 
tbe  following  progress  made  on  the  various  works : 

Bar  at  mouth  of  river. — Gut  No.  4  east  of  the  axis  of  the  channel  was 
extended  2,800  feet  with  width  of  30  feet  and  depth  of  14  feet.  Out  No. 
3,  east  of  the  axis,  was  extended  2,666  feet  with  same  width  and  depth, 
and  in  all  26,312  cubic  yards,  scow  measurement,  removed  at  the  con- 
tract price  of  49  cents  per  cubic  yard. 

West  Channel^  along  West  Bay  City, — ^The  qaan  tity  of  material  removed 
was  34,021  cubic  yards,  scow  measurement,  at  the  contract  price  of  28 
cents  i>er  cubic  yard. 

Above  Bay  City, — ^The  pile  revetment  which  forms  the  easterly  boilnd- 
aryof  tbe  Oarrollton  Channel  was  extended  downstream  1,145  feet. 
About  855  linear  feet  that  had  been  left  in  a  more  or  less  incomplete 
eoDdition  at  the  close  of  the  season  of  1887  was  entirely  finished. 
Aboat  3,000  linear  feet  of  the  old  revetment,  including  the  shore-arm, 
was  reconstructed  to  render  it  less  liable  to  ignition;  the  structure  was 
redaced  in  height  4  feet  3  inches  and  the  top  covered  with  clay  and 
gravel.    This  completed  the  revetment  at  Oarrollton. 

The  plank-beam  training-wall  along  the  west  side  of  the  Oarrollton 
Channel  was  extended  down-stream  1,134.7  feet,  a  log  chute  32  feet  wide 
being  made  at  the  junction  of  the  new  and  old  work,  and  the  beam-wall 
completed  in  accordance  with  the  project.  Dredging  was  done  to  pre- 
pare a  level  foundation  for  the  beam-wall  extension,  and  one  dredge  cut 
to  a  depth  of  12  feet  was  also  made  in  the  axis  of  the  channel  opposite 
the  lower  end  of  the  beam- wall.  Tbe  total  amount  dredged  was  7,507 
cubic  yards,  scow  measurement,  at  the  contract  price  of  43  cents  per 
cubic  yard. 

All  the  new  material  used  was  furnished  in  place  by  contract.  The 
reconstruction  of  the  old  revetment  was  done  by  hired  labor. 

Snrveys  of  the  river  channel  at  various  shoals  and  of  the  bar  at  the 
moQtb  were  projected  for  the  past  winter,  but,  owing  to  lack  of  ice  to 
support  the  sounding  parties,  were  unavoidably  postponed. 

Tbe  aggregate  expetided  on  this  improveiuent  to  June  30,  1889,  waH $439, 59G.  02 

The amoant  expended  during  the  fiscal  year  ending  Joue  :iO,  1890,  was. .      49, 130. 41 

ToUl  expenditure  to  Jane  30, 1890 488,7:«.43 

^%  1, 1889,  amoant  availablet  but  covered  by  exinting  contracts 53,  (>79. 45 

''"ly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ooUrtanding  July  1, 1889 49,136.41 

%  1, 1890,  balance  available 4,543.04 

Amoont  appropriated  by  act  of  September  19, 1890 75,000.00 

Aniount  available  for  fiscal  year  ending  June  30,  1891 79, 543. 04 

\  ^onnt  (estimated)  re<]uired  for  completion  of  existing  project 16*2, 250. 00 

<  oQbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(    barbor  acts  oi  1866  and  1867. 

(See  Appendix  L  L  8.) 

^'Sarbor  of  refuge  at  Sand  Beach  J  Lake  Huron^  Michigan. — Prior  to  1876, 
^«88el8,  when  caught  in  heavy  weather  wear  the  dangerous  Pomle  au'x. 
Barqaeg,  the  southerly  liead/und  of  tbe  fiouth  of  Saginaw  Bay,  N?ete 
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compelled  to  ran  a  distance  of  60  miles  and  find  refnge  in  St.  Ol&ir 
Eiver. 

After  the  subsidence  of  the  storm  those  upward  boand  had  to  work 
their  way  back  again. 

The  project  for  thecoustraction  of  a  harbor  of  refnge  at  Sand  Beach 
was  adopted  in  1873,  and  consisted  of  a  breakwater  constrncted  of 
timber  cribs,  filled  with  stone,  inclosing  an  area  which  is  to  be  deepened 
by  dredging  where  necessary. 

The  estimate  of  the  probable  cost  of  the  improvement  was  $1,442,500. 
The  Sam  of  $1,125,000  was  appropriated  for  the  work,  and  it  was  prac- 
tically completed  in  1885  at  a  cost  of  abont  $975,000.  Few  improve- 
ments have  resulted  in  greater  benefit  to  the  lake  commerce,  as  is  fnlly 
shown  by  the  infrequency  of  disasters  in  the  vicinity  since  it  became 
available. 

During  the  fiscal  year  ending  June  30,  1890,  rep^rs  were  made  to 
the  piers  and  superstrncture  where  injured  by  storms;  the  work  was 
done  by  hired  labor,  using  materials  on  hand  and  those  purchased  by 
contract;  the  Government  steam-launch  used  at  the  harbor  was  length- 
*  ened  and  repaired  at  Detroit,  greatly  improving  her  as  to  strength, 
speed,  and  appearance;  and  a  survey  of  the  harbor  is  now  in  progress 
to  locate  the  places  to  be  dredged  during  the  current  season. 

The  superstructure  of  the  piers,  especially  that  of  the  west  pier,  is 
in  a  bad  condition,  and  while  the  frequent  repairs  and  renewals  of  tim- 
ber and  plank  give  the  whole  an  appearance  of  strength  and  solidity, 
age  and  decay  have  partially  or  wholly  destroyed  many  interior  timbers 
which  can  not  be  removed  without  tearing  down  the  entire  superstrnct- 
ure, and  which  are  not  even  discovered  until  a  severe  storm  lays  them 
open  for  inspection. 

There  is  no  doubt,  therefore,  that  the  present  timber  snperstruoture 
will  continue  to  suiier  more  and  more  each  succeeding  year,  and  that 
the  annual  cost  of  its  repair  will  steadily  increase.  For  this  reason, 
the  next  appropriation,  if  sufficient  in  amount,  should  be  expended  in 
beginning  the  construction  of  a  superstructure  of  concrete  or  other 
permanent  material ;  part  of  the  appropriation  to  be  expended  for  cur* 
rent  repairs,  for  custody  and  control  of  the  harbor,  and  for  dredging 
in  and  around  the  harbor. 

During  the  fiscal  year  ending  June  30, 1890, 1,494  vessels,  having  an 
,  aggregate  of  488,553.61  tons,  took  refuge  in  the  harbor,  showing  that 
it  is  well  worthy  the  sum  asked  for  its  preservation. . . 

The  aggregate  expended  on  this  harbor  to  June  30,  1889,  was $1,055,586.94 

The  amount  expended  during  the  fiscal  year  ending  Jane  30, 1890,  was.        20, 636,50 

Total  expenditures  to  June  30,  1890 1,076.223.44 

July  1,  1889,  amount  available , 57,484.87 

July  1, 1889,  amount  covered  by  existing  contracts 7,158.42 

64,643.29 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

of  liabilities  outstanding  July  1,  1889 $19,396.94 

July  1,  1890,  outstanding  liabilities 1,239.56 

July  1,  1H90,  amount  covered  by  uncomplete<l  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 17,415.01 

'—       38, 051. 51 

July  1,  1890,  balance  available 26.591.78 

Amount  appropriated  by  act  September  19, 1890 30, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 56, 591. 7 

(See  Appendix  L  L  9.) 
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10.  Mauih  of  Black  Bivetj  Michigan, — Black  Biver  empties  intx>  St. 
Clair  Biver  at  Port  Haron,  Mich.  At  and  below  its  mouth,  extending 
beyond  the  middle  of  St.  Glair  Biver,  there  is  a  bar  or  middle -groand 
which  was  dredged  by  the  Government,  ander  former  appropriations,  to 
a  dear  depth  of  15  feet.  The  main  channel  of  St  Clair  Biver  is  fonnd 
between  the  middle-ground  and  the  Canadian  shore. 

fij  tbe  deposit  of  material  brought  down  by  the  current  of  Black 
Eiver,  the  depth  of  this  bar  had  been  reduced  an  average  of  about  6 
iDches,  and  in  conjunction  with  a  low  stage  of  water  had  become  an 
impediment  to  navigation  along  the  front  of  the  city  in  the  vicinity  of  the 
Qoath  of  Black  Biver. 

By  tbe  river  and  harbor  act  of  August  11, 1888,  the  sum  of  $10,000 
was  appropriated  for  '^  improving  month  of  Black  Biver,  Mich.'' 

A  project  for  its  expenditure  was  approved  March  6, 1889,  and  is  the 
preseDt  approved  project. 

This  )>roject  contemplates  making  a  series  of  dredge  cuts  of  a  uniforip 
depth  of  16  feet,  along  the  dock  front  of  Port  Huron,  from  the  lOfbot 
curve  above,  to  the  same  curve  below  the  month  of  Black  Biver,  the  first 
cot  at  a  distance  of  about  50  feet  from  the  wharves  and  the  others  to 
ooDtiDue  the  work  outward  as  far  as  the  funds  would  permit. 

On  April  25, 1889,  after  due  advertisement  for  proposals,  the  contract 
for  dredging  was  awarded  to  Mr.  William  Bichardson,  the  lowest  bidder, 
at  20  cents  per  cubic  yard,  measured  in  thcTsco  ws. 

The  dredging  began  May  7, 1889,  and  by  June  30, 1889,  20,800  cubic 
yards  had  l^n  removed  at  a  cost  of  94,413.02,  giving  a  channel  across 
the  obstruction  16  feet  deep  and  of  sufficient  width  tor  careful  naviga- 
tion. 

During  the  year  ending  June  30, 1890,  $5,385.72  have  been  expended 
aod  25,439  cubic  yards  removed,  giving  a  channel  of  16  feet  clear  depth 
from  the  16foot  curve  above  the  mouth  of  the  river  to  the  same  curve 
below,  and  extending  from  a  line  parallel  to  the  wharves,  and  50  ieet  out- 
side of  them  towards  the  middle  of  the  river,  making  the  improved  chan- 
nel about  300  feet  wide. 
Owing  to  lack  of  funds  work  was  stopped  August  27, 1889. 
On  this  project  an  aggregate  of  $9,798.74  had  been  expended  up  to 
June  30, 1890,  and  a  total  of  46,239  cubic  yards  of  material  removed. 
The  expenditure  of  this  appropriation  has  s^orded  very  marked  relief, 
and  the  work  should  be  continued  until  a  uniform  depth  of  16  feet  is 
obtained  over  the  whole  extent  of  the  bar. 

Jiily  1, 1689,  amount  available,  but  coTored  by  existing  contracts $5, 586. 98 

Jiily  1, 1890,  amonnt  expended  during  fiscal  year,  excTusive  of  liabilities 
OQtitanding  July  1,  1S89 6,385.72 

Jaly  1, 1^  balance  available 201.26 

Amount  appropriated  by  act  of  September  19,  1890 10,000. 00 

Amohnt  available  for  fiscal  year  ending  June  30, 1891 10, 201. 26 

(See  Appendix  LL  10.)  ^ 

11.  St,  Olair  Flats  Oanal^  Michigan, — Before  the  construction  of  this 
^pal  the  St.  Clair  Biver  emptied  into  Lake  St  Glair  through  seven 
principal  mouths  or  passes,  the  one  ordinarily  used  by  vessels  being 
^uowD  as  the  Sooth  Channel,  and  having  a  minimum  depth  of  a  little 
^  than  11  feet. 

.  I^e  St;  Clair  Flats  Canal  was  projected  in  1866  with  a  view  to  obtain- 
^^g  a  straight  channel  13  feet  deep  and  300  feet  wide  across  the  flats  east 
<>'tbe  mouth  of  the  South  Channel^  and  the  work  was  ftnisbed  lu  1&1\% 
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'  The  canal  is  boaoded  on  eacli  side  by  a  dike  7^21  feet  long,  or  an  ag- 
gregate of  14,442  feet,  tiiese  dikes  consisting  of  timber  resting  npon 
piles  driven  into  the  original  bottx>m  of  the  shoal,  the  crib-pockets  be- 
ing  filled  with  material  dredged  from  the  channel,  and  the  cribs  backed 
with  dredged  material. 

To  maintain  a  channel-bank  a  single  row  of  sheet-piling  was  driven 
along  the  channel-face  of  the  cribs  previous  to  dredging,  and  the  back 
or  lake  sides  of  the  dikes  were  protected  from  wave  action  by  shorter 
sheet-piling. 

In  1873  the  channel  was  deepened  to  16  feet  by  dredging  for  a  width 
of  100  feet  on  each  side  of  the  axis  of  the  canal,  or  a  width  of  200  feet  in 
all,  being  thns  limited  by  the  fact  that  the  sheet-piles,  intended  for  a 
depth  of  13  feet,  have  not  sufficient  pehetration  to  admit  of  dredging 
to  16  feet  for  the  fall  width  of  300  feet. 

Moreover,  the  single  row  of  sheet-piling  is  insufficient  to  prevent 
leakage  of  the  dike  filling  through  it  into  the  channel,  and  it  is  neces- 
sary to  re-inforce  it  with  a  double  row,  giving  the  latter,  however,  suf- 
ficient penetration  to  admit  of  subsequent  dredging  to  a  depth  of  20 
feet. 

The  entire  timber  structure  is  much  decayed  above  water,  and  this 
portion  should  be  renewed  as  soon  as  possible.  Its  condition  has  been 
duly  reported  in  the  Annual  Reports  for  a  number  of  years  past,  and 
there  is  nothing  now  to  add*except  that  its  condition  becomes  worse 
with  each  succeeding  year.  It  has  now  been  in  place  an  average  of 
tweiity-two  years. 

The  approved  general  project  for  remedial  measures  contemplates 
driving  a  double  row  of  sheet-piling  to  a  depth  of  26  feet  along  the 
channel-face  of  each  dike,  dredging  the  area  between  the  dikes  to  a 
depth  of  20  feet,  continuing  the  channel  above  and  below  the  canal  to 
the  same  depth  in  river  and  lake,  and  rebuilding  the  decayed  portions 
of  the  timber  superstructure,  at  an  estimated  cost  of  $200,000,  exclusive 
of  the  cost  of  dredging. 

Under  the  appropriation  of  $75,000  made  by  the  river  and  harbor  act 
of  August  11,  1S88,  the  sum  of  $70,000  was  set  aside  for  continuing  the 
construction  of  the  sheet  piling. 

The  sum  of  $655,124.01  has  been  expended  on  this  improvement  up 
to  June  30, 1889,  $52,071.61  of  which  has  been  expended  on  the  present 
project,  and  at  that  time  6,531  linear  feet  of  the  new  sheet-piling  had 
been  finished.  During  the  year  ending  June  30, 1890,  $36,537.^  was 
expended  and  4,385  linear  feet  of  sheet-piling  finished,  about  3,600  lin- 
ear feet  still  remaining  to  be  done. 

It  is  proposed  to  continue  the  sheet-piling  to  completion  as  rapidly 
as  possible,  and  if  the  funds  made  available  are  sufficient  to  warrant  it, 
to  begin  dredging  the  channel  to  the  depth  of  18  feet  and  full  width  of 
300  ieet  at  the  same  time  work  is  resumed  on  the  sheet- piling. 

When  it  is  considered  that  a  commerce  of  over  20,000,000  tons  per 
annum  is  dependent  upon  this  channel,  the  importance  of  completing 
its  improvemedl  at  the  earliest  possible  date  can  readily Te  understood. 

July  1, 1889,  amount  availa]>le  but  covered  by  existing  contracts $36, 678.  '^ 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstauding  July  1,1889 36.537.90 

July  1, 1890,  balance  available 140.49 

Amount  appropriated  by  act  of  September  19,1890 80,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 80,140.49 
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V 

(  Amoaut  (estimated)  required  for  completion  of  exifiting  project. $196,250.00 

I  Sabmitted  in  compliance  with  requirements  of  sections  2  of  riA'er  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  11.) 

12.  Operating  and  care  of  St  Clair  Flats  Canal^  Michigan. — ^The 
canal  is  in  immediate  charge  of  a  castodian,  who,  without  additional 
compeasatioD,  also  acts  as  inspector  whenever  any  work  is  in  progress. 

DuftDg  the  fiscal  year  ending  June  30,  1890,  the  ordinary  current 
exi)euse8  of  operating  and  care  of  the  caual,  such  as  salary  of  custodian, 
triinmjug  willows,  eXc^.j  amounted  to  $2,145.16. 

The  estimated  cost  of  operating  and  care  of  the  canal  for  the  fiscal 
.vear  ending  Juner  30, 1891,  is  as  follows : 

Salary  of  custodian |1,500.00 

Cnrreot  repairs  and  contingencies  which  ean  neither  bo  foreseen  nor  esti- 
mated for  in  detail,  to  include  a  fair  proportion  of  the. expenses  of  the 
office  of  the  superintending  engineer  at  Detroit 3,500.00 

Total 5,000.00 

All  of  which  is  provided  for  by  indefinite  appropriation  (section  4  of  the 
nver  and  harbor  act  of  June  5, 1884). 

Tba  aggregate  amount  expended  on  operating  and  care  of  this  canal  to 

Jane 30, 1889,  was $55,074.94 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1890,  was. . .      2, 145. 16 

The  total  expenditure  to  June  30,  1890,  was 57,220.10 

(See  Appendix  L  L  12.) 

13.  Grosse  Pointc  Channel^  Michigan. — The  difficulty  attending  naviga- 
tioD  over  the  flats  oft'  Grosse  Pointe,  at  the  foot  of  Lake  St.  Clair  (head 
of  Detroit  Eiver),  has  increased,  and  remedial  measures  are  loudly  de- 
manded. The  obstruction  can  easily  be  removed  by  dredging  a  channel 
tbroQgh  it,  but  the  amount  of  excavation  required  is  so  great  that  no 
improvement  of  value  can  be  made  without  a  very  considerable  expen- 
diture of  money. 

The  annoyance  to  shipping  because  of  the  insufficient  depth  of  water 

on  these  fiats  must  increase  in  proportion  to  the  improvement  of  the 

water  route  at  other  points,  and  the  consequent  increase  in  the  size 

and  carrying  capacity  of  the  vessels  engaged  in  the  commerce  of  the 

Lakes.    The  proposed  improvement  is  one  link  in  the  chain  projected 

for  the  amelioration  of  the  general  navigation  of  the  Lakes,  and,  as  the 

necessity  is  urgent,  no  time  should  be  lost  in  beginning  the  dredging. 

The  commerce  passing  this  obstruction  is  essentially  the  same  as  that 

which  passes  St.  Clair  Flats  Canal  and  Detroit  Eiver,  amounting  to 

aboQt  20,000,000  tons  per  year,  or  an  average  of  about  90,000  tons  per 

day  for  the  season  of  navigation.    The  estimated  cost  of  the  improve- 

inent,  based  upon  a  channel  depth  of  19^  feet,  is  $553,300. 

This  depth  will  suffice  for  several  years,  and  the  cost  of  removing  the 
^ditional  half  foot  to  attain  the  depth  of  20  feet,  recognized  as  that 
which  it  is  desirable  the  channel  should  ultimately  have  in  common  with 
^be  entire  route,  would  be  out  of  proportion  to  the  immediate  benefit. 

By  the  river  and  harbor  act  of  August  11,  1888,  the  sum  of  $75,000 
wag  appropriated  for  "  improving  St.  Clair  Flats  Ship  Canal,  •  •  • 
*il  or  any  portion  of  which  may,  in  the  discretion  of  the  engineer,  be 
^^pended  in  dredging  Grosse  Pointe  Channel." 

^or  the  reasons  stated  in  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1889^  pages  2268,  et  «eg.,  $5,000  was  reserved  from  this  appropriation 
wr  the  removal  of  any  small  and  welJ-defined  obstruction  that  Tn\g\i\, 
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be  found  at  Orosse  Pointe,  as  well  as  for  the  purpose  of  making  such 
surveys  as  might  be  necessary  before  making  a  de^nite  project,  and  no 
occasion  for  exp^nditui^e  arose  during  the  year  ending  June  30, 1889. 

Ou  July  2, 1889,  however,  a  shoal  was  diRcovered  in  the  prescribed 
channel  with  14  feet  least  depth  of  water  on  it.  This  shoal  was  removed 
on  July  11  and  12,  at  a  cost  of  $290,  by  a  dredge  hired  by  the  hour.  No 
other  occasion  for  dredging  has  arisen  during  the  year  ending  June  30, 
1890. 

During  the  winter  months  everything  was  gotten  in  readiness  for  a 
survey  of  the  channel  as  soon  as  the  ice  should  form,  all  the  shore- work 
being  completed,  but  the  winter  proving  an  open  one,  no  ice  survey 
could  be  made,  and  a  report  was  submitted,  based  on  available  data, 
sufficient  examination  having  been  made  to  show  that  no  error  of  any 
consequence  was  involved  in  the  use  of  the  lake  survey  data  for  mak- 
ing the  estimates  of  quantities  of  material  to  be  removed  to  obtain  the 
desired  width  and  depth  of  channel.    These  estimates  are  as  follows : 

For  a  channel  800  feet  wide  and  20  feet  deep,  $690,800. 

For  a  channel  800  feet  wide  and  19^  feet  deep,  $553,300. 

To  accomplish  valuable  results  a  large  appropriation  will  be  required 
at  first.  Unless  this  be  grafted  the  results  will  be  unsatisfactory,  and 
the  eventual  cost  will  be  greatly  increased.  With  an  available  sum  of 
$200,000  a  narrow  channel  of  the  proposed  depth  can  be  opened,  and 
will  afford  immediate  though  insufficient  reliet.  Its  width  can  subse- 
quently be  iucreased  to  such  an  extent  as  may  be  necessary. 

Amount  expended  during  fiscal  year  ending  June  30, 1890,  $1,155.95 

July  1,  1889,  amount  available $5,000,00 

July  1,  1890,  amount  expended  during  68oal  year,  ezolnsiye  of  liabilities 
outstanding  July  1,  1889 1,155.95 

July  1,  1890,  balance  available 3,844.06 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 553,000.00 

Submitted  in  compliance  with  requiremeQtsof  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  L  L  13.) 

14.  Clinton  RiveVy  Michigan. — In  1870  the  channel  over  the  bar  at  the 
entrance  to  this  river  afforded  a  depth  of  only  3^  feet,  whilst  the  depth 
in  the  river  for  some  distance  above  was  10  feet. 

A  project  for  dredging  a  channel  across  the  bar  was  approved  and 
carried  into  effect  in  1870.  A  project  for  the  general  improvement  of 
the  river  from  its  month  to  the  city  of  Monnt  Clemens  was  submitted 
in  1880,  renewed  in  Jane,  1889,  and  approved  by  the  Chief  of  Engi- 
neers nnder  date  of  Jane  14,  1889.  It  contemplates  a  navigable  depth 
of  8  feet  for  the  entire  distance,  and  involves  closiug  a  high- water 
channel  and  dredging  a  shoal  at  the  lower  end  of  Mount  Clemens ; 
opening  a  straight  channel  across  '^  Shoemaker's  Bend;"  closing  '^Cat- 
fish" (or  Blind)  channel,  and  a  construction  of  a  revetment  on  the 
north  side  of  the  channel  from  the  visible  bank  at  the  mouth  to  the 
requisite  depth  of  water  in  Lake  St.  Clair,  together  with  such  dredging 
as  may  subsequently  be  found  necessary  to  attain  the  desired  navigable 
depth,  the  estimated  cost  of  the  improvement  being  $32,926. 

The  river  and  harbor  act  of  August  5, 1886,  appropriated  $6,000tfor 
the  work,  and  $1,584.19  of  this  was  expended  in  dredging  certain  shoals 
in  the  river  to  afford  temporary  relief.  For  the  reasons  stated  in  the 
report  of  the  Chief  of  Engineers  for  1888,  page  1973,  this  expenditure 
is  not  fairly  chargeable  to  the  general  project. 
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The  river  and  harbor  act  of  August  11,  1888,  appropiiated  $10,000 
for  the  work,  so  that  at  the  beginning  of  the  present  fiscal  year 
$14,361.86  was  available  for  the  improvement. 

With  this  fund  it  was  proposed  to  close  the  high-water  channel  and 
remove  the  shoal  at  Mount  Clemens  and  to  make  the  cut  across 
*' Shoemaker's  Bend."  Should  any  balance  remain  it  was  to  be  applied 
to  closing  Gat-fish  Ghannel,  and  to  such  other  work  in  the  vicinity  of 
the  mouth  of  the  river  as  it  would  suffice  to  accomplish. 

In  accordance  with  this  project,  after  due  advertisement  bids  for  the 
work  were  opened,  and  on  September  10, 1889,  a  contract  was  entered 
into  with  Messrs.  Hubbell  &  Skeldon. 

Doriug  the  fiscal  year  the  contractors  made  the  cut  across  ^^  Shoe- 
maker's Eend,"  and  built  a  revetment  rcross  the  head  of  the  old  chan- 
nel; closed  the  high- water  channel  and  removed  the  shoal  at  Mount 
GleioeDs ;  made  two  dredge  cuts,  each  26  feet  wide,  at  the  mouth  of  the 
n^er;  removed  the  shoal  at  Moore's  Bend,  and  began  dredging  at  Green 
Fence  Bend.  They  have  excavated  a  total  of  31, 569  cubic  yards,  bank 
oaeasare,  and  8,189  cubic  yards  scow  measure. 

The  estimated  cost  of  the  approved  project  is  $32,926. — ^The  amount 
that  was  available  for  the  work  now  in  progress  was  $14,361.86.  The 
work  to  be  done  in  revetting  the-north  side  of  the  channel  at  the  mouth 
is  of  such  a  character  that  it  can  only  be  advantageously  done  when  the 
fundg  applicable  thereto  are  sufficient  to  carry  it  to  completion  without 
interrnption. 

The  aggregate  expended  on  this  improvement  to  Jane  30,  18B9,  was $27, 138. 14 

The  amoQnt  expended  daring  the  fiscal  yefir  ending  June  dO,  It^,  was  ...     11, 769. 81 

Total  expenditures  to  June  30,  1890 38,907.95 

"Jaly  1, 1889,  amount  available 14,361.86 

•^nly  1, 1890,  amonnt  expended  during  iiscal  vear,  exclusive  of 

liabilities  outstanding  July  1,1889 |9, 100.3.'? 

July  1, 1890,  outstanding  liabilities 2,669.48 

•^oiy  1, 1890,  amount  covered  b.v  uncompleted  contracts  made 

during  the  Ascal  year  ending  June  30, 1890 2, 592. 05 

14.361.86 

Amount  appropri  atefl  by  act  of  September  19,  1890 10, 000. 00 

SAmoant  (estimated)  required  for  completion  of  existing  project 8, 564. 14 
Snbniitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18(»6  and  1867. 

(See  Appendix  L  L  14.) 

15.  Detroit  RiveVj  Michigcm. — Originally  the  channel  at  Lime  Kiln 
Crossing,  Detroit  River,  coald  not  be  depended  upon  for  more  than  13 
fe«t  of  water,  the  ordinary  depths  being  much  affected  by  the  direction 
^f  the  wind.  As  originally  projected  in  1874,  the  improvement  at  this 
point  was  to  consist  of  a  curved  channel  300  feet  wide,  with  a  uniform 
^^pth  of  20  feet,  and  the  original  estimate  was  based  upon  this  project. 

In  1883  it  was  wisely  determined  to  so  modify  the  project  as  to  secure 
*  straight  channel,  the  least  width  of  which  should  be  300  feet,  with  a 
^mewhat  greater  width  at  each  end,  utilizing  the  work  already  done. 

In4886  this  was  further  modified  to  the  end  that  the  width  of  the 
^nannel  should  be  increased  to  400  feet  by  removing  an  additional  100 
'^from  the  western  (American)  side. 

The  appropriation  of  $37,500  made  by  the  river  and  harbor  act  of  Au- 
&^8t5, 1886,  was  applied  towards  this  project,  resulting  in  the  compY^- 
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tion  of  the  300-foot  chaunol,  and  the  removal  of  an  additional  cat  50  feet 
wide  for  nearly  the  whole  extent  of  the  improvement. 

By  the  river  and  harbor  act  of  August  11, 1888,  the  sum  of'$i30,500 
was  appropriated  to  complete  this  improvement.  When  tenders  were 
called  for,  it  was  found  that  the  lowest  bid  was  at  such  a  price  as  would 
not  only  suffice  to  complete  the  400foot  channel,  but  an  additional  width 
of  40  feet,  and  upon  presentation  of  the  facts  to  the  Chief  of  Engineers 
the  project  was  again  modified^  the  authority  being  dated  November 
19,  1888. 

Under  the  contract  with  Messrs.  Dunbar  &  Sullivan,  dated  October 
30, 1888,  work  at  Lime  Kiln  Crossing  has  been  continued  during  the 
fiscal  year,  and  the  following  results  have  been  obtained  at  the  work : 


When  done. 


Daring  flsoal  year  ending  Jane  30, 1800 
Under  present  contract. 


Since  beginning  improTemont < 


Excaration  in  onbic  yards. 


Solid  rook. 


*1«,583 
•25,091 
*103,4»7? 
f2.632^ 


Loose  rook. 


•1,7« 
•1,W« 

*a>8l3 


*  Bank  measnre. 
f  Scow  mea«are,  additionaL 

Upon  application  of  the  contractors  the  contract  of  Messrs.  Dunbar 
&  Sullivan  was  extended  from  June  30, 1890,  to  October  31, 1890.  It  is 
fully  expected,  however,  that  the  work  will  be  completely  finished  before 
the  latter  date. 

The  extent  to  which  this  improvement  is  used  is  shown  by  the 
fact  that  during  the  calendar  year  1889,  32,415  American  vessels,  hav- 
ing 19,646,000  tons  register,  passed  through  the  Detroit  Biver.  If  rec- 
ords of  the  Canadian  vessels  could  be  obtained  a  still  larger  showing 
would  be  made. 

The  aggregate  expended  ou  this  improvement  to  June  30,  1889,  was $612,607.32 

The  amount  expended  during  the  fiscal  year  ending  June 30,  1890,  was..      79,292.26 

Total  expenditure  to  June  30,  1890 692,099.48 

The  funds  now  available  being  sufficient  to  complete  the  work,  no 
estimate  is  submitted  for  further  appropriations. 

July  1«  1889,  amount  available,  but  covered  by  existing  contracts |90, 303. 19 

July  1, 1690,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  I.  1889 $62,433.44 

July  1,  1890,  outstanding  liabilities 16,858.82 

July  1,  1890,  amount  covered  by  uncompleted  contracts  June 

30,  1890 11,010.93 

90,303.19 

(See  Appendix  L  L  15.) 

16.  Rouge  River,  Michigan. — Before  improvements  were  begun,  Bouge 
Biver  had  a  channel  of  11  feet  over  the  bar  at  its  month,  and  from  10  to 
17  feet  thence  to  the  bridge  of  the  St.  Louis  and  Wabash  Kailroad,  a  dis- 
tance of  nearly  15,000  feet.  In  earlier  days  vessels  had  ascended  it  to 
Dearborn,  a  distance  of  about  15  miles. 

The  approved  project  for  improvement  contemplates  dredging  the 
river  to  a  depth  of  io  feet  and  width  of  240  feet  at  the  mouth,  gradu- 
ally narrowing  to  100  feet  at  a  distance  of  about  1,150  feet  above,  and- 
then  continuing  this  width  to  the  bridge  of  the  St.  Louis  and  Wabi^ta- 
Bailroadf  a  total  distance  of  about  15,000  feet. 
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The  river  and  harbor  act  of  Angast  11, 1888,  appropriate<l  $10,000  for 
this  work,  and  of  this  $9,875  was  expended  ap  to  Jaue  30,  1889,  resalt* 
log  in  tbe  removal  of  81,1G3  cable  yards  of  material  and  giving  a  channel 
ICfeetdeep,  240  feet  wide  at  the  month,  and  gradually  narrowing  to 
100  feet  at  a  distance  of  about  1,150  feet  above,  and  60  feet  in  width  at 
bottom,  thence  for  an  additional  distance  of  about  7,600  feet,  or  a  total 
ofH,750feet. 

In  view  of  the  degree  of  relief  afforded,  and  the  comparatively  small 
cost  of  the  work,  the  result  was  very  satisfactory. 

Nothing  has  been  expended  during  the  year  ending  June  30, 1890. 

July  1, 1889,  amoaniayailable $125.00 

Jaly  1,1890,  balance  available 125.00 

AfflOQnt  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  Jane  30,  1891 10,125.00 

( AmoQut  (estimated)  required  for  completion  of  existing  project 11, 690. 39 

<  Sabnitted  in  complianoe  with  reqnirementa  of  sections  2  of  riyer  and 
(    horbor  acta  of  1866  and  1867. 

(See  Appendix  L  L  16.) 

BIAMINATION  AND  STTEVBY  FOB  IMPROVEMBNT,  TO  COMPLY  WITH  RB- 
QITIBEMENTS  OP  BIYEB  AND  HABBOB  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local  engi- 
neer of  Detro^  River ^  at  Ghrosse  Pointe,  Michigan^  to  dredge  channel  now  in 
«w  to  depth  of  20  feet^  that  the  locality  is  worthy  of  improvement,  and 
the  public  neces8ity  therefore  being  apparent  from  the  facts  and  reasons 
reported;  which  are  concurred  in  by  the  Chief  of  Engineers,  Colonel 
Poe  was  charged  with  and  completed  its  survey,  the  results  of  which 
were  transmitted  to  Congress  and  printed  as  House  Ex.  Doc.  No.  200, 
Fifty-first  Congress,  first  session.    (See  also  Appendix  L  L  17.) 

mPROVEMBNT  OF  HABBOBS    ON  LAKE    EBIE,  WBST  OF  EBIE,  PENN- 
SYLVANIA—DiPBOVBMBNT  OP  SANDUSKY  BITEB. 

Offlcer.in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers ;  Di- 
^on  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Monroe  Harbor^  Michigan, — The  original  project  for  the  improve- 
Q^nt  of  this  harbor  was  adopted  in  1835,  when  Monroe  was  a  town  of 
^^nsiderable  importance,  and  when  the  navigable  waters  of  the  Biver 
Baisin  were  separated  from  the  waters  of  Lake  Erie  by  extensive  shoals. 
It  provided  for  cutting  a  canal  through  Elver  Raisin  Point  between 
the  river  and  the  lake,  4,000  feet  long  aud  100  feet  wide,  and  protecting 
the  entrance  into  the  lake  by  parallel  piers,  the  object  being  to  afford  a 
^^hannel  of  entrance  of  navigable  width,  with  a  depth  of  10  feet.  Work 
^^  commenced  in  1835  and  has  been  continued  from  time  to  time  since 
^hat  date. 

At  the  close  of  the  last  fiscal  year  there  was  a  fair  channel  with  a 

*^t  depth  of  9  feet,  up  to  a  point  below  Monroe  where  rock  bottom 

^^^  which  is  deemed  sufficient  for  the  present  commerce  of  the  port. 

poring  the  fiscal  year  ending  Jnne  30, 1890,  the  balance  of  appro- 

Pnation  of  1889,  amounting  to  $130.03,  was  expended  in  pressing  re- 

P^ifs,   No  other  work  was  done  during  the  fiscal  year  tbr  want  of. 

funds. 

BNG  90 ^19 
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July  1,  1889,  amount  available $130.03 

July  1, 1890,  amount  expended  daring  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1,  1889.. 130.03 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 


1 


> 


Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  1.) 

2.  Toled(}  Harbor^  Ohio. — ^The  original  project  provided  for  making 
the  existing  channel  200  feet  wide  and  12  feet  deep  throngh  Maamee 
Bay,  and  this  was  amended  from  time  to  time,  resulting  in  the  present 
project,  which  provides  for  a  width  of  200  feet  at  bottom  and  a  depth 
of  16  feet  at  low  water  between  the  city  of  Toledo  and  deep  water  in 
Lake  Erie. 

'  The  total  amount  appropriated  for  this  harbor  for  the  several  proj- 
ects for  improving  the  natural  channel,  from  1866  to  close  of  fiscal  ye^ 
ending  June  30, 1890,  is  9719,046.71,  all  of  which  has  been  expended, 
and  has  resulted  in  obtaining  a  15^  foot  channel  where  before  there  was 
a  narrow  intricate  channel  with  but  11  feet  depth. 

The  estimated  cost  of  the  present  project  for  natural  channel  was 
$570,000,  which  will  not  complete  the  project  as  originally  estimated, 
owing  to  the  time  consumed  in  doing  the  work  for  want  of  adequate  ap- 
propriation ;  the  annual  removal  of  deposits  of  each  winter  and  spring, 
repeated  for  thirteen  years,  and  other  necessary  expenses,  having  ab- 
sorbed at  least  $100,000  of  the  original  estimate.  It  will  therefore  re- 
quire at  least  $150,000  to  complete  the  deepening  and  widening  of  the 
natural  channel  between  Toledo  and  16  feet  of  water  in  Lake  Erje,  after 
which  an  annual  expenditure  of  about  $20,000  will  be  needed  to  main- 
tain the  dredged  channel  through  the  open  bay,  or  until  the  straight 
channel  improvement  is  completed. 

The  act  of  August  11, 1888,  appropriated  for  continuing  the  improve- 
ment of  Maumee  Biver  by  a  straight  channel  $150,000 ;  and  for  clear- 
ing the  '^  old  channel"  $5,000,  for  improving  harbor  at  Toledo,  Ohio. 

A  project  for  the  expenditure  of  the  appropriation  of  1888,  in  accord* 
ance  with  the  report  of  The  Board  of  Engineers,  was  adopted,  and  a 
contract  was  made  for  dredging  about  660,000  cubic  yards  along  the 
proposed  straight  channel. 

Great  difficulty  was  had  in  obtaining  satisfactory  bids  for  the  dredg- 
ing required,  owing  to  the  existence  of  a  combination  among  dredge 
men  on  Lake  Erie  to  secure  high  prices  for  the  work. 

Work  has  been^carrled  on  under  this  contract  during  working  months 
of  the  fiscal  year  1890.  Six  hundred  and  fifty-nine  thousand  nine  hun- 
dred and  seventy  cubic  yards  of  material  were  excavated  and  removed, 
the  excavation  being  completed  June  6, 1890. 

The  amount  of  work  done  on  the  straight  channel,  as  compare<I  with 
the  entire  project,  can  not  l>e  of  full  practical  benefit  to  navigation  until 
completed,  nor  can  any  comparisons  yet  be  made  as  to  benefits  to  be 
be  derived. 

Straight  channel. 

Jnly  1,  1889,  amount  available $10,090.38 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  ezoloBiye  of 

liabilities  outstanding  July  1,  1889 $10,215.67 

July  1,  1890,  outstanding  liabilities 474. 71 

10,090.38 
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AmoQDi  appropriated  byftotof  September  19,  1890 1300,000.00 

C  AnMMint  (eBtimated)  required  for  completion  of  existing  prefect '  If  412, 500. 00 

<  Snbmitteid  in  coraplianoe  with  requirements  of  sections  2  of  river  and 
(    harbor  acto  of  1866  and  1867. 

Old  ohanntl. 

Jnly  1, 1889,  amount  arailable 14,969. 6r> 

JdI;  1, 1890,  amount  expended  during  fiscal  year,  exclnsiye  of 

liabilities  outstanding  July  1,  1889,. 14.839.34 

July  1, 1890,  outstanding  liabilities 130.31 

4. 969. 65 

Affloont  appropriated  by  act  of  September  19,  1890 5,000.00 

SAmonnt  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  2.) 

3.  Part  Clinton  Harbor^  Ohio, — In  1870  the  channel  at  the  entrance  to 
^8  harbor  was  narrow  and  intricate,  with  a  depth  of  only  5  feet. 

The  present  project,  adopted  in  1875,  provides  for  a  pile  revetment 
from  the  north  side  of  the  Portage  Biver  opposite  the  town  967  feet 
into  the  lake,  and  two  pile-piers,  200  feet  apart,  of  an  aggregate  length 
of  4,100  feet,  extending  to  the  depth  of  10  feet  in  the  lake,  with  a  view 
to  maintaining  a  depth  of  9  feet  b(Btween.  them. 

The  act  of  Augnst  11,  1888,  appropriated  $5,000  for  continuing  im- 
provement, and  at  the  close  of  the  fiscal  year  1889  all  had  been  ex- 
pended in  making  the  most  urgent  of  the  repaint-  and  in  dredging. 
l^othiug  was  done  daring  the  fiscal  year  ending  Jane  30, 1890,  for  want 
of  foods.  Considerable  repairs  are  still  required,  and  dredging  also  is 
greatly  needed. 

The  total  amoant  appropriated  for  this  harbor  to  the  close  of  the 
fiscal  year  ending  June  30, 1890,  has  been  $53,000,  all  of  which  has  been 
expended,  and  has  resulted  in  obtaining  a  depth  of  8  feet  from  the  lake 
to  the  town.    The  proposed  improvement  is  only  about  one-half  finished. 

Jolyl,  1889,  amoant  available |200.57 

Jaly  1, 1890,  amoaDt  expended  daring  fiscal  year,  exclasive  of  liabilities 
ontstanding  July  1, 1^ 200.57 

Amoast  appjpofmated  by  aot  of  September  19,  1890 3,000.00 

L  Amoant  (estimated)  required  for  completion  of  existing  project 34, 000. 00 

<  Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
(     harbor  aot«  of  1H6G  and  1867. 

^See  Appendix  M  M  3.) 

4.  Sandusky  City  Harbor^  Ohio, — ^The  original  depth  in  the  channel 
through  the  outer  bar  was  10  feet  and  greatest  depth  in  bay  about  12 
feet. 

The  project  adopted  in  1880  provides  for  a  channel  through  the 
outer  bar  and  through  the  bay  200  feet  wide,  and  parallel  to  the  city 
docks  100  feet  wide,  the  whole  to  be  15  deep. 

An  increased  depth  of  17  feet  at  low  water  in  the  channel  is  recom- 
mended for  thia  harbor  by  the  officer  in  charge  on  account  of  the  in- 
creased size  of  vessels  navigating  the  lakes.  The  estimated  cost  of  this 
extra  depth  is  $61,000. 

A  project  for  a  ^^ straight  channel"  for  this  harbor,  extending  from  the 
east  end  of  the  dock  channel  to  the  north  end  of  Cedar  Point,  has  re- 
ceived the  sanction  of  Congress,  and  the  act  of  August  11,  1888,  ap- 
propriated $35,000,  more  or  less,  with  which  to  begin  this  impto\eym«iil^ 
aU  of  which  was  expended  in  dredging  along  the  line  of  ^^  Btmg^t  O^^u- 
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nel."  This  new  channel  when  completed  will  materiallv  shorten  and 
improve  the  existing  entrance.  The  estimated  cost  is  996,712,  an  in- 
crease of  only  $46,712  over  the  estimate  for  tf^e  project  of  1880  as  re- 
vised to  give  16  iieet  depth. 

An  anunal  removal  of  at  least  10,000  cubic  yards  is  necessary  to  main- 
tain the  nnfinished  old  channel,  after  which  the  additional  dredging 
where  fnnds  permit  can  be  applied  toward  the  completion  of  the  chan- 
nel to  200  feet  in  width  and  15  feet  in  depth,  or  until  new  channel  is 
available. 

For  the  expenditure  of  the  appropriation  of  August  11, 1888,  for 
straight  channel,  a  contract  was  made  with  Ohristopher  H.  Starke,  of 
Milwaukee,  Wis.,  at  17  cents  per  cubic  yard.  Work  was  commenced 
May  1, 1889,  and  was  completed  October  18, 1889.  All  available  funds 
for  the  straight  channel  improvement  were  exhausted  by  end  of  Octo- 
ber, 1889. 

At  the  close  of  the  fiscal  year  ending  June  30,  1890,  the  sum  of 
$274,518.73  had  been  expended  on  old  channel  for  this  harbor,  result- 
ing in  a  channel  through  the  outer  bar  about  150  feet  wide,  having  a 
depth  of  about  15  feet,  in  which  for  a  width  of  50  feet  there  was  a  depth 
of  16^  feet  and  through  the  bay  up  to  a  point  50  feet  from  the  line 
of  docks  a  width  of  150  feet  and  depth  of  about  14^  feet 

July  1,  1889,  amount  available ^ $3,369.93 

July  I,  1890,  aiuonut  expended  daring;  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,1889 • 3,369:93 

Amount  appropriated  by  act  of  September  19,  1890 45,000.00 
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Amount  (estimated)  required  for  completion  of  existing  project 21, 712. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

(See  Appendix  M  M  4.) 

5.  Sandusky  River ^  Ohio, — During  the  years  1867  and  1872  the  sum  of 
$30,000  was  expended  in  opening  a  navigable  channel  with  a  depth  of 
8  feet  from  Sandusky  Bay  to  Fremont,  a  distance  of  17  miles.  Since 
1872  the  cuts  then  made  through  the  yarious  bars  filled  up. 

The  present  project,  which  was  based  on  a  survey  made  in  compli- 
ance with  the  river  and  harbor  act  of  1880,  provides  for  opening  a  chan- 
nel 100  feet  wide  and  9  feet  deep  between  the  town  of  Fremont,  and  the 
depth  of  9  feet  in  Sandusky  Bay,  at  an  estimated  cost  of  $44,000. 

At  the  close  of  the  fiscal  year  ending  June 30, 1883,  the  sum  of  $21,500 
had  been  appropriated  for  the  present  project,  of  which  the  sum  of 
$20,871.53  has  been  expended.  There  was  at  the  close  of  the  season  of 
1889  a  fair  channel,  with  least  depth  of  8  feet,  from  Fremont,  the  head 
of  navigation,  to  the  lake. 

The  balance  on  hand  at  beginning  of  the  fiscal  year,  viz,  $628.47,  was 
expended  in  May  and  June,  1890,  in  some  necessary  dredging.  Some 
complaints  during  the  past  year  have  been  made  of  the  shoaling  of  the 
old  cuts,  and  additional  dredging  is  deemed  necessary. 

July  l,l889,  amount  available $628.47 

July  1)  1890,  amount  expended  during  fiscal  year,  exolnsive  of 

liabilitie«  outstanding  July  1,  1889 $189.00 

July  1,  1890,  outstanding  liabilities 439.47 

^^^^ 

Amount  appropriated  by  act  of  September  19, 1890 1,500.00 

Amount  (estimated)  required  for  completion  of  existing  project 31, 000. 00 

Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 

(See  Appendix  M  M  6.) 
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6.  Huron  Harhor^  Ohio, — ^The  project  for  the  improvement  of  this  har- 
bor was  adopted  in  1826,  when  the  mouth  of  the  river  was  closed  by  a 
saudbar.  This  project  has  been  amended  from  time  to  time  as  the  de- 
mands of  commerce  called  for  an  increased  depth  of  channel,  and  now 
consists  of  parallel  piers  140  feet  apart,  extending  to  the  depth  of  14  feet 
in  the  lake. 

At  the  close  of  the  fiscal  year  ending  June  30,  1890,  there  was  a  good 
channel  through  the  outer  bar  with  a  depth  of  15J  feet,  and  between 
the  piers  with  a  depth  of  from  16  to  17  feet.  The  superstructure  of  both 
piers,  except  where  repaired  in  18S4,  1886,  and  1888,  was  in  a  decayed 
condition  and  needed  immediate  renewal. 

The  heavy  gales  of  the  springs  of  1887, 1888,  and  1889,  did  consider- 
able  damage  to  the  piers  and  to  the  beaches,  so  that  a  breach  was  prob- 
able at  the  inner  end  of  east  pier  near  the  shore. 

(Irgent  repairs  were  made  during  the  year,  but  considerable  repairs 
are  still  needed.    Dredging  is  also  needed. 

Up  to  the  end  of  the  fiscal  year  1890  the  sum  of  $123,273.71  had  been 
appropriated  for  this  harbor,  all  of  which  has  been  expended.  A  good 
channel  with  least  depth  of  14  feet  was  maintained  until  pieis  became 
dilapidated,  where  originally  there  was  a  sand-bar  dry  at  low  water. 
During  the  fiscal  year  ending  June  30, 1890,  no  work  was  done  for  want 
of  funds. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  is 
v^)(K)0.  Eepairs  in  addition  to  those  completed  when  the  estimate  was 
submitted  have  been  made  necessary  by  the  storms  of  1888  and  1889, 
and  the  amount  asked  for  to  completely  renew  the  piers  has  been  cor- 
respondingly increased. 

J«^y  1, 1889,  amount  available 461.95 

^1^7 1, 1890,  amoant  expended  daring  fiscal  year,  exclusive  of  liabilities 
ontrtanding  July  1,  1889 61.95 

Amottntappropriated  by  act  of  September  19,  1890 ,     16,000.00 

(See  Appendix  M  M  6.) 

7.  Vermillion  Harbor^  Ohio, — Before  improvement,  the  mouth  of  the 
Vermillion  Biver  was  closed  by  a  sandbar,  upon  which  there  was  a 
i^epth  of  less  than  2  feet.  The  original  project  consisted  of  parallel 
piers  running  out  into  the  lake  from  each  side  of  the  mouth  of  the  river, 
in  order  to  secure  a  depth  of  10  feet.  This  project  has  been  amended 
from  time  to  time,  and  now  provides  for  a  depth  of  14  feet. 

In  1878  the  channel  was  about  70  feet  wide,  with  a  depth  of  about  12 
f^t,  and  has  since  remained  nearly  permanent. 

I^he  act  of  August  11, 1888,  made  an  appropriation  of  $1,000  for  this 
harbor.  Only  partial  repairs  to  the  piers  could  be  made  with  the  sum 
^^ailable,  which  repairs  were  made  during  the  spring  of  1890. 
.  At  the  close  of  the  fiscal  year  ending  June  30,  1890,  the  piers  were 
in  only  fair  condition;  the  depth  in  the  channel  was  about  the  same 
^  at  close  of  the  previous  fiscal  year,  viz,  lOf  feet.  The  amount 
appropriated  to  close  of  fiscal  year  1890  has  been  $118,942.32,  all  of 
^"ich  has  been  expended.   • 

jjjy  1, 1889,  amount  available $1,000.00 

°'y  1, 1890,  atooaDt  expended  darlns  fiscal  year,  exclnsive  of  liabilities 
*>QUtanding  Jaly  1, 1889 1,000.00 

^^ant  appropriated  by  act  of  September  19,  1890 2,000.00 

\  ^naoQpt  (estimated)  required  for  completion  of  existing  project 8,000.0^ 

i  ^^lumitted  in  compliance  'with  requiremento  of  sections  2  of  river  and 
^    ^hot  94st»  of  imb  aod  2867. 

(See  Appendix  MM  7.) 
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8.  Blaclc  River  Harbor ,  Ohio. — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1828,  and  amended  from  time  to 
time  as  the  demands  of  commerce  called  for  an  increased  depth  of  chan- 
nel. The  present  project  provides  for  parallel  piers  200  feet  apart, 
running  out  to  a  depth  of  16  feet  in  the  lake. 

Up  to  the  close  of  the  fiscal  year  ending  Jane  30, 1890,  and  since 
1826,  there  had  been  appropriated  the  sum  of  $220,138.73,  all  of  which 
has  been  expended,  and  with  which  a  channel  with  least  depth  of  16 
feet  has  been  obtained  where  originally  there  was  but  3  feet  at  the 
entrance. 

The  act  of  August  11, 1888,  appropriated  $10,000  for  this  harbor. 
The  extension  of  pier  and  repairs  to  piei^s  under  contract  were  begun 
in  April,  1889,  and  were  completed  by  the  end  of  June,  1889,  and  ap- 
propriation nearly  exhausted.  The  piers  need  considerable  renewal  of 
superstructure. 

During  the  month  of  October,  1889,  some  drMging  was  needed  and 
the  entire  balance  of  funds,  viz,  $369.85,  was  expended. in  the  excava- 
tion of  1,057  cubic  yards  of  material.  The  Cleveland,  Lake  Erie  and 
Wheeling  Railway  Company  did  some  additional  dredging  at  their 
own  expense.  The  total  amount  of  material  removed  was  about  2,000 
cubic  yards,  which  placed  the  channel  in  good  condition. 

Only  one-third  of  the  proposed  extension  of  the  piers  has  been  ac- 
complished. This  is  the  most  important  work,  and  should  be  completed 
.  as  soon  as  funds  sufiScient  are  available. 

The  unexpected  and  extra  repairs  made  and  to  be  niade  at  this  har- 
bor will  increase  the  estimate  for  same,  and  the  renewal  and  prolong- 
ing of  the  piers  will  cost  at  least  $12,000. 

Jaly  1,1889,  amoant  available 17^1.53 

July  1, 1890,  amoant  expended  during  fiscal  year,  exolasive  of  liabilitieB 
outstanding  July  1, 1889 •Tei.Sd 

Amount  appropriated  by  act  of  September  19,  1890 12,000.00 

(iSee  Appendix  M  M  8.) 

9.  Olevela/nd  Rarhor^  Ohio. — ^The  original  project  for  the  improvement 
of  the  mouth  of  Ouyahoga  River  was  adopted  in  1825,  and  has  been 
amended  from  time  to  time  to  gain  increased  depth.  It  consists  of  par- 
allel piers  about  200  feet  apart  running  out  to  a  depth  of  16  feet  in  the 
lake. 

When  operations  were  commenced  there  was  a  long,  low  sand-bar 
where  the  river  now  empties  into  the  lake,  and  the  entrance  was  through 
a  narrow,  intricate  chanAel  with  a  depth  of  about  3  feet. 

At  the  close  of  the  fiscal  year  ending  June  30, 1890,  there  had  been 
expended  about  $375,000,  and  there  was  as  a  result  a  good,  wide  chan- 
nel at  the  entrance  of  the  harbor,  with  a  depth  of  from  14  to  16  feet  be- 
tween the  railroad  bridge  at  the  inner  end  of  the  piers  and  the  lake, 
with  a  pile  protection  work  620  feet  long  at  the  inner  end  of  the  west 
pier,  constructed  in  1882. 

Harbor  of  refuge. — ^The  original  project  provided  for  an  outer  break- 
water starting  from  the  lake  shore  about  71)0  feet  west  of  the  upper  end 
of  the  old  river-bed. 

The  west  breakwater  runs  out  about  due  north  a  distance  of  3,130 
feet  to  a  depth  of  28  feet,  and  thence  for  4,030  feet  it  runs  nearly  parallel 
to  the  shore,  with  a  spur  100  feet  long  on  the  north  side  of  the  lake  arm, 
200  feet  from  its  eastern  end,  in  a  depth  of  from  28  to  30  feet.  It  was 
originally  proposed  to  protect  the  entrance  to  the  harbor  on  the  east  side 
bj^  extendiDg  the  east  pier  at  the  mouth  of  Uie  river  1,400  feet 
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Amended  projects  changed  this  plan,  and  now  provide  for  a  break- 
water on  the  east  side,  which  begins  at  a  point  on  the  prolongation  of 
the  arm  of  the  west  breakwater,  and  500  feet  from  it,  extends  eastward 
on  tbe  line  about  3,500  feet,  then  inclines  towards  the  shore  in  a  depth 
ot  26  feet  of  water,  and  extends  2,000  feet,  having  an  entrance  2,300  feet 
wide  between  the  eastern  end  and  the  curve  of  14  feet  depth  of  water, 
or  about  2,200  feet  from  shore. 

By  tlie  expenditure  of  the  appropriation  of  August  11, 1888,  the  con- 
BtracUon  of  about  550  linear  feet  of  the  east  breakwater  was  made. 
Operations  were  commenced  in  March,  1888,  and  were  continued,  when 
weather  permitted,  until  end  of  October,  1889. 

The  amoant  expended  during  the  fiscal  year  was  $  j9,492.70. 

At  tbe  close  of  the  fiscal  year  1890  a  total  of  about  $l,000,585.60had 
been  expended  and  8,800  linear  feet  of  breakwater  had  been  finished, 
wbich  completes  the  west  breakwater  and  over  1,700  linear  feet  of  the 
^ast  breakwater,  leaving  to  be  built  to  complete  the  harbor  of  refuge 
aboQt^,8UO  linear  leet  of  east  breakwater. 

Tbe  total  amount  appropriated  for  the  harbor  of  refuge  to  Jnly  1, 
18S9,  is  $1,093,750,  of  which  sam  $1,093,578.20  has  been  expended 
therefor,  less  about  $42,000,  which  has  been  applied  to  repairs  to  piers, 
dredging,  etc.,  for  Cleveland  Harbor  proper  in  a  period  of  fifteen  years. 

Jnly  1, 1889,  amonnt  available $2,402.88 

Joly  1,  Itj^y  amount  expended  daring  fiscal  year,  exclaslve  of  liabilities 
wtsUoding  July  1, 1889 2,231.08 

%  1, 1890,  balance  available Itl.SO 

Amoont appropriated  by  act  of  September  19,  1890 75,000.00 

AoooDfc  available  for  fiscal  year  ending  June  30,  1891 75, 171. 80 

AmoQDt  (estimated)  required  for  completion  of  existing  project 444, 250. 00 

Snbmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
(    harbor  acts  of  1866  and  1867. 

(See  Appendix  M  M  9.) 

10.  Fairpart  Harhor^  Ohio, — ^The  present  project  for  the  improvement 
of  this  harbor  consists  of  parallel  piers,  200  feet  apart,  mnning  into  the 
^e.  It  was  adopted  in  1825,  and  has  been  modified  by  prolonging  the 
piers  from  time  to  time,  so  as  to  give  increased  depth,  the  object  now 
being  to  afford  a  channel  of  navigable  width  and  not  less  than  16  feet 
in  depth. 

When  the  work  was  commenced  in  1826  the  mouth  of  the  river  was 
clo8ed  by  a  sand-bar  1,200  feet  wide,  at  times  so  hard  and  dry  that  teams 
could  cross  over  it. 

At  the  close  of  the  fiscal  year  ending  June  .30, 1890,  there  was  a  fair 
channel  between  the  piers  with  a  least  depth  of  15^  feet  at  low  water,  and 
jn  lake  beyond  end  of  piers  with  a  least  depth  of  15^  feet  at  ordinary 
^vel  of  the  lake,  bat  not  for  full  width  needed. 

During  the  fiscal  year  ending  June  30, 1890,  contracts  were  in  prog- 
'^  and  work  completed  for  necessary  repairs  to  piers  and  for  exten- 
sion of  the  west  pier 80  linear  feet.  Three  agreements  were  made  during 
the  year  for  small  amounts  of  dredging  in  the  channel  beyond  end  of 
Picrg.  Under  these  three  agreements  the  channel  was  kept  in  only  fair 
oondition,  and  additional  dredging  is  much  needed. 

Extensive  improvements  as  to  docks  and  yards  for  receiving  cargoes 
oiirou  ore  and  shipping  coal  have  been  made  at  Fairport  Harbor  by 
l^ittsburgh  capitalists.    These  improvements  were  continued  Annng 
we  faU  of  1889,  and  it  is  expected  that  tbey  will  be  farther  extended 
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this  season  and  the  business  of  this  harbor  still  farther  increased  there- 
by. This  increased  commerce  demands  increased  channel  depth,  and  as 
a'cousequence  additional  extension  of  piers. 

July  1, 1889,  amoant  available $1,140.65 

July  1,  18iK),  amouat  expended  daring  fiscal  year,  exclasiye  of  liabilities 
outstandiog  Julyl,  1889 1,140.65 

AmoQDt  appropriated  by  act  of  September  19,  1890 30,000.00 

(See  Appendix  M  M  10.) 

11.  Ashtabula  Harbor ^  Ohio. — ^The  original  project  for  the  improve* 
ment  ot  this  harbor  was  adopted  in  1826.  Bock  bottom  was  then  foand 
at  9  feet  below  the  snrface,  and  there  was  a  depth  of  only  2  feet  of  water 
over  bar  at  the  entrance  to  harbor. 

The  present  project  contemplates  the  extension  of  the  piers  out  to  16 
feet  depth  of  water,  the  removal  of  the  decayed  portions  of  both  piers 
and  rebnilding  with  new  material ;  also  rock  excavation  and  dredging 
to  give  channel  of  160  feet  width  and  full  depth. 

During  the  fiscal  year  1890  the  condition  of  the  channel  was  improved 
by  the  removal  of  about  3,700  cubic  yards  of  loose  rock  and  soft  mate- 
rial and  3,300  cubic  yards  of  ledge  rock  by  contracts. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  there  was  a  good 
wide  channel  15^  to  16  feet  deep  from  the  lake  into  the  harbor. 

A  contract  was  completed  during  the  fiscal  year  for  the  excavation 
of  rock  from  bar  in  lake  and  firom  channel  between  the  piers  to  the  ex- 
tent of  available  funds. 

The  excavation  was  commenced  in  May,  1889,  and  all  the  work  re- 
quired under  the  contract  completed  by  November  30, 1889. 

In  November,  1889,  a  small  amonnt  of  dredging  was  done  from  bar  in 
lake  beyond  end  of  piers  under  an  agreement  made  with  M.  A.  Hanua 
&  Go.,  of  Cleveland,  Ohio ;  about  1,5(^  cubic  yards  were  removed,  which 
was  sufficient  to  relieve  immediate  wants  of  the  harbor.  In  the  spring 
of  1890  further  dredging  was  found  necessary,  and  an  agreement  was 
made  with  G.  H.  Kimball,  of  Cleveland,  Ohio,  for  dredging  from  bar  to 
extent  of  available  funds ;  about  2,500  cubic  yards  were  removed  during 
April  and  May  under  this  contract  at  a  cost  of  $460. 

The  channel  through  the  outer  baris  being  excavated  to  18  feet  depth 
and  full  width.  The  channel  between  the  piers  is  being  excavated  to  17 
feet  depth  and  of  such  width  as  the  available  funds  will  permit,  viz^  80 
feet,  all  in  rock  bottom.  A  contract  was  also  made  with  B.  3.  Hortou 
for  the  extension  of  the  east  pier  120  feet  and  repairs  to  piers,  which 
work  was  completed  November  30, 1889. 

There  was  appropriated  for  this  harbor  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1890,  $427,401.21,  all  of  which  has  been  exx>end6d. 

Julyl,  1889,  amount  ayaUable $1,179.24 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exoluBive  of  liabilities 
outstanding  July  1, 1889 1,103.52 

July  I,  1890,  balance  ayaUable 75.72 

Amount  appropriated  by  act  of  September  19, 1890 .'. .' 40, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 . : 40, 075. 72 

(See  Appendix  M  M  11.) 

12.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation— Removing  wreck  of  schooner  Joy. — In  November,  1887,  schooner 
Joy^  with  cargo  of  iron  ore,  was  sunk  near  channel  about  350  feet  from 
}ake  end  of  east  pier  at  Ashtabula  Harbor,  Ohio.    Bids  twice  invited 
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for  its  removal  daring  1888  were  rejected,  being  too  high  and  Id  excess 
of  amount  allotted  for  the  work. 

Proposals  were  again  invited  in  September,  1889,  and  offer  received 
from  Messrs.  Garkin,  Stickuey  &  Gram,  of  East  Saginaw,  Mich.»  to 
do  the  work  for  the  sum  of  $2,475,  which  offer  was  accepted.  Work  was 
commenced  in  October,  1889,  and  removal  of  wreck  and  cargo  and  ac- 
eamulated  sand,  etc.,  at  and  near  site  of  wreck  to  a  depth  of  16^  feet 
^a8  completed  November  28,  1889 ;  the  total  cost  of  removal  being 
12,550. 

(See  Appendix  M  M  12.) 

IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA,  AND  DUNKIRK,  BUF- 
FALO, WILSON,  OLGOTT,  AND  OAK  ORCHARD  HARBORS,  AND  TONA- 
WANDA  HARBOR  AND  NIAGARA  RIVER,  NEW  YORK. 

Officer  in  charge,  Maj.  Amos  Stickney,  Gorps  of  Engineers,  since  April 
24, 1890;  Division  Engineer,  Gol.  H.  L.  Abbot,  Gorps  of  Engineers. 
These  works  were  in  charge  of  Gapt.  Frederick  A.  Mahan,  Gorps  of  En- 
gineers, until  April  24, 1890. 

1.  Erie  Harbor^  Penn^lvania, — The  original  survey  of  this  harbor 
▼^  made  in  1819,  at  which  time  the  channel  was  narrow  and  tortnous, 
with  a  depth  of  only  6  feet.  In  1823  a  plan  for  the  improvement  was 
adopted,  and  constitutes  the  present  work  at  the  entrance  to  the  har- 
^r,  excepting  some  changes  which  have  been  required  either  on  account 
of  the  age  of  the  structures  already  built  or  other  causes. 

The  piers  have  been  extended  fh)m  time  to  time  and  are  now  in  fair 
condition. 

The  present  project  contemplated  the  extension  of  the  piers  to  the  16- 
foot  cnrve  in  the  lake,  and  the  maintenance  of  a  channel  of  navigable 
width  and  16  feet  in  depth  from  the  harbor  inside  to  the  lake  outside. 

Operations  have  been  prosecuted  with  more  or  less  interruption  and 
8U8peD8ion  (no  work  was  done  from  1838  to  1842,  from  1846  to  1853,  and 
from  1855  to  1864),  and  have  resulted  in  much  benefit  to  the  harbor 
Aud  its  channel  entrance. 

The  work  during  the  year  consisted  of  repairs  to  the  breakwater  and 
iiorth  pier;  dredging  in  channel ;  and  survey  of  the  peninsula  and  bay. 
Dredging  was  in  progress  at  the  end  of  the  year,  which,  whep  flnishe<l, 
wi^l  put  the  channel  in  good  condition. 

The  total  amount  expended  up  to  June  30, 1889,  not  including  out- 
Btanding  liabilities,  was  $707,809.83.  The  amount  expended  during  As- 
^  year  ending  June  30, 1890,  was  $26,783.36.  These  expenditures  re- 
sulted in  the  construction  and  maintenance  yf  the  north  and  south  piers, 
itorth  and  south  breakwaters,  and  dredging  in  channel. 

i'l^y  1,1889,  amonnt  available 162,376.51 

Add  amoont  covered  by  contracts  July  1,  1889 16,180.25 

,  78,556.76 

^J}f  1B90,  amoant  expended  during  fiscal  year,  exolasive  of 

.  Wilities  outstandiDg  July  1, 1889 121,282.72 

pyl,  1890,  outetandiug  liabilities 2, 152.97 

'''y  If  1890,  amount  covered  by  nnoompleted  contracts  made 

fliiring  the  fiscal  year  ending  June  30,  1890 '....     25,778.81 

49,214.50 

^°^y  1, 1890, balance  available 29,342.26 

Amount  appropriated  by  act  of  September  19,  1890 40,000.00 

nfc  available  for  fiscal  jear  ending  June  30,  1891 Qd,^^.^ 
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i  Amount  (estimated)  required  for  completion  of  existing  project $47,657.74 

<  Submitted  in  compliance  with  requirements  of  sections  3  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  1.) 

2.  Preservation  and  protection  of  the  peninsula  at  Presque  Islej  Brie 
Harbor  J  Pennsylvania.-^In  a  report  apon  the  examination  of  Erie  Ebur- 
bor,  made  in  1885,  it  was  recommended  that  the  neck  of  the  peninsnla 
be  protected  by  a  breakwater,  and  that  the  movement  of  sand  aronnd 
the  eastern  end  of  the  peninsnla,  which  threatens  to  close  the  harbor 
entrance,  be  arrested  by  the  constraction  of  jetties  x)erpendicnlar  to 
the  shore  of  the  peninsnla,  at  an  estimated  cost  of  $173,044.50. 

Work  under  this  project  was  in  progress  during  the  year  until  Octo- 
ber, 1889,  when  the  project  was  abandoned,  it  having  been  found  that 
the  structures  built  would  not  stand  against  the  violence  of  the  storms. 
No  further  work  is  at  present  contemplated,  but  the  sum  of  $20,000  has 
been  reserved  from  the  appropriation  for  the  improvement  of  Erie  Har- 
bor, to  be  used  in  case  of  necessity  in  closing  any  breach  which  might 
occur. 

The  total  amount  expended  up  to  June  30, 1889,  not  including  out- 
standing liabilities,  was  $200.25.  The  amount  expended  during  fiscal 
year  ending  June  30,  1890,  was  $59,799.75. 

Amount  covered  by  contracts  July  1,  1889 |S9,649.75 

July  1,  1890,  amount  expended  during  fiscal  year,  exdusiye  of  liabilities 
outstanding  July  1.  1889 59,649.75 

(See  Appendix  N  N  2  ) 

3.  Jhinkirk  Harbor j  New  Yorlc. — The  improvement  of  this  harbor  was 
commenced  in  1827,  when  the  first  appropriation  therefor  was  made. 
The  original  project  was  much  the  same  as  that  of  the  existing  improve- 
ment, which  comprises  the  formation  of  an  artificial  harbor  in  front  of 
the  city  by  means  of  a  breakwater  running  nearly  parallel  with  the 
shore,  and  a  shore-arm  or  pier  to  the  westward,  with  an  opening  be- 
tween the  pier  and  breakwater.  By  1832  the  sum  of  $28,489.84  had 
been  ^expended  on  the  original  plan,  and  the  breakwater  was  then  2,564 
feet  long  and  the  pier  1,400  feet  long. 

Various  improvements  and  repairs  were  made  from  time  to  time,  and 
by  1838  there  had  been  completed  2,125  feet  of  breakwater  and  300  feet 
of  detached  breakwater.    In  1848  the  breakwater  was  demolished. 

Between  1848  and  1870  some  portions  of  the  ^ork  were  renewed  and 
others  repaired,  but  in  1870  a  Board  of  Engineers  took  into  considera- 
tion the  question  of  the  radical  improvement  of  the  harbor.  The  Board 
recommended  a  plan  which  provided  a  breakwater  2,860  feet  long,  one 
part  of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel  with  the 
shore,  the  other  part  to  be  nearly  parallel  to  the  axis  of  the  channel 
entrance,  500  feet  long,  and  terminating  at  the  position  of  the  dumb 
beacon,  and  the  formation  of  a  channel  170  feet  wide  and  13  feet  deep; 
of  the  2,300foot  section  1,343  feet  have  been  completed;  none  of  the 
560foot section  has  been  built. 

Work  during  the  year  consisted  in  repairs  of  the  west  pier  and  dredg*. 
ing  in  the  channel.  The  superstructures  of  the  breakwaters  and  the  pier 
are  in  very  bad  condition  and  need  rebuilding.  The  channel  is  now 
100  feet  wide,  13  feet  deep,  and  requires  considerable  dredging  and 
rock  excavation  to  make  it  170  feet  wide  as  proposed. 

The  total  amount  expended  up  to  June  30, 1889,  not  including  out* 
standing  liabilities,  was  $479,008.15.  The  amount  expended  during  the 
£seal  year  ending  Jane  30, 1890,  was  $13,613.08. 
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Jnly  1, 1889,  ainoont  available    1^,396.23 

Jnh  1. 1890,  amount  expanded  during  fiscal  year,  excloHi  ve  of 

luibiUiies  oatstaoding  July  1,  1889 : 97,93a08 

July  1, 1890,  oatotanding  liabilities 7.36 

7, 945b  44 

July  1.1890,  balance  available 1,450.79 

Amoiinr.  appropriated  by  act  of  September  19,  1890 20,000.00 

AiDonnt  available  for  fiscal  year  ending  June  30,  1891 21, 450. 79 

iAmoaut  (estimated)  required  for  completion  of  existing  project 147, 916. 41 
8a>'initted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  aets  of  1866  and  1867. 

(See  Appendix  N  K  3.) 

i  Buffalo  Harbor  J  New  York, — The  original  project  for  the  improve- 
ment of  this  harbor  was  adopted  in  1826,  and,  as  modiHed  at  varioas 
times,  provided  for  the  construction  of  piers  on  the  north  and  south 
sides  of  Buffalo  Creek,  a  masonry  sea-wall  running  south  from  the  in- 
shore end  of  the  south  pier,  and  a  breakwater  less  than  half  a  mile  in 
toit  of  the  Buffalo  light-house,  its  long  arm  being  nearly  parallel  with 
the  shore. 

Tbe  present  project  was  adopted  in  1874,  and  provides  for  the.con- 
stinction  of  a  breakwater  of  crib- work,  7,000  feet  long,  running  parallel 
with  tbe  shore,  and  a  shore-arm  of  piles  and  crib- work,  4,100  feet  long 
niDniDg  out  toward  the  southern  end  of  the  main  or  detached  break- 
water, leaving  an  opening  of  about  150  feet  between  them. 

In  1887  this  project  was  amended  so  that  in  the  reconstruction  of 
saperstructure  concrete  was  substituted  for  timber  crib  work. 

During  the  past  year  the  principal  work  has  been  the  reconstruction 
of  a  portion  of  the  superstructure,  the  new  work  being  of  concrete  and 
extending  for  a  length  of  1,471.8  feet. 

The  total  amount  expended  up  to  June  30, 1889,  not  including  out- 
standing liabilities  was  $2,009,818.46.  The  amount  expended  during 
the  fiscal  year  ending  June  30,  1890,  was  $148,279.00. 

July  1, 1889,  amount  available $100,194.97 

Add  unoant  covered  by  contracts,  July  1,1889 59,971.02 

160, 165. 99 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 
UabiUtiesontstaDding  July  1,1889... $126,783.10 

Joly  1, 1890,  outstanding  liabilities 9,570.88 

•luly  1, 1890,  amount  covered  by  uncompleted  contracts  made 

daring  fiscal  year  ending  June  30,  1890 14,718. 11 

151,072.09 

%1, 1890,  balance  available 9,093.90 

A'XMMint  appropriated  by  act  of  September  19,  1890 300,000.00 

^OQDt  available  for  fiscal  year  ending  June  30, 1891 309,093.90 


! 


AmoQDt  (estimated)  required  for  completion  of  existing  project 446, 22:).  17 

Bobmitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(    bftrbor  acta  of  1866  and  1867. 

(See  Appendix  N  N  4.) 

5-  Tanawanda  Harbor  and  Niagara  River j  New  York, — The  project 
lor  this  work  contemplates  a  channel  18  feet  deep  and  400  feet  wide 
l^tD  the  month  of  the  Niagara  Biver  at  Lake  Erie  to  the  north  end  of 
Tonawanda  Harbor,  New  York. 


£»^. 
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On  November  24, 1888,  bids  were  opened  for  removing  rock  at  the 
month  of  the  Niagara  Elver  and  straightening'  the  channel,  and  for 
dredging  at  the  head  of  Strawberry  Island.  The  contracts  were  awarded 
to  Messrs  Hingston  &  Woods,  at  Boftalo,  N.  Y.,  at  $11.50  per  cubic 
yard  for  rock  excavation,  and  17  cents  per  .yard  for  dredging.  Work 
was  begun  in  the  early  part  of  May,  1889,  and  has  resulted  in  opening 
a  channel  at  Horse-shoe  lieef  250  feet  wide  and  18  feet  deep.  At 
Strawberry  Island  dredging  was  more  difficolt  than  was  supposed  to  be 
the  case,  as  there  is  hard  rock  underlying  the  gravel  and  sand  of  which 
the  bed  of  the  stream  was  supposed  to  be  composed. 

It  became  necessary  to  close  the  contract  for  dredging  and  enter  into 
a  new  contract  for  rock  excavation.  Work  under  the  last  contract  was 
commenced  June  1, 1890,  and  is  now  in  progress,  considerable  rock 
having  been  blasted  but  none  as  yet  removed.  It  will  become  neces* 
sary  to  revise  the  estimate  for  this  work  which  wi}l  require  further 
survey. 

The  total  amount  expended  up  to  June  30,  1889,  was  94,584,67. 
Amount  expended  during  fiscal  year  ending  June  30,  1890,  $69,386.26. 

July  1,  1889,  amount  available |57,07&90 

Add  amount  covered  by  contractSi  July  1,  1889 37,762.91 

94, 838. 81 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 968,809.74 

July  ],  1890,  outstanding  liabilities 37.03 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30.  1890 24, 000. 00 

92,846.77 

July  1, 1890,  balance  available 4 1,992.04 

Amount  appropriated  by  act  of  September  19,  1890 75,000.00 

■ 

Amount  available  for  fiscal  year  ending  June  30,  1891 76, 992. 04 

(See  Appendix  N  N  5.) 

6.  Wilson  Harbor^  New  York. — The  project  for  tbe  improvement  of  this 
harbor  was  adopted  in  1873  and  modified  in  1877,  the  object  being  to 
afford  a  channel  of  navigable  width  and  12  feet  in  depth  by  the  exten- 
Bion  of  parallel  piers  from  the  mouth  of  Twelve- Mile  Greek  to  the  12- 
curve  in  Lake  Ontario,  with  the  formation  of  a  protected  channel  be- 
tween the  piers.  The  mouth  of  the  creek  was  originally  obstructed  by 
a  bar,  upon  which  there  was  a  depth  of  about  1  foot. 

Before  the  commencement  of  operations  by  the  United  States  tbe  piers 
had  been  carried  about  400  feet  into  the  lake  by  private  enterprise. 

During  the  year  1888  a  protection  300  feet  lopg  was  built  to  shield 
the  shore  of  the  lake  from  the  action  of  waves  in  gales  from  the 
northeast,  and  prevent  a  breach  being  made  into  the  harbor.  A  sec- 
tion of  the  west  pier  150  feet  long  was  rebuilt.  At  the  end  of  tbe  year 
1889  dredging  operations  were  closed  and  a  channel  with  a  least  depth 
of  9^  feet  had  been  obtained.  The  appropriation  being  exhausted,  work 
bad  to  stop,  and  nothing  has  been  done  during  the  past  fiscal  year. 
The  piers  need  extensive  repairs  and  considerable  dredging  and  rock 
excavation  is  yet  required.  The  total  amount  expended  up  to  the  close 
of  June  30, 1889,  not  including  outstanding  liabilities,  was  $Gl,625uK). 
During  the  year  ending  June  30, 1890,  $3,262.29  was  expended  in  final 
payment  for  work  done  during  the  previous  year,  and  some  small  ex- 
penses. 
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Jal.Tlft889.  amoant  available 1284.60 

Add  amount  covered  by  contracts  July  1, 1809 3,(KK).90 

3, 374. 80 
Jq];  1, 1890,  amount  expended  during  fiscal  year,  exolnsire  of  liabilities 
outsUnding  July  1,1889 , 3,262.29 

Jnly  1,1890,  balance  available ^ 112.51 

iAmoant  (esti  mated )  leqnired  for  completion  of  existing  project 13, 978. 49 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  6.) 

7.  Oleott  Harbor,  New  York. — The  project  for  the  improvement  of  this 
harbor  was  adopted  in  1866.  It  proposes  to  connect  the  deep  water 
in  Lake  Ontario  with  the  deep  water  in  Eighteen-Mile  Creek  by  the 
exteDsioii  of  two  parallel  piers  from  the  month  of  the  creek  to  the  11-foot 
curve  in  the  lake,  with  the  addition  of  adredged  channel  between  the  piers. 
The  project  was  modified  in  1874  and  in  1881  to  provide  for  the  removal  of 
Tockfoand  to  exist  in  the  channel  between  the  piers  and  for  additional 
pier  extension.  The  natural  channel  between  the  month  of  the  creek 
^d  the  lake  was  obstructed  by  a  bar  upon  which  there  was  a  depth  of 
alK)Qt  1^  feet 

DoriQg  the  past  year  the  channel  has  been  dredged  to  a  depth  of  12 
feet  for  a  width  of  100  feet.  The  piers  need  extensive  repairs  and  con- 
siderable dredging  and  rock  excavation  in  the  channel  are  required. 

The  total  amount  expended  up  to  June  30, 1889,  not  including  out- 
fitaoding  liabilities,  was  $125,323.02.  The  amount  expended  during  fis- 
cal year  ending  June  30, 1890,  was  $6,790.15. 

%  1, 1889, amount  available $3,251.98 

Add  amoant  covered  by  oontracta  July  1,1889 4,425.00 

7,OT6.98 
JqIj  1, 1890,  amoant  expended  daring  fiscal  year,  ezolosive  of 

liabilities  OQtatanding  Jaly  1,  l^j89 16,790.15 

July  1,  ld90,  ontfitanding  liabilities -         5.00 

6,795.15 

%  1,1890,  balance  available isi.SS 

AoKmnt  appropriated  by  act  of  September  19,  1890 30.000.00 

Amoont  available  for  fiscal  year  ending  Jane  30, 1891 30,881.83 

(See  Appendix  N  N  7.) 

8.  OaJc  Orchard  Harbor j  New  York. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1836,  the  date  of  the  first 
appropriation,  and  proposed  the  construction  of  an  east  and  west  break- 
water approaching  to  within  200  feet  of  each  other,  and  connecting  at 
^ho  opening  with  two  parallel  piers  extending  into  the  lake. 

Subsequent  modifications  were  extensions  of  the  original  project  to 
.Pi^vide  for  the  removal  of  rock,  and  to  adjust  the  harbor  to  the  increased 
ueinaiid  of  commerce.  The  present  project  was  adopted  in  1881,  the 
^^ject  being  to  extend  the  piers  to  the  12-foot  cnrve  in  the  lake,  with 
the  formation  of  a  channel  of  navigable  width  and  12  feet  deep  at  low 
w^ter between  the  piers.  The  natural  entrance  into  Oak  Orchaid  Greek 
waa  narrow,  with  a  depth  of  from  2  to  4  feet. 

^  shore  protection  91  feet  long  was  bnilt  in  1888  to  the  east  of  the 
«^tpier. 

Doting  the  past  year  the  channel  has  been  dredged  to  a  depth  of  12 
feet  with  a  width  of  100  feet  The  piers  need  slight  repairs  and  consid- 
erable dredging  and  rock  excavation  in  the  channel  is  yet  required. 
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The  total  amount  expended  ap  to  Jane  30,  1889,  was  $193,693.83. 
The  amount  expended  during  the  fiscal  year  ending  «l  une  30, 1890,  was 
$5)666.31. 

July  1,  1889,  amount  available t3»80a37 

Add  amoant  covered  by  contraots  Jaly  1,  1889 2,250.00 

6.056.37 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.1889 $5, 31^51 

July  1, 1890,  outstanding  liabilities 10.68 

5,329.19 

July  1,  1890,  balance  available 729.18 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 729. 16 


1 


Amount  (estimated )  required  for  completion  ot  existing  project , .      6, 096. 82 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  N  N  8.) 


IMPROYEMETfT  OF  HARBORS    ON    LAKE    ONTARIO,  EAST  OF  OAK  OR- 
CHARD, NEW  YORK. 

Officer  in  charge,  Gapt.  Carl  F.  Palfrey,  Corps  of  Engineers,  until 
March  10, 1890,  and  after  that  date  Mtyor  M.  B.  Adains^  Corps  of  En- 
gineers ;  Division  Engineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Charlotte  Harbor^  New  York, — The  original  project  for  ttie  improve- 
ment of  this  harbor,  adopted  in  1829,  proposed  to  connect  the  deep  water 
in  Genesee  Biver  with  the  deep  water  in  the  lake  by  parallel  piers 
about  480  feet  apart. 

The  present  project,  adopted  in  1881,  is  for  the  extension  of  the  piers 
to  the  15-foot  curve  in  the  lake,  with  the  formation  by  dredging  of  a 
channel  between  them  of  a  navigable  width  and  15  feet  in  depth  at  low 
water. 

The  natural  channel  over  the  bar  was  tortuous,  and  in  calm  weather 
would  admit  at  ordinary  stages  of  the  lake  vessels  drawing  8  feet. 

The  toUl  amount  expended  from  1828  to  June  30, 1890,  is  $419,954.68, 
including  outstanding  liabilities ;  $4,905.42  in  addition  is  covered  by 
existing  contracts. 

The  amount  expended  from  the  adoption  of  the  present  project  in 
1881  to  June  30,  1890,  is  $101,876.28,  including  outstanding  liabilities. 
The  total  expenditures  have  resulted  in  extending  the  piers  to  the  13-foot 
curve  in  the  lake,  securing  a  channel  between  the  piers  200  feet  in  width, 
and  of  not  less  than  16  feet  in  depth  at  extreme  low  water. 

During  the  year  98,377^  cubic  yards  have  been  dredged  from  the 
channel. 

July  1, 1889,  amount  available tS7»106.48 

July  1,  18d0,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889. $2,954.76 

July  1,  1890,  outstanding  liabilities 50.00 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  Jane  30,  1890 4,905.42 

— 7,910.18 

July  1,  1890,  balance  available 19,196.30 

Amount  appropriated  by  act  of  September  19,  I8d0 .' 25,000. 00 

Aiaaonnt  available  for  fiscal  year  ending  June  30, 1891 44, 196. 30 
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iAmoont  (estimated)  reqnired  for  completion  of  existing  project |3i,  400. 00 
Sabmitted  in  compliafie^  with  requirements  of  sections  2  of  river  and 
harbor  acte  pf  1866  and  1867. 

(See  Appendix  O  O  1.) 

2.  OreatSodus  Harbor^  New  York, — The  earliest  project  for  the  im-' 
provement  of  this  harbor,  adopted  in  1828,  proposed  the  constmction  of 
two  breakwaters  from  east  and  west  shores,  approaching  to  within 
500  feet  of  each  other,  and  connecting  at  the  opening  with  parallel  piers 
extending  into  the  lake.  Subsequent  modifications  were  extensions  of 
theori^al  project,  to  accost  it  to  the  increased  demands  of  commerce. 

The  present  project  was  adopted  in  1882,  the  object  being  to  extend 
tbo  piers  to  the  15foot  carve  in  the  lake,  and  dredging  a  channel 
between  the  piers  15  feet  deep  at  low  water. 

The  natural  channel  would  admit  vessels  drawing  8  feet  at  ordinary 
lake  stage. 

.  The  total  amount  expended  from  1829  to  Jane  30, 1890,  is  $416,707.34, 
iocludiug  outstanding  liabilities ;  $3,065.88  in  addition  is  covered  by 
existing  contracts.  The  amount  expended  from  1881  to  June  30, 1890, 
u  168,204.01,  including  outstanding  liabilities.  The  total  expenditure 
bas  lesnlted  in  the  extension  of  the  west  pier  to  the  14-foot  curve  in 
the  lake  and  of  the  east  to  the  9-foot,  with  a  channel  of  navigable  width 
and  15  feet  deep  at  low  water,  between  them. 

The  operations  of  the  past  year  have  been  renewal  of  superstructure 
and  dredging. 

Jalyl,  1889,  amonnt  available $12,312.73 

•^Ov  if  1890,  amonnt  expended  daring  fiscal  year,  exclaeive  of 

litbilitieB ont«anding  July  1,  1889 11,373.19 

Joly  1, 1890,  amonnt  covered  by  ancompleted  contracts  made 

dariogtbefisealyearending  Jane  30, 1890 3,065.88 

4,439.07 

July  1,1890,  balance  available 7,873.06 

Amoant  appropriated  by  act  of  September  19, 1890 10,000.00 

Amoont  available  for  fiscal  year  ending  Jane  30,  1891 17,873.66 

JAxDonnt  (estimated)  required  for  completion  of  existing  project 36, 126. 44 
Sobmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  2.) 

3.  Little  Sodus  Harbor ^  New  York. — The  earliest  project  for  the  im- 
provement of  this  harbor  was  adopted  in  1829,  and  has  since  been  vari- 
ously modified.  The  first  appropriation  was  made  in  1852.  The  early 
project  proposed  the  partial  closing  of  the  opening  between  the  bay  and 
lake  by  lateral  dikes  connected  with  two  parallel  piers  extending  into  the 
lake. 

The  present  project,  which  is  an  expansion  of  the  earlier  ones,  was 
adopted  in  1881,  and  is  designed  to  afford  a  channel  of  navigable  width 
of  not  less  than  15  feet  depth  at  low  water. 

The  total  amount  expended  from  the  date  of  the  first  appropriation  in 
1852,  to  June  30, 1890,  is  $292,663.45,  including  outstanding  liabilities. 

The  amount  expended  from  the  adoption  of  the  present  project  in 
1881,  to  June  30. 1890,  is  $58,221.68,  including  outstanding  liabilities. 
The  total  expenaiture  has  resulted  in  the  extension  of  the  pier  to  the 
12'foot  curve  in  the  lake,  securing  a  channel  between  the  piers  of  navi- 
gable width  and  12  feet  in  depth  at  extreme  low  water. 

The  operations  of  the  fiscal  year  have  been  repairs,  and  reue^^l  oi 
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snperstrnctare  on  portioDS  of  west  pier  and  of  east  breakwater^  t1 
latter  is  parapet  form. 

July  1, 1889,  amount  available $9,096. 

.  July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889 3,768. 

July  1, 1890,  balance  available 5,328. 

Amount  appropriated  by  act  of  September  19, 1890 13,000. 

Amount  available  for  fiscal  year  ending  June  30, 1891 18, 328. 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 13, 671. 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  OO  3.) 

4.  Oswego  Harbor  J  New  York. — ^The  earliest  project  for  the  iinprov 
nient  of  this  harbor  was  adopted  in  1827,  and  proposed  to  inclose  an  ai> 
at  the  mouth  of  the  river  by  extending  jetties  from  the  shore  into  tl 
lake,  joining  the  enter  ends  by  a  breakwater,  but  leaving  an  openii 
through  which  to  euter  the  harbor. 

The  project  was  completed  in  1869  and  forms  the  present  inn 
harbor. 

The  present  project  was  adopted  in  1870,  and  consists  of  a  breakwat 
5,800  feet  in  length,  parallel  to  the  old  west  breakwater,  and  1,100  fe 
in  advance  of  it.  The  estimated  cost  was  $1,161,682.  It  was  subs 
qnently  modified  by  the  proposed  construction  of  an  east  breakwat 
2,700  feet  in  length,  the  reduction  to  350  feet  of  the  opening  betwe< 
the  east  end  of  the  west  breakwater  and  the  north  end  of  the  ligh 
house  pier,  the  construction  of  sx)urs  along  the  face  of  the  outer  we 
breakwater  to  reduce  the  effect  of  accumulated  seas,  and  fordeepenii 
by  dredging  the  inner  harbor  at  the  mouth  of  the  Oswego  Eiver,  an 
by  the  proposed  removal  of  the  east  breakwater,  now  in  progress. 

The  object  of  these  improvements  was  to  give  protection  to  the  cit 
docks  and  wharves,  and  to  the  commerce  of  the  harbor,  and  make 
depth  suitable  for  the  heaviest  draught  vessels  on  the  lakes. 

The  natural  entrance  to  the  mouth  of  the  river  was  shallow  and  difi 
cult  of  access. 

The  total  amount  expended  from  the  date  of  the  first  appropriatjc 
in  1826,  to  June  30, 1890,  is  $1,671,998.68,  including  outstanding  li; 
bilities;  $5,083.05,  in  addition,  is  covered  by  existing  contract. 

The  amount  expended  from  the  adoption  of  the  present  project  i 
1870  to  June  30, 1890,  is  $1,198,665.95,  including  outstanding  liabilitie 

The  total  expenditure  has  resulted  in  the  completion  of  the  original! 
projected  harbor;  the  completion  of  the  west  breakwater,  with  the  n 
duction  of  350  feet  of  the  opening  between  the  east  end  of  the  we^ 
breakwater  and  the  north  end  of  the  lighthouse  pier;  the  constrnctio 
and  the  removal  of  213  linear  feet  of  the  east  breakwater;  the  compL 
tion  of  two  spur  cribs,  and  the  deepening  of  the  river  mouth  to  a  dept 
of  15  feet  at  low  water,  securing  full  protection  to  the  docks  and  wharv< 
west  of  the  river  mouth,  and  channels  of  entrance  16  feet  deep  and  3£ 
feet  wide  each  to  the  inner  and  outer  harbors,  and  15  feet  deep  at  lo 
water. 

Early  in  December,  1884,  a  severe  northwest  storm  caused  a  breac 
in  the  west  breakwater  140  feet  in  width,  necessitating  repairs  for 
length  of  100  feet  each  side  of  the  breach. 

The  operations  of  the  fiscal  year  have  been  repairs  of  damage  b 
storm  and  removal  of  east  breakwater. 
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Jalyl,l889,  amooiita^ailAble 1112,786.08 

JqIj  1, 1890,  amount  ezpeDded  daring  fiscal  year,  exolosiye 

of  lUbilitiea  ontstonding  July  1, 1889.  ..*. $47,629. 68 

July  t,1890,oatstanding  liabilities 1,662.41 

Jol)  1,  lb90,  amount  oorexed  by  uncompleted  contracts  made 

during  the  fiacfbl  year  ending  Jane  30,  1890 5,083.05 

54,375.14 

July  1, 1890,  balance  arailable 58,410. 94 

Anoont  appropriated  by  act  of  September  19>  1890 3(»,000.00 

Amonnt  ayailable  for  fiscal  year  ending  June  30,  1891 88, 410. 94 

SAmoont  (estimated)  reqaired  for  repairs  and  completion 162, 000. 00 
Sobmittad  in  compliance  witb  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  0  0  4.) 

5.  SankeWs  Harbor^  New  York. — The  project  for  the  improvemeDt  of 
this  harbor  was  adopted  in  1881,  and  proposed  the  deepening  of  the 
harbor  over  an  area  of  about  15  acres  to  a  depth  of  12  feet  at  low  water. 
The  depth  previonsly  existing  was  less  than  8  feet  over  a  large  part  of 
its  area. 

In  1826  and  1828  the  snm  of  $6,000  was  expended  in  clearing  and  deep- 
ening the  harbor. 

The  total  amount  expended  from  1826  to  June  30, 1890,  is  $14,279.51. 
The  amount  expended  from  the  adoption  of  the  present  project  to  June 
30;  1890,  is  $8,279.51,  and  has  resulted  in  the  removal  of  24,010  cubic 
y&rds  of  sand,  mud,  and  gravel,  and  in  the  construction  of  a  stake  and 
^ine  jetty  164  feet  in  length,  with  a  mooring-crib  18  feet  square  at 
its  inner  end,  to  shelter  the  basin  and  prevent  gravel  drift  into  it. 
With  the  completion  of  that  work  the  harbor  had  a  depth  of  12  feet  at 
low  water  over  about  6  acres  of  its  area,  except  in  a  small  part  where 
the  presence  of  rock  in  place  limited  the  depth  to  a  little  less  than  12 
feet 

There  have  been  no  operations  during  the  fiscal  year. 

^oly»,  1889.  amount  available |556.*-:0 

^oly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontetanding  Joly  1, 1^ 23.44 

%  1, 1890,  balance  available 53-^7fi 

SAmoont  (estimated)  required  for  completion  of  existing  project 13, 000. 00 
fiobmitted  in  compliance  with  requirements  of  sections  i2oi  river  and 
Inrbor  acts  of  1866  and  1867. 

(See  Appendix  O  O  5.) 

^PEOVEMBWT  OF  OaDENSBUBO  HARBOR  ON  THE  RIVER  ST.  LAVf- 
KBNGB,  OF  HARBORS  ON  LAKE  OHAMPLAIN,  ANJ)  GRASS  AND  TIGON- 
DEROGA  rivers,  new  YORK,  AND  OF  OTTER  CREEK,  VERMONT. 

Officer  in  charge,Maj.  Milton  B.  Adams,  Corps  of  Engineers;  Division 
^^ig:ineer,  Col.  H.  L.  Abbot,  Corps  of  Engineers. 

1.  Ogdensburg  HarbaVy  New  York. — The  present  project  for  the  ira- 
P^Temeni  of  this  harbor  was  adopted  in  1890  and  contemplates  the  deep- 
^ning  of  the  various  channels  leading  from  the  deep  water  of  the  St. 
j^wrenee  River  and  that  along  the  city  front  so  as  to  afford  a  depth  of 
'7  feet  at  extreme  low  water,  at  an  estimated  cost  of  $158,950. 

When  operations  were  commenced  at  this  harbor  the  channels  afforded 
^pths  of  5  to  12  feet  only,  and  now  there  are  three  good  channels^ 
^m  deep  water  in  the  St.  Lawrence  £iver  to  the  nearest  doc)^^  ox 
-  BUG  90 ^ 


\ 
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wharves,  iu  which  water  from  15  to  16  feet  depth  is  afforded,  and  a  chan- 
nel 12  to  15  feet  deep  has  been  made  along  the  city  front. 

The  appropriation  of  August  11, 1888,  has  been  pledged  under  oob- 
tract  and  nearly  consumed  in  widening  and  deepening  the  channels  at 
this  harbor. 

The  total  amount  expended  from  the  date  of  the  first  appropriation  in 
1852  to  June  30, 1890,  has  been  $159,451.46,  and  from  the  adoption  of 
the  project  of  1882  to  that  of  1890  some  $40,000  were  expended. 

July  1,  1889,  amount  available $2,507,69 

July  1,  1890,  amount  expended  during  fiscal  year,  ezclusive  of  liabilities 
outstanding  July  1, 1889 1.593.61 

July  1,  1890,  balance  available 914.08 

Amount  appropriated  by  act  of  September  19, 1890 42,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 42,914.08 

Amount  (estimated)  required  for  completion  of  existing  project 116, 950. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 

(See  Appendix  P  P  1.) 

2.  Grass  River  (at  Massena),  New  Yorlc. — The  project  for  the  improve- 
ment of  this  river  was  adopted  in  1881  and  has  for  its  object  the  for- 
mation of  a  channel  with  a  least  depth  of  4  feet  and  a  least  width  of 
40  feet  from  the  St.  Lawrence  Biver  to  the  village  of  Masseua,  a  dis- 
tance of  about  7i  miles  by  water. 

The  natural  depth  of  the  shoal  places  is  about  2  feet.  The  act  of 
August  2, 1882,  appropriated  $3,000  for  this  work.  There  remained 
$2,948.60  unexpended,  which  by  act  of  August  11, 1888,  was  directed 
to  be  expended  in  dredging  operations  according  to  the  original  plan. 

Work  was  commenced  by  dredging  at  the  rapids  in  September,  1888, 
and  the  funds  were  consumed  with  the  removal  of  1,668^  cubic  yards 
at  a  cost  of  $1.76  per  yard. 

A  cut  800  feet  long  and  26  feet  wide  was  made,  which  lacked  about 
25  feet  of  carrying  it  through  the  shoal,  consequently  navigation  has 
as  yet  derived  no  benefit  from  the  improvement. 

Amount  appropriated  by  act  of  September  19,  1890 $6,000.00 

(See  Appendix  P  P  2.) 

3.  Breakwater  atBouse'^a  Point,  Lake  Champlain,  New  York, — The  proj- 
ect for  this  improvement  was  adopted  in  1885  and  contemplates  the 
construction  of  a  breakwater  composed  of  rubble  and  large  stone  on  a 
straight  line  from  Stony  Point  until  the  18-foot  curve  in  the  lake  is 
reached,  a  total  distance  of  2,000  feet. 

The  estimated  cost  of  the  breakwater  is  $110,000. 

Work  was  commenced  by  contract  September,  1885,  and  has  been  in 
progress  since  that  time. 

Three  contracts  have  been  made  and  completed,  and  there  are  some 
l,4751inear  feet  of  completed  breakwater.  The  funds  were  consumed 
with  the  completion  of  the  third  contract  in  November,  1889. 

The  good  effects  of  the  breakwater  are  apparent  in  the  increased 
shelter  afforded  at  the  docks  and  wharves. 

July  1,  1889,  amount  available $1,591.80 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  Uabilities 
outetanding  July  1,  1H89 1,484.07 

July  1,  1890,  balance  available 107.73 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amoan  t  araiiabie  fur  fiscal  year  ending  Jane  30, 1891 15, 107. 73 
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iAmdont  Ceetimated)  required  for  completion  of  existing  project |26, 500. 00 
Sobontteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  3.; 

4.  Q]miwmX  between  North  and  South  Hero  lala/ndsj  Lake  Charn^laiUy 
VmmU. — ^In  compliance  with  a  resolution  of  the  Senate  of  the  United 
States,  dated  January  15, 1887,  a  report  of  an  examination  of  the  above 
cbannel  was  submitted  and  printed  as  Senate  Ex.  Doc.  38,  Forty-ninth 
Congress,  second  session  (Appendix  O  0 11,  of  the  Report  of  the  Chief 
of  Engineers  for  1887). 

The  proposed  improvement  provided  for  the  removal  of  about  12,000 
cubic  yards  (mostly  bowlders)  at  the  west  end  of  *Hhe  Gut'^  channel, 
•and  4,000  cubic  yards  of  clay  and  gravel  from  its  eiisteru  end.  The 
river  and  harbor  act  of  August  11,  1888,  appropriated  $10,000  for  the 
work,  which  was  placed  under  contract  at  such  favorable  figures  that 
that  sum  was  found  sufficient  for  the  completion  of  the  improvement. 
Operations  commenced  July  20  and  were  completed  September  30, 
1889.  There  were  17,326.04  cubic  yards  removed,  at  49.9  cents  per 
yard. 

Jojy  1,1889,  amount  available.! $1,405.22 

•^olj  1, 181M),  amoont  expended  during  fiscal  year,  exclusive  of  liabilities 
oatttanding  July  1,  l«89 1,405.22 

(See  Appendix  P  P  4.) 

^*  BreaJcwater  at  Oordon^s  Landing^  Lake  Champlain,  Vermont — The 
project  for  this  improvement  was  adopted  in  1887,  and  has  for  its  object 
the  oonstmction  of  a  stone  breakwater,  composed  of  rubble  and  large 
fttoDes,  extending  in  a  straight  line  to  the  IGfoot  curve  in  the  lake  for 
tbe  purpose  of  affording  increased  shelter  to  a  landing  on  the  west 
8horeof  Grand  Isle,  Lake  Ohamplaiu.  Construction  commenced  Au- 
SQstll,  1887,  and  has  been  progressing  under  contract  since  then. 

Tlie  structure  is  to  be  terminated  at  675  feet  in  length  instead  of  800 
Meetly  as  originally  contemplated,  and  is  now  completed  with  the  excep- 
tion of  the  facing  of  large  stones  and  rubble-stone  core  for  about  135 
feet  at  its  outer  end. 

Jnly  1, 1801,  amount  available $1,035.75 

*'%  1»1490,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oiitsunding July  1,1889 *  1,03.5.75 

^oantappropnatedby  act  of  September  19,  1890 6,000.00 

(See  Appendix  P  P  6.) 

.  6-  Plattsburgh  Harbor^  New  York, — The  first  appropriation  for  the 

^'Dprovement  of  this  harbor  was  in  1836.    The  project  as  then  adopted 

^^d  the  modifications  that  have  been  made  since  have  resulted  in  the 

^^Wrnction  of  1,250  feet  of  breakwater,  the  protection  of  a  portion 

^  the  beach,  and  the  dredging  of  some  shoal  areas  within  the  har- 
bor. 

^nderthe  appropriation  of  August  II,  1888,  proposals  were  invited 
*^4  a  contract  made  for  dredging  28,000  cubic  yards  from  the  shoal 
*^.  within  tbe  harbor. 

-^is  contract  was  completed  in  November,  1889,  and  completes  the 
Project  of  1870. 

tilJ^  total  amount  expended  at  the  harbor  to  June  30,  1890,  has  beei 
J150,788.82,  of  which  amount  $62,189.66  was  expended  since  the  adop 
«on  of  the  modified  project  of  1870. 


fe 


308      REPORT  OP  thb:  chief  of  engineers,  u.  s  army. 

July  1, 1889,  amount  available $3,448.83 

Jaly  1,  1800,  amoant  expended  daring;  fiscal  year,  exolaeive  of  liabilities 
outstanding  July  1,  lb89 1,057.64 

July  1,  1890,  balance  available 2,391.19 

Amonnt  appropriated  by  act  of  September  19, 1890 32,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 34, 891. 19 

(See  Appendix  P  P  6.) 

7.  Burlington  Harbor^  Vermont — This  improvement  dates  from  1836. 
Modifications  of  the  original  plan  have  been  made  from  time  to  time  so 
as  to  afford  adequate  protection  to  the  increasing  commercial  and  ship- 
ping interests  of  the  harbor.  The  last  modification,  made  in  1886,  pro- 
vides for  farther  extension  of  the  breakwater,  both  to  the  north  and  to 
the  soath,  with  its  gradual  withdrawal  as  it  is  prolonged  into  water 
about  30  feet  deep,  instead  of  38  feet  deep,  so  as  to  reduce  the  cost. 

Operations  during  the  past  year  consisted  in  the  completion  of  the 
foundation  for  360  feet  northward  extension  to  the  breakwater,  and  the 
construction  and  sinking  of  nine  crib  substructures  thereon.  This  work 
is  under  contract,  and  will  require  for  its  completion  the  construction 
of  a  stone  superstructure  over  the  above  nine  cribs. 

The  total  amount  expended  to  date  has  been  $561,340.05,  and  under 
existing  project  $34,417.85. 

Jnly  1,1889, amonnt  available 1 $2,569.25 

Jnly  1,  1890,  amonnt  expeDded  during  fiscal  year,  exclnsive  of  liabilities 
outstanding  July  1, 1889 1^987.10 

July  1, 1890,  balance  available 582.15 

Amonnt  appropriated  by  act  of  September  19, 1890  ., 20, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 20, 582. 15 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  project 129,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  7.) 

8.  Otter  Creekj  Vermont. — The  project  for  this  improvement  proposes 
the  formation  of  a  channel  of  navigable  width  and  a  least  depth  of  8  feet 
from  Yergennes,  Yt.,  to  Lake  Ohamplain. 

The  appropriation  of  August  11, 1888,  was  applied  under  contract  in 
the  removal  of  3,000  cubic  yards  from  Bull  Brook  Bend  that  had  filled 
in  there  since  1884,  and  some  15,391.65  cubic  yards  from  other  shoals, 
under  contract  with  Luther  Whitney,  dated  January  21,  1889.  Opera- 
tions commenced  in  September  and  were  completed  in  November,  con- 
suming the  available  funds. 

There  has  been  expended  to  June  30,  1890,  $33,700.  The  stream  will 
require  widening  and  deepening  at  its  mouth  and  at  several  shoal  places 
in  order  to  carry  out  the  project  for  improvement,  and  unfortunately 
the  channel  then  afforded  is  not  likely  to  prove  permanent. 

.Inly  1, 1889,  amonnt  aTailable $260.33 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclnsiye  of  liabilities 
outstanding  July  1,1889 - 260.33 

Amonnt  appropriated  by  act  of  September  19, 1890 5,000.00 

C  Amount  (estimated)  required  for  completion  of  existing  project 16, 646. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  liver  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  8.) 
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0.  Tieondieroga  Rivevj  New  York, — The  project  for  this  irnprovemcfnt 
was  adopted  in  18S1,  its  object  being  to  aftbrd  a  chaunel  of  navigable 
width  and  a  least  depth  of  8  feet  at  low  water  from  Ticonderoga  village 
to  Lake  Champlain,  a  distance  of  about  2  miles. 

The  originai  estimated  cost  of  the  improvement  was  $42,516,  and  the 
amonnt  exx>ended  has  resulted  in  an  improved  channel,  bat  one  that 
i8,  iiDfortnnately,  far  from  permanent. 

The  appropriation  of  August  11, 1888,  had  been  pledged  under  con- 
tract and  work  was  progressing  when  the  last  annual  report  was  made. 
The  fands  were  consumed  and  the  contract  completed  early  in  July,  1889. 

AiQoant  appropriated  by  act  of  September  19,  1890 |2,000.00 

( Amount  (estimated)  reqaired  for  completiou  of  existing  project 28,  OIC.  00 

<  Sobmitteid  in  complianoe  with  requirements  of  sections  2  of  river  and 
{    harbor  acU  of  1866  and  1867. 

(See  Appendix  P  P  9.) 

10.  Narroics  at  Lhke  Champlaifij  New  York  and  Vermont — ^The  pro- 
ject for  this  improvement  was  adopted  in  1885  and  has  for  its  object  the 
removal  of  such  obstructions  in  the  channel  as  will  afford  a  least  depth 
of  12  feet  and  a  least  width  of  150  feet  from  Whitehall  to  the  Elbow, 
^d  12  feet  depth  and  200  feet  width  along  Cedar  Mountain  and  across 
Kenyon's  Bay, 

The  entire  undertaking  was  estimated  to  cost  $80,000 ;  $45,000  have 
Unappropriated,  and  the  original  project  stands  completed  at  a  little 
inore  than  half  the  estimated  cost. 

The  appropriation  of  August  11, 1888,  was  pledged  under  contract 
for  the  removal  of  60,000  cubic  yards  from  the  channel  between  the 
Blbow  and  Whitehall,  and  40,000  cubic  yards  from  the  channel  near 
Cedar  Mountain.  Work  wa«  progressing  at  the  date  of  the  last  annual 
Import  and  was  completed  early  in  September. 

The  officer  in  charge  recommends  the  improvement  of  three  locations 
between  the  Elbow  and  Cedar  Mountain  by  dredging,  and  at  an  esti- 
mated cost  of  $21,000. 

JnIyl,18H9,  amonnt  ayailable $4,847.86 

Joly  1, 1890,  amonnt  expended  during  fiscal  year,  exclosiye  of  liabilities 
oatatanding  July  1, 1880 1,908.49 

Jaly  1, 1890,  balance  available 2.939.37 

i^ount  (estimated)  required  for  completion  of  existing  project 18, 060. 03 
Babmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  P  P  10.) 

PACIFIC    COAST. 
^BOYBMBNT  OF  NAPA  BIVEB  AND  OAKLAND  HABBOB,  CALIFOBNIA. 

Officer  in  charge,  Col.  G.  H.  Mendell,  Corps  of  Engineers,  having 
^Qder  his  immediate  orders,  from  Augnst  13  to  November  9, 1889,  Lient. 
^ward  Burr,  Corps  of  Engineers,  and  since  September  4, 1889,  Lieut. 
^'  0,  I^wcomer,  Corps  of  Engineers. 

!•  Improvement  of  Napa  River ^  California^  officer  in  charge^  Lieut,  CoL 
^•S.  H.  Benyaurd^  Corps  of  Engineers j  until  September  23, 1889. — ^The 
P^ject  is  to  clear  away  snags  and  overhanging  trees  interfering  with 
^^vigation,  and  to  dredge  gravel  bars  to  give  4  feet  depth,  involving 
»ooat  45,000  yards  of  dredging. 

^0  operations  were  carried  on  duriog  the  year.    lilo  expeii(l\\AXtQA 
Were  made  during  the  year. 
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The  total  amount  expended,  there  being  no  outstanding  liabilities,  is 
$4,385.45.  / 

July  1,  1889,  amoaut  avaUable |3,lU.55 

Jnly  1,  1890,  balance  available 3.114.55 

AiDOQQt  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  Jnne  30, 1891 13, 1 14.  &5 


\ 


Amount  (estimated)  required  for  completion  of  existing  pnnect 10, 100. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  1.) 

2.  Improvement  of  Oakland  Harbor^  Calif  omia^  officer  in  charge^  LieuU 
Col.  W,  R.  R.  Benyaurdy  Corps  of  Engineers j  until  Atigust  19, 1889. — 
The  project  for  tbis  improvement  included  the  construction  of  two 
jetties,  submerge<l  at  high  water,  extending  from  the  shore  into  the  bay 
of  Ban  Francisco  for  a  distance  between  11,000  andl2,000  feet,  the  con- 
nection of  San  Leandro  Bay  with  the  basin  of  Oakland  Harbor  by  a* 
canal  1^  miles  in  length,  and  dredging. 

The  modifications  since  made  consist  in  raising  the  jetties  about  a 
foot  above  high  water,  in  increasing  the  width  of  the  canal  from  300  to 
400  feet,  and  in  dredging  the  channels  to  a  greater  extent  than  origi- 
nally contemplated. 

The  original  low- water  depth  was  about  two  feet,  admitting  light- 
draft  vessels  at  high  water.  The  present  low  water  depth  is  14  feet, 
admitting  at  high  water  vessels  of  16  to  18  feet  draft 

The  operations  during  the  past  year  have  widened  the  channel  be- 
low Oakland  for  the  greater  part  of  the  distance  to  300  feet,  and  for  the 
remainder  from  100  feet  width  to  225  feet,  this  work  not  being  entirely 
completed,  but  under  contract  to  be  finished  in  a  few  months.  The 
depth,  which  had  lessened  to  10  feet  in  a  few  places,  was  restored  to  14 
feet,  which,  with  increased  width,  adds  much  to  the  convenience  of  nav- 
igation. A  portion  of  the  tidal  canal  was  excavated,  and  is  yet  in  pro- 
gress under  contract.  Dredging  the  basin  was  executed  to  the  extent 
of  495,387  cubic  yards.  Five  thousand  four  hundred  and  forty-six  and 
one-third  tons  of  stone  were  placed  on  the  jetties,  and  25,197  square  feet 
of  dry  masonry  were  laid.  The  total  amount  of  excavation  during  the 
year,  on  land  and  by  dredge,  was  949,203  cubic  yards.  The  amount  of 
money  expended  to  the  close  of  the  fiscal  year  ending  June  30, 1889, 
was  $970,247.88.  The  amount  expended  during  the  year  ending  Juno 
30,  1890,  was  $189,439.81 ;  the  amount  retained  on  contracts  uncom- 
pleted is  $8,936.90,  and  the  amount  covered  by  work  to  be  done  under 
these  contracts  is  $61,780.69. 

July  1,  1889,  amount  available *|60,144.90 

July  1,  1890,  amount  expended  during  fiscal  year,  exdnsiye  of  liabilities 
outstanding  Jnly  1, 1889 14,950.18 

July  1,  1890,  balance  available 45,194.72 

Amount  appropriated  by  act  of  September  19,  1890 250,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 985, 194. 72 


1 


Amount  (esfcimated)  required  for  completion  of  existing  project 991, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1»66  and  1867. 

(See  Appendix  Q  Q  2.) 

"Erroneously  stated  in  Annaal  Report  for  1889  as  |51, 144.90. 
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3.  Survey  of  San  Francisoo  Harbor j  San  Pablo  and  Suiswn  BaySy  Straits 
of  Carquinez^  and  moul^  of  San  Joaquin  and  Sacramento  rivers^  officer 
in  eW^,  Lieut.  Col.  W.  H.  R,  Benyaurd^  Corps  of  Engineers^  until  Sep* 
imherT^y  1889. — The  lines  of  San  Francisco  Harbor  were  designated 
and  approved  by  the  War  Department.  There  were  no  operations  in 
the  field. 

la  order  to  complete  the  survey  of  San  Francisco  Harbor,  there  re- 
main about  100  square  miles  to  be  sounded,  covering  the  bar  and 
entrance.  The  part  already  completed  covers  about  1 10  square  miles 
adjacent  to  the  city. 

Jnly1,1889,amonnt  ayailable - $1,446.51 

July  1, 1890,  amount  expended  daring  fiscal  year,  exclusire  of  liabilities 
outrtandiog  July  1, 1889 318.12 

July  1,11390,  balance  avaUable 1,128.39 

JAnranpt  (estimated)  required  for  completion  of  existing  project 16, 000. 00 
Sobmittod  in  compliance  with  requirements  of  sections  2  of  riyer  and 
lurbor  acts  of  1866  and  1867. 

(See  Appendix  Q  Q  3.) 

UtPBOVBMBNT    OF    BEDWOOD,  SAN   LUIS  OBISPO,  WILMINOTON,  AND 

SAN  BIEGO  HABBOBS,   GAL1FOBNIA. 

Officer  in  charge,  Lieat.  Col.  W.  H.  H.  Benyaurd,  Corps  of  Engineers, 
luivJDe  nnder  his  immediate  orders  Second  Lient.  James  J.  Meyler, 
Corps  of  Engineers. 

h  Bedfcood  Harbor^  California. — The  project  is  to  dredge  Redwood 
Creek,  adjacent  to  Bed  wood  Harbor,  for  a  distance  of  about  6,000  feet, 
80  ag  to  give  a  channel  not  less  than  50  feet  wide  and  3  feet  deep  at 
mean  low  tide.  This  will  accommodate  the  vessels  of  60  to  80  tons  trad- 
ing at  this  port.  Previous  to  the  commencement  of  this  work  tbe  bot- 
tom of  the  channel,  through  the  stretch  indicated,  was  on  an  average  3 
feet  above  mean  low  tide.  At  the  commencement  of  the  fiscal  year  the 
creek  had  been  dredged  to  within  a  short  distance  of  the  upper  limit  of 
the  projected  channel.  Work  was  continued  during  July  and  August 
ftnd  the  project  completed. 

The  total  amount  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1889,  was  $12,986.41. 

The  improvement  can  not  be  considered  of  a  permanent  character. 
There  being  no. tidal  basin,  tbere  is  a  constant  tendency  to  shoaling, 
doe  to  natural  causes.  Operations  must  therefore  be  continued  from 
time  to  time  to  maintain  tbe  channel  in  a  navigable  condition.  An  ex- 
Aminsvtion  made  in  March  last  sbowed  that  the  channel  dredged  in  1887 
^d  1889  had  partially  filled  up,  due  to  material  brought  down  from 

^he  upper  reach  of  the  creek  and  from  the  sliding  in  of  the  natural 

banks. 

.  Any  appropriation  made  in  the  future  will  be  expended  in  maintain- 
i*^g  the  dredged  cbannel. 
The  total  amount  expended  is  $15,397.70. 

^'^{y 1, 1889,  amount  available $2,413.59 

'*^^1\  1H90,  amoant  expended  doring  fiscal  year,  ezclaBive  of  liabUities 
»ttt«Unding  J  aly  1,1889 2,411.29 

^«Jy  1, lt90,  balance  available 2.30 

(8ee  Appendix  B  R  1.) 

2'  &n  Luis  Obispo  HarboTy  California. — The  project  is  intended  to  »e- 
^^^  a  protected  mohorage  by  the  couBtruction  of  a  breakwatot  a\oTi^ 
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Whaler's  Beef,  extending  from  Point  San  Lais  to  Whaler's  Island,  and 
thence  to  a  point  where  the  outer  reef  rises  above  high  wat«r.  The 
total  length  of  the  stmctare,  when  completed,  will  be  2,300  feet. 

At  the  commencement  of  the  fiscal  year  the  contractor  had  deposited 
on  the  reef  stone  to  the  amount  of  2,812  tons.  The  amount  expended  on 
this  improvement  up  to  the  close  of  the  fiscal  year  ending  June  30, 1889, 
was  $0,205.51.  Succeeding  operations  consisted  in  closing  the  gap  be- 
tween Point  San  Luis  and  Whaler's  Island,  and  in  depositing  stone  on 
the  line  of  the  breakwater  outside  of  Whaler^s  Island.  The  total  amount 
of  material  deposited  on  the  reef  was  6,596  tons. 

Work  will  be  continued  during  the  coming  season  upon  the  outer  ex- 
tension of  the  breakwater. 

The  estimate  herewithis  intended  for  a  continuance  of  these  operations. 

The  total  amount  expended  is  $24,990.70. 

July  I,  1889.  amount  available $123.39 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 114.09 

July  1,  1890,  balance  available 9.;^0 

Amount  appropriated  by  act  of  September  19,  1890 40,000.00 

Amount  available  for  fiscal  year  aoding  June  30, 1891 40, 009, 30 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 219, 900. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  B  B  2.) 

3.  Wilmington  Harbor j  California.. — The  present  project  is  intended  to 
secure  a  depth  of  16  feet  at  mean  low.  tide.  Previous  to  the  commence- 
ment of  the  improvement  there  was  a  depth  not  to  exceed  1  foot  at  the 
entrance  at  low  tide.  The  operations  have  resulted  in  securing  a  chan- 
nel of  not  less  than  12  feet  throughout  its  entire  length.  It  is  intended 
to  still  increase  this  depth  by  dredging  and  by  extending  the  jetties. 

Dredging  operations  were  delayed  until  May,  owing  to  the  fact  that 
reasonable  bids  for  the  work  could  not  be  obtained,  though  proposals 
were  twice  solicited  by  advertisements.  A  contract  was  finally  entered 
into  for  dredging  the  interior  channel  at  a  rate  of  55  cents  per  cubic 
yard.  During  the  short  period  worked,  the  contractor  removed  13,498 
cubic  yards  of  material. 

Specifications  were  issued  in  June,  inviting  proposals  for  furnishing 
16,000  tons  of  stone  for  the  west  jetty. 

The  work  of  dredging  and  of  jetty  extension  will  be  carried  on  during 
the  coming  season,  and  in  the  future,  under  the  existing  project,  to  the 
extent  of  the  funds  made  available. 

The  total  amount  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1889,  was  $741,041.21. 

The  total  amount  expended,  including  outstanding  liabilities,  is 
$752,005.82. 

July  1,1889,  amount  available |128,d5a79 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $5,714.33 

July  1,  1890,  outstanding  liabilities 5,250.28 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30, 1890 40,068.50 

51, 033. 11 

Jnly  1,  1890,  balance  available 77,925.68 

Amount  appropriated  by  act  of  September  19,  1890 34, 000. 00 

AiDOfiii^  aFAiiabld /or  fiscal  year  ending  June  30,  1891 111,925.68 


kv 
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iimoant  (estimated)  reqaiied  for  completion  of  existing  project $51, 000. 00 
Bobmitted  in  compliaoce  with  requirements  of  sections  2  of  riyer  and 
barbor  acts  of  1866  and  1867. 

(See Appendix  BBS.) 

i  San  Diego  Harbor j  California. — ^The  work  heretofore  carried  on  at 
Ban  Diego  consisted  in  changing  the  coarse  of  the  San  Diego  BiTcr,  in 
order  to  prevent  the  filling  up  of  the  harbor  by  material  brought  down 
in  flood  stages.  A  substantial  levee  was  built  across  the  old  channel 
of  the  river  near  its  entrarce  into  the  harbor,  and  a  new  water-way  was 
excavated  leading  into  False  Bay. 

ThiB  work  was  completed  in  1876,  since  which  time  operations  have 
Bimply  consisted  in  keeping  the  levee  in  good  condition.  The  total 
UDoaot  expended  on  this  work  up  to  the  close  of  the  fiscal  year  ending 
Jane  30, 1889,  was  $81,918.45.       ^ 

A  sorvey  of  the  outer  bar  and  entrance  was  made  in  1887,  and  an 
Ornate  amounting  to  $394,400  was  presented  for  dredging  the  mid- 
dle ground  near  the  entrance  and  for  building  a  jetty  on  Zuninga 
8hoal8.  This  latter  work  is  ifitended  to  secure  a  depth  over  the  outer 
bar  of  26  feet  at  mean  low  water. 

Jnjy  1, 1889,  amount  available 181.55 

J<uy  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
wtrtanding  July  1, 1889 50.00 

%  1, 1890,  baUnce available 31.55 

AiDoimt  appropriated  by  act  of  September  19,  1890 60,500.00 

^Qnt  available  for  fiscal  year  ending  June  30, 1891 60,531.55 

(See  Appendix  B  B  4.) 

DCPEOVEMENT  OP  ENTBANOE  TO  HX7MB0IJ)T  BAY  ;  OF  SAN  JOAQUIN, 
MOXELtmNE,  SAGBAMENTO  AND  FBATHEB  BIYEBS,  AND  PETALUMA 
CRBBK,  GALIPOBiriA. 

Officer  in  charge,  Maj.  W.  H.  Heuer,  Corps  of  Engineers;  Division 
Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 
,  1.  San  Joaquin  River,  Stockton  and  Mormon  sloughs^  Oalifornia. — ^This 
n?er  before  improvement  began  had  a  6  feet  deep  low«water  channel, 
I^  than  100  feet  wide  to  Stockton,  and  a  channel  less  than  2  feet  in 
^epth,  for  six  to  seven  months  annually,  on  the  upper  river  to  HilPs 
Ferry. 

The  project  adopted  in  1877  had  for  its  object  the  securing  and  main- 
teDanoe  by  dredging  of  a  low- water  channel  100  feet  wide  and  0  feet 
^^pto  Stockton,  and  the  making  of  cut-offs  and  the  general  temporary 
Improvement  of  the  upper,  river  by  wing-dams,  snagging,  and  the  par- 
tial or  complete  closure  of  some  of  the  outlets. 

Up  to  the  close  of  the  fiscal  year,  June  30, 1889,  the  sum  of  $173,034.12 
fiad  been  expended. 

At  that  lime  there  was  a  channel  100  feet  wide  and  0  feet  deep  to  the 
^tockton  Slough.  At  the  commencement  of  the  present  fiscal  year  this 
'^^  shoaled  to  6  feet,  and  had  to  be  re-dredged  to  a  depth  of  9  feet, 
^QiriDg  the  removal  of  120,959  cubic  yards  of  dredged  material,  which 
^^  removed  from  a  series  of  cuts  aggregating  in  length  16,198  feet, 
^h  cat  averaging  50  feet  in  width,  at  a  cost  of  6|  cents  per  cubic  yard. 
^igh  water  in  December  1889  caused  work  to  be  stopped.  Its  condition 
^  Jone  30  is  unknown,  as  the  river  is  yet  in  a  flood  state.  Since 
<ifedgiDg  stopped  in  December  there  has  been  no  interruptiou  Ui  \ia^V- 
Sation.    it  is  probable  that  in  consequence  of  this  exceptionaW^  Xax^e^ 


314    REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

flood  the  channel  in  Stockton  Slough  has  partially  refilled,  and  in  the 
future,  as  in  the  past,  can  only  be  maintained  by  annual  dredging. 

It  is  reported  that  during  the  present  flood  the  submerged  dam  built 
at  Paradise  Cut  in  1888,  was  washed  away.  This  report  has  not  yet 
been  verified  as  the  river  is  still  in  its  flood  stage,  and  is  over  2  miles 
wide  at  this  locality,  where  its  normal  width  is  less  than  250  feet.  If 
it  is  washed  out  the  estimated  cost  of  replacing  it  is  about  $14,000.  A 
(lam  is  also  required  at  Laird's  Slough,  to  close  a  crevasse  and  improve 
navigation  on  the  upper  river;  the  estimated  cost  of  this  dam  is  $9,570. 
Cut-offs  are  required  at  Head  Beach  and  Twenty-one  mile  Slough. 

Jaly  1,1889,  amount  available $10,690.88 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 7,296.32 

July  1,  1890,  balance  available f 3,394.56 

Amount  appropriated  by  act  of  September  19, 1890 1 75,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 78, 394. 56 

(See Appendix  SSI.) 

2.  Mokelumne  River ^  California. — Before  improvement  began  on  this 
river  in  1884  it  was  obstructed  by  snags  and  overhanging  trees,  caus- 
ing delay  and  danger  to  navigation.  The  project  adopted  aimed  at  re- 
moving these  obstructions,  $13,000  has  been  appropriated,  and  in  1884, 
1885, 1886, 1887,  and  1888,  $12,439.70  of  this  was  spent  and  the  project 
was  completed,  leaving  the  navigation  of  the  river  in  good  condition 
and  unobstructed.  No  work  has  been  done  in  the  last  fiscal  year  and 
it  is  reported  that  shoals  are  forming  near  the  head  of  navigation  at 
New  Hope  Landing.  At  present  the  river  is  high,  and  during  its  high 
stage  navigation  is  uninterrupted.  It  is  not  believed  that  the  improve- 
ments have  c^iUsed  any  reduction  in  the  rates  of  freight  or  insurance. 
One  steamer,  the  Constanoe^  makes  three  trips  per  week  and  carries  all 
the  freight  offering. 

July  1,1889,  amount  available.... $560.30 

July  1,  1890,  balance  available 560. 30 

(See  Appendix  S  S  2.) 

3.  Sa^cramento  and  Feather  rivers^  California. — Before  improvement 
began  on  these  rivers  navigation  was  dangerous  on  account  of  snags, 
and  on  the  Upper  Sacramento  and  Feather  rivers  were  numerous 
shoals,  all  of  which  were  obstructions  to  navigation. 

In  1874  a  project  was  made  for  the  improvement  of  their  low- water 
channels,  to  consist  of  the  removal  of  snags,  scraping  of  bars,  and  the 
building  of  temporary  wing-dams  for  concentrating  the  currents  and 
reducing  widths  where  required. 

Three  hundred  and  forty-one  thousand  two  hundred  and  forty-eight 
dollars  and  fifty-three  cents  was  expended  up  to  June  30, 1889,  and 
$49,338.10  has  been  expended  during  the  present  fiscal  year.  On  June 
30,  1889,  the  river  was  in  a  fairly  good  navigable  condition,  the  snag- 
boat  was  at  work  removing  snags,  and  completed  this  season's  work  in 
August  1889,  having  in  the  two  months  removed  705  snags  and  70  over- 
hanging trees. 

In  December,  1889,  both  rivers  reached  their  flood  stage  and  numer- 
ous breaks  in  the  levees  occurred.  One  just  below  and  opposite  Sacra- 
mento became  1,095  feet  in  length  and  had  a  maximum  depth  of  24  feet 
of  water  through  it ;  the  average  depth  of  water  in  this  break  was  12 
to  14  feet.    Contracts  f  :r  closing  this  with  brush,  piling  and  ballast 
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were  made  aod  the  work  is  now  secure  and  under  perfect  control.  The 
work  will  probably  be  finished  within  the  next  ten  days.  A  joint  reso- 
lutiou  of  Congress^  approved  December  21, 1889,  made  $110,449.67,  an 
iiuoz])ended  balance  heretofore  unavailable,  useful  for  removal  of  dam- 
ages caused  by  recent  floods.  With  part  of  this  money  the  crevasse  was 
closed.  The  snag-boat  and  barge  were  hauled  out  on  the  ways  and 
thoroughly  repaired,  making  them  available  for  work  when  their  serv- 
ices are  required. 

There  has  been  no  interruption  to  navigation  during  the  past  fiscal 
year.  The  recent  extremely  high  and  prolonged  flood  has  probably 
caused  more  snags  than  usual  to  lodge  in  the  upper  river.  A  re-survey 
of  the  lower  river  is  contemplated  as  soon  as  the  floods  subside. 

The  commerce  of  the  Sacramento  Blver  above  Sacramento  is^  handled 
entirely  by  one  transportation  company  operating  8  steam-boats  and  21 
barges.  Their  tonnage,  sizes,  etc.,  are  described  in  the  detail  report. 
On  the  lower  river,  that  is,  from  Sacramento  to  its  mouth,  the  Southern 
Pacific  Bailroad  Company  runs  two  steamers,  each  about  450  tons,  mak- 
ing one  trip  per  day,  and  the  California  Transportation  Company  own 
and  operate  5  steamers,  the  largest  of  which  is  619  tons,  the  smallest 
145  tons,  and  7  barges  varying  from  378  to  115  tons  capacity.  They  only 
run  a  short  distance  above  the  mouth  of  the  river. 

On  the  Feather  Biver  only  one  steam-boat  is  run,  making  one  round 
trip  i>er  week.  The  boat  is  owned  by  the  Southern  Pacific  Railroad 
Company. 

July  l,1889,amoaDtavaUable $122,367.99 

Jaly  1, 1690,  amoont  expended  doilDg  fiscal  year,  exduAive  of 

Uabilitiee  outetandiD);  July  1,1889 $47,954.62 

July  1. 1690,  outstanding  liabilitieB 21,618.47 

69,573.09 

July  1, 1890, balance  available 52,794.90 

Amoont  appropriated  by  act  of  September  19,1890 '. 30,000.00 

Amoont  available  for  fiscal  year  ending  June  30, 1891 82, 794. 90 

(See  Appendix  S  S  3.) 

4.  Petaluma  Creekj  Calif omia. — ^Before  improvement  this  ereek  was 
crooked  and  in  places  at  low  water  was  bare.  In  1880  a  project  was 
made  and  adopted  for  improving  it  by  making  cutofis  and  dredging 
a  channel^50  feet  wide  and  3  feet  deep  at  low- water  stage.  Work  was 
done  by  contract  and  in  1884  the  project  was  completed  at  a  cost 
of  $27,656.91.  In  1888  the  channel  had  deteriorated  and  was  again 
dredged  so  as  to  relieve  immediate  wants  of  navigation,  and  $2,116.39 
was  spent  in  doing  this.  On  Jane  30, 1889,  the  channel  was  in  fairly 
good  condition,  and  up  to  that  date  $29,983.54  had  been  spent  on  the 
improvement.  No  work  has  been  done  daring  the  present  fiscal  year, 
though  the  channel  has  again  deteriorated  somewhat  and  steam-boat 
men  complain  of  detention.  One  steam-boat,  294  tons,  makes  daily  trips 
between  Petalama  and  San  Francisco ;  2  schooners  ran  regularly  be- 
tween these  two  ports.    The  commerce  is  reported  to  be  increasing. 

July  1, 1889,  amonnt  ayailable $2,016.46 

July  1, 1890, balance  available ./. 2,016.46 

Amoont  appropriated  by  act  of  September  19,1890 4,000.00 

Amount  available  for  fiscal  year  ending  Jnne  90, 1891.. 6,016. 46 

(See  Appendix  S  S  4.) 
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5.  Humboldt  Harbor  and  Bay^  California. — Prior  to  comraouciug  work 
ill  1881  tbe  chanuels  in  Humboldt  Bay  were  shallow  aud  vessels  some- 
times h!a<d  difficulty  in  getting  to  wharves  in  Eureka,  Areata,  and  Hook- 
ton.  They  were  dredged  out,  a  depth  of  13  feet  at  low  water  was  ob- 
tained to  Eureka  wharves,  and  channels  having  10  feet  in  depth  at 
low  water  were  dredged  to  Areata  and  Hookton.  This  was  the  origi- 
nally adopted  project,  which  was  completed. 

In  1882  a  project  was  adopted  for  building  a  low  training- wall  so  as 
to  improve  the  entrance  to  Humboldt  Bay.  This  wall  was  to  be  about 
6,000  feet  long,  to  extend  from  the  south  spit  in  a  northwest  direction 
out  towards  the  bar.  It  was  estimated  to  cost  about  $600,000,  and  its 
object  was  to  aid  the  currents,  to  deepen  the  water  on  the  bar,  and  to 
straighten  the  entrance  to  the  harbor. 

In  1888  contract  was  made  for  building  part  of  the  training  wall,  and 
work  on  this  was  commenced  in  1889.  On  June  30, 1889,  this  work 
had  but  fairly  commenced ;  work  was  continued  till  December,  1889, 
when  work  had  to  cease  on  account  of  bad  weather,  and  was  again 
resumed  in  May,  1890.  The  extension  of  ten  months  of  time  granted 
in  the  contract  expires  October  31, 1890. 

The  training-wall,  or  south  jetty,  now  extends  seaward  from  the 
south  spit  3,039  feet.  Its  bottom  is  brush  mattresses,  averaging  about 
4^  feet  in  thickness  and  averaging  about  46  feet  in  width.  This  is  cov- 
ered with  heavy  rock  to  keep  it  in  place.  Near  the  shore  and  900  feet 
seaward  this  rock  covering  is  above  the  level  of  high  water,  the  next 
384  feet  is  between  high  and  low  water,  the  next  1,756  feet  is  submerged. 
All  of  this  jetty  had  to  be  built  from  a  trestle  work  carrying  engine 
and  cars,  the  rails  being  about  16  feet  above  high  tide. 

Up  to  June  30, 1890, 1,605  feet  of  railroad  track  on  shore  has  been 
built,  31,155  tons  of  rock  delivered  and  accepted  in  jetty  and  shore 
protection,  18,660  cubic  yards  of  brush  mattress  laid,  3,327  lineal  feet  of 
pier  over  water  constructed.  Up  to  the  close  of  the  fiscal  year  $100,864.92 
has  been  spent  on  this  work. 

The  work  in  its  incomplete  state  thus  far  has  not  made  any  material 
increased  depth  of  water,  nor  was  it  expected  to  do  so.  It  has  caused 
the  north  spit  to  erode  somewhat,  and  there  is  and  has  been  during  the 
whole  year  a  channel  carrying  14  to  20  feet  into  the  harbor.  The  &ct* 
has  been  established  that  the  rock  can  be  made  to  stay  in  the  jetty  and 
that  the  sand  follows  the  jetty  out  as  the  latter  is  being  i>uilt,  thus 
answering  the  purpose  of  concentrating  and  directing  the  current. 

The  commerce  of  the  port  is  carried  by  two  steamers  running  from 
San  Francisco  to  Eureka,  each  making  two  regular  trips  per  week. 
Also,  several  steam  schooners  and  numerous  sailing-vessels  engaged 
principally  in  the  lumber  trade. 

July  1,  1889,  amoant  available $6,819.49 

July  1, 1890,  amount  expended  during  fiscal  year,  ezolnsive  of  liabilitiee 
outstanding  July  1, 1889 5,844.05 

July  1, 1890,  balance  available 974.84 

Amount  appropriated  by  act  of  September  19,  1890 80,000.00 

Amount  available  for  ^scal  year  ending  June  30. 1891 60, 974. 84 


\ 


Amount  (estimated)  required  for  completion  of  existing  project . . .  ^ 257, 500. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  rivei  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  S  S  5.) 
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[MPROYEMENT  OF  TKE  ENTRANCE  TO  OOOS  BAT— IMPROTEMENT  OF 
YAQUINA  BAY,  OF  COQUILLB  RIYER,  OF  tJMPQUA  RHTER,  OF  TILLA- 
MOOK BAY  AND  BAR,  OREGON;  OF  UPPER  COLUMBIA  AND  SNAKE 
RIYERS,  OREGON  AND  WASHINGTON ;  OF  CHEHALIS  RIVER,  AND  OF 
SKAGIT,  STEILAQUAMISH,  NOOTSACK,  SNOHOMISH,  AND  SNOQUALMIE 
RIVERS,  WASHINGTON. 

Officer  in  charge,  Oapt.  Thomas  W.  Symons,  Corps  of  Engineers; 
Division  Engineer,  Col.  O.  H.  Mendell,  Corps  of  Engineers. 

1.  CoquUle  River ^  Oregon;  in  charge  of  Capt  Willard  Young^  Corps  of 
EngineerSj  until  December  4, 1889. — At  the  time  the  work  of  improvement 
was  begnn  the  entrance  to  the  Coqnille  Eiver  was  considered  very  dan- 
gerous. It  was  by  a  long,  tortuous,  and  narrow  channel  skirting  the 
soath  headland,  stndded  with  rocks  from  beyond  the  bar  on  the  out- 
side to  a  distance  of  one-half  mile  inside.  The  depth  at  low  water  over 
the  bar  was  only  about  3  feet,  and  the  position  of  the  bar  channel  was 
constantly  shifting.  The  channel  sometimes,  at  long  intervals  apart, 
broke  through  the  north  spit,  but  ^d  not  remain  long  in  this  position. 
The  entrance  at  such  times  was  comparatively  safe,  and  the  chaniiel 
was  at  its  very  best.  The  mean  rise  of  tide  was  4.1  feet.  The  plan  of  the 
ionprovement  is  to  construct  two  parallel  high  tide  jetties,  800  feet  apart, 
running  out  to  sea  a  sufficient  distance  to  open  and  maintain  a  channel 
over  the  bar  with  a  least  depth  of  8  feet  at  low  water,  the  north  jetty 
starting  from  Backliffe  Bock  and  the  south  jetty  from  a  point  on  the 
left  bank  inside  the  entrance.  The  cost  of  this  work,  as  estimated  in 
1878  by  Maj.  J.  M.  Wilson,  is  $164,200. 

The  law  of  August  11, 1888,  authorized  in  addition  $5,000  to  be  ex- 
I>ended  for  snagging  between  C(^qui]]e  City  and  Myrtle  Point. 

The  amount  which  had  been  expended  on  the  project  for  the  improve- 
ment of  the  mouth  of  the  Coquille  to  June  SO,  1889,  was  $67,822.67. 
The  channel  through  the  north  spit  was  opened  in  1882,  after  the  con- 
struction of  about  1,000  feet  of  temporary  jetty,  and  soon  after  the  old 
channel  was  completely  filled  up  and  the  jetty  across  it  covered  with 
saod  and  drift.  The  new  channel  when  well  opened  gave  a  depth  of  7 
fee^  at  low  water  over  the  bar.  During  1884  some  of  the  temporary 
jetty  was  destroyed  by  drift,  and  the  adjacent  fill  was  washed  out,  so 
that  a  portion  of  the  outflow  escaped  uselessly  to  the  south  among  the 
rocks,  causing  a  shoaling  up  of  the  channel  over  the  bar  to  a  depth  of 
5  feet.  In  1^5  the  jetty  was  repaired  and  extended  out  to  a  length  of 
1,523  feet,  giving  a  channel  depth  of  about  Q  feet  at  low  water.  During 
the  season  of  188G-'87  an  extension  of  403  feet  was  made  to  the  jetty 
pile- work,  and  the  jetty  was  partly  completed  by  the  addition  of  stone. 
Daring  1889  the  jetty  was  still  further  strengthened  and  extended,  with 
the  result  that  the  ordinary  high-water  depth  on  the  bar  was  11  feet, 
while  during  a  part  of  the  time  a  depth  of  20  feet  was  obtained. 

The  amount  expended  during  the  year  ending  June  30,  1890,  was 
.  $7,025.81.  Of  this  amount  about  $4,000  was  expended  in  snagging  on 
the  river  between  Coquille  City  and  Myrtle  Point,  under  the  clause  in 
the'  appropriation  bill  which  authorized  the  expenditure  of  $5,000  for 
this  purpose.  The  results  of  the  work  already  done  at  the  mouth  of  the 
Coqnille  are  in  the  highest  degree  satisfactory,  there  being  now  a 
straight  channel  out  to  sea  with  a  depth  of  10  feet  at  low  water.  From 
the  outer  end  of  the  jetty  a  deposit  of  sand  tails  out,  forming  a  well- 
defined  low  sand  jetty  or  training-wall  in  direct  prolongation  of  the 
jetty,  and  on  the  north  side  sand  has  been  deposited  parallel  with  lYi^ 
jett7,  and  nearly  up  to  lav  water^  at  a,  distaDce  of  about  800  feet  ftornVt, 
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formiug  also  a  low  sand  training- wall,  which  altogether  direct  the  ebb- 
ing and  flooding  tides  and  river  waters  in  a  straight  and  deep  channel 
out  over  the  bar  to  sea.  This  result  has  been  hastened  very  materially 
by  the  removal  of  the  mid-channel  rock  just  inside  the  entrance,  which 
bar  has  so  long  been  a  terror  to  mariners  and  the  cause  of  many  acci- 
dents. This  rock  was  drilled  and  prepared  for  blasting,  \^\it  the  appro- 
priations became  exhausted  before  this  was  done.  Be^gnizing  the  im- 
portance of  its  removal  and  the  fact  that  the  best  time  of  the  year  to  do 
it  was  during  the  low  tides  of  June,  the  citizens  on  the  river  contrib- 
uted the  necessary  labor,  powder,  and  other  material  for  its  removal, 
this  office  supplying  only  the  blasting-machine  and  the  skilled  super- 
visor, and  on  June  5  the  blast  took  place  successfully,  and  the  rock 
was  entirely  demolished  and  disappeared. 

The  snagging  and  bar  scraping  done  on  the  river  between  Goqoille 
City  and  Myrtle  Point  was  productive  of  great  good  to  the  navigation 
of  the  river.  The  freshets  of  the  last  winter  and  spring  (unprecedented 
in  volume)  have,  however,  again  deposited  many  snags  in  the  river 
which  should  be  removed. 

The  appropriations  made  in  six  acts  amount  to  $105,000. 

Jnly  1,  1889,  amount  available 14,651.78 

July  1,  1890,  amount  expended  during  fiscal  year,  ezoluBiye  of 

liabilities  outstanding  July  1, 1889 $4,500.26 

Jnly  1,  1890,  outstanding  liabilities 45.50 

4,545.76 

Jnly  1, 1890,balance  available 106.02 

Amount  appropriated  by  aet  of  September  19, 1890 90,000.00 

Amount  available  for  fiscal  year  ending  Jnne  ^,  1891  90, 106. 02 


\ 


Amount  (estimated )  required  for  completion  of  existing  project 64, 000. 00 

Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T 1.) 

2.  Entrance  to  Coos  Bay,  Oregon^  in  charge  of  CapL  Willard  Yow^^ 
Corps  of  Engineers^  until  December  4,  1889. — The  obstructions  which  ex- 
isted at  the  entrance  to  this  harbor  before  the  works  of  improvement 
'  were  begun  consisted,  first,  of  the  outer  bar,  which  is  of  sand  and  is 
shifting  in  character,  and  secondly,  of  the  inner  shoals  {prmed  by  the 
sands  which  accumulate  in  the  spring,  summer,  and  aatumn  during  the 
times  when  the  northwesterly  winds  prevail. 

Under  the  action  of  these  winds  the  spit  on  the  north  side  advanced 
toward  the  south,  contracting  the  navigable  passage  under  Coos  Head 
to  a  very  narrow  width,  and  usually  making  the  outer  channel  follow 
the  west  side  of  the  spit  in  a  long  and  tortuous  course  across  the  bar. 

The  channel  had  at  times  broken  through  the  north  spit  on  a  line  the 
general  direction  of  which  is  from  Fossil  Point  to  a  point  just  to  the 
oorth  of  Goos  Head.  It  was  then  direct ;  the  depth  of  water  was  great- 
est, and  vessels  could  enter  or  go  out  without  trouble.  The  mean 
rise  of  tide  above  the  plane  of  reference  was  5.6  feet.  The  project 
for  this  improvement,  adopted  in  1879,  is  to  construct,  at  an  estimated 
cost  of  $600,000,  a  jetty  of  wood  and  stone,  as  may  be  found  best,  from 
a  point  250  yards  below  the  northern  extremity  of  Fossil  Point,  on  a 
line  towards  the  east  end  of  Goos  Head ;  this  line  in  plan,  curving  so 
as  to  be  directed  at  its  outer  end  to  the  head,  or  a  little  to  the  north 
of  it. 

The  object  is  to  prevent  accretion  to  the  south  end  of  the  sand-spit  on 
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tJie  north  side  of  the  entrance,  and  to  open  and  maintain  a  deei)er  and 
more  direct  channel  across  the  enter  bar. 

A  Board  of  Officers  of  the  Corps  of  Engineers  has  submitted  a  report 
embodying  an  additional  pixgect  and  estimate  of  the  cost  of  completing 
it  for  the  improvement  of  the  entrance  to  the  harbor  of  Coos  Bay.  Their 
report  is  herewith ;  This  Board  recommend  that  the  present  jetty  be  not 
farther  extended,  but  that  two  jetties  be  built ;  one  from  Coos  Head, 
and  one  from  the  son!  hem  end  of  the  north  spit  ont  towards  the  bar, 
ending  at  a  distance  apart  of  about  1,500  feet. 

The  estimated  cost  of  the  work  proposed  by  the  Board  of  Engineers 
is  $2,466,412.20.  This  report  also  alludes  to  the  desirability  of  holding 
the  drifting  sands  of  the  north  spit. 

The  total  amount  expended  in  improving  the  entrance  to  Coos  Bay  to 
June  30, 1889,  was  $140,786.97. 

The  jetty  had  been  built  to  a  total  length  of  1,761  feet,  but  a  consid- 
erable portion  of  this  consisted  simply  in  a  paving  of  heavy  stone  on 
the  bottom  in  advance  of  the  jetty  to  prevent  scour. 

The  resultsof  the  jetty  thus  far  had  been  to  keep  the  channel  over  the 
bar  from  varying  its  iK>sition  as  much  as  formerly,  and  to  commence 
an  erosion  of  the  north  spit. 

The  bar  channel  had  been  constantly  improving  since  the  commence- 
ment of  work  on  the  jetty.  Amount  expended  during  fiscal  year  end- 
ing June  30,  1890,  was  $56,673.44.  During  the  year  there  were  placed 
on  the  jetty  and  jetty  extension  38,845  cubic  yards  of  stone  as  meas- 
ured on  barges. 

The  result  of  dumping  this  mass  of  rock  in  what  was  formerly  the 
mid-channel  of  the  Bay  has  been  to  cause  a  marked  erosion  of  the  north 
spit,  and  to  create  a  tendency  on  the  part  of  the  waters  to  break  through 
the  north  spit  just  below  the  end  of  the  spit  which  is  above  high  water. 

The  channel  is  in  a  more  northerly  position  than  it  was  a  year  ago, 
and  is  somewhat  shoaler,  due  to  the  fact  that  time  enough  has  not 
elapsed  for  the  currents  to  have  scoured  out  a  new  channel  under  di- 
rection of  the  jetty.  When  the  north  spit  has  become  a  little  more 
eroded^ and  the  direction  of  the  channel  straightened,  it  is  hoped  that 
I  the  channel  will  deepen  materially. 

The  appropriations  made  in  seven  acts  amount  to  $356,750. 

Jnly  1,18»,  amount  available 17,099.62 

^vly  1, 1890,  amount  expended  daring  fiscal  year,  exolosive  of 

liabilities  oatetanding  Jnly  1,  1889 |3,297.:6 

J^ly  1, 1890,  ooetanding  liabilities 390.00 

3, 687.  [\6 

J«ly  1,  1890,  balance  available 3,412.26 

^Bmni  appropriated  by  act  of  September  19, 1890 125,000.00 

^BBount  available  for  fiscal  year  ending  Jnne  30, 1891 128,412.26 

^  AflBoiiDt  (estimated)  required  for  completion  of  project 2, 34 1 , 4 12. 20 

Koobmittedinoomplianoe  with  requirements  of  sections  2  of  river  and 
i    Wbor  acts  of  1866  and  1867. 

(See  Appendix  TT  2.) 

3.  Umpqua  Biver^  Oregon^  in  charge  of  Capt  Willard  Young^  Corps 
^fSngineerSy  untU  Deoen&er  4, 1889.— -Just  below  Scottsburgh,  the  head 
of  navigaiion  on  the  Umpqua  Eiver,  are  five  sandstone  bars  or  ledges 
^  feet  to  15  feet  wide,  and  submerged  from  1  foot  to  2  feet  at  low  tide 
on  a  low-river  stage.  They  are  separated  by  pools  about  150  feet  \?\A^ 
»Dd  from  6  to  10  feet  deep  at  low  water. 
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The  Secretary  of  War  having  aathorized  the  ei^penditure  of  the 
'  balance  remaining  of  the  appropriation  of  March  3, 1871,  viz,  $4,685.89. 
in  improving  the  river  below  Scottsbargh,  a  project  was  submitted  ana 
approved  in  1885  for  making,  at  an  estimated  cost  of  $4,056,  a  channel 
50  feet  wide  and  3  feet  de^p  at  low  water  through  the  rock  ledges  above 
described  by  drilling  and  blasting  the  rock  and  removing  the  broken 
pieces  to  deep  water  in  the  pools. 

The  amount  expended  on  the  project  to  June  30, 1889,  was  $1,675.14. 

The  result  obtained  was  an  increase  in  the  depths  of  water  over  some 
of  the  reefs  through  a  channel  50  feet  wide  from  1  foot  at  low,  which 
formerly  existed,  to  2  feet  at  low  water.  The  amount  expeuded  during 
fiscal  year  ending  June  30, 1890,  was  $1,983.28.  The  result  obtained 
has^beeu  to  increase  the  extent  of  the  low-water  navigable  channel 
above  mentioned  to  a  depth  of  2  feet. 

The  appropriations  made  in  three  acts  amount  to  $33,500. 

July  1, 1889,  amount  available 12,010.76 

July  1,  1890y  amount  expended  during  fiscal  year,  ezclusiye  of  liabilities 
outetanding  July  1,  1889 1,983.28 

July  1,1890,  balance  available & 27.47 

Amount  appropriated  by  act  of  September  19, 1890 9,000.00 

Amount  available  for  fiscal  year  ending  .June  30,  1891  .  ^ 9, 027. 47 

(See  Appendix  T  T  3.) 

4.  Taquina  Bay^  Oregon^  in  charge  of  Capt  Willard  Toung^  Corps  of 
Engineers  J  until  JDecemberij  1889. — The  usual  prevailing  deptiis  over  the 
bar  at  low  water,  before  improvement,  were  fi'om  7  feet  to  8  feet.  Three 
distinct  channels  existed,  known  as  the  north,  middle,  and  south  chan- 
nels. The  south  channel  was  the  one  mostly''  used,  but  was  rendered 
dangerous  by  the  presence  of  rocks.  The  middle  channel,  though  free 
from  rocks,  was  usually  the  shoalest  of  the  three,  and  so  was  little 
used.  The  north  channel,  besides  being  long  and  tortaous,  was  so 
studded  with  rocks  as  to  bo  considered  unnavigable.  Owing  to  the 
shifting  nature  of  the  bar,  these  channels  were  constantly  changing  both 
in  position  and  depth.  The  mean  rise  of  tide  was  7.1  feet.  The  project 
adopted  in  1881  was  to  ran  out  a  dike  or  jetty  on  the  south  side  of  the 
entrance,  so  as  to  cause  the  south  channel  to  shoal  up  and  the  flow  to 
be  deflected  northward,  with  a  view  to  opening  and  maintaining  the 
central  channel  with  a  least  depth  of  17  feet  at  high  water. 

As  originally  projected,  the  dike  was  to  start  from  near  low-water 
line  and  run  out  into  the  sea,  a  distance  of  2,500  feet,  and  was  to  rise 
to  2  feet  above  mean  low  water.  The  beach,  on  the  line  of  the  jetty  from 
high-water  level,  was  to  be  protected  by  sinking  gabions  in  the  beach 
with  sand  heaped  over  them,  and  by  covering  the  surface  with  a  layer 
of  mattresses  and  stone. 

The  stone  for  the  jetty  was  to  be  deposited  in  place  from  barges,  and 
cribs  were  to  be  used  if  practicable.  It  was  found,  however,  that  cribs 
could  not  be  used  on  account  of  the  strong  currents  and  high  seas,  and 
that  the  ocean  swell,  even  in  quiet  weather,  was  too  great  to  permit  of 
the  use  of  stone  barges.  Accordingly  the  jetty  had  to  be  built  from 
the  shore  end,  by  carrying  the  stone  out  over  a  tramway,  and  was  be- 
gun at  high-tide  line  instead  of  at  low-tide  line,  thus  making  the  total 
projected  length  of  the  jetty,  in  1881,  3,700  feet. 

In  1884  the  jetty  was  extended  shoreward  a  distance  of  316  feet  to 
close  op  a  gap  that  had  been  washed  out  by  the  sea,  making  the  total 
projecied  length  of  the  jetty  at  that  time  about  4,000  feet. 
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The  present  project,  adopted  in  1888,  is  to  raise  the  soath  jetty  to  full 
high  water  withoat  extending  it  seaw^ard,  thus  making  its  total  length 
3,748  feet,  and  to  construct  a  midtide  jetty  on  the  north  side  of  the 
entrance,  about  2,300  feet  in  length,  extending  from  the  north  head 
along  and  behind  the  reef,  putting  out  from  the  head  to  a  point  oppo- 
site the  end  of  the  south  jett^^  and  distant  from  it  about  1,000  feet. 

Amonnt  expended  to  June  30, 1889,  was  $332,631.25. 

At  that  date  the  south  jetty  had  been  completed  to  Its  entire  length, 
as  projected  by  the  Board  of  Engineers,  and  the  north  jetty  to  a  length 
of  300  feet,  and  work  was  being  actively  carried  on. 
*  The  result  on  the  harbor  entrance  was  to  keep  the  bar  channel  more 
in  one  place  and  to  increase  the  depth  over  the  bar.  . 

The  south  channel  had  been  permanently  shut  off  and  the  tendency 
of  the  waters  to  go  to  the  north  restricted. 

Amount  expended  during  the  year  ending  June  30,  1890,  was 
♦50,867.12. 

The  south  jetty  was  built  up  to  full  high  water  without  being  ex- 
tended, about  18,040  tons  of  stone  being  used. 

The  north  jetty  was  extended  820  feet  in  length;  12,980  tons  of  stone 
heing  used  on  this  extension. 

The  result  of  all  this  work  has  been  to  cause  the  channel  to  run  in  a 
direct  line  out  to  sea  and  to  maintain  an  ordinary  depth  of  11  to  12  feet 
at  low  water. 

Appropriations  have  been  made  for  this  improvement  amounting  to 
1550,000. 

•{ajy  1, 1889,  amount  available $43,368.75 

^^Jj  If  1890,  amonot  expended  dnriiig  fiscal  year,  exdasive  of 

l|abili»ie6ont8tandingJnly  1,  1889 $41,867.12 

Jnljl,  1890,  outstanding  liabilities 1,154.00 

43,021.12 

Joly  1, 1890,  balance  available 347.63 

Ainoant  appropriated  by  act  of  September  ID,  1890 165,000  00 

Amount  available  for  fiscal  year  ending  June  30,  1891 165, 347. 63 

SAmoont  (estimated)  required  for  completion  of  existing  project 145,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  4.) 

5.  Tillamook  Bay  and  Bar^  Oregon,  In  charge  of  Cdpt.  Willard  Young j 
Corps  of  Engineers^  until  December  4,  1889. — The  channel  over  the  bar 
is  direct  and  shifts  but  little,  so  that  the  bar  is  considered  one  of 
tbe  safest  on  the  Oregon  coast.  A  fair  depth  of  water  is  maintained 
tbroughout  most  of  tbe  year,  and  vessels  drawing  as  mnch  as  13  feet 
^11  usually  enter  without  difficulty.  The  bay  at  low  tide  consists  of 
^1^  channels,  running  through  sand  and  mud  flats.  These  channels 
^  of  fair  depth  near  the  entrance,  but  gradually  shoal  up,  giving 
"^pths  of  only  1  or  2  feet  near  tbe  head  of  the  bay.  Tillamook,  the 
P^Dcipal  town  of  the  region,  is  situated  on  a  tidal  slough  above  the 
Jl^ad  of  the  bay,  and  can  be  reached  only  by  light-draught  vessels  at 
"^gli  tide.  A  special  project  for  the  expenditure  of  the  money  appro- 
Plated  by  the  act  of  August  11, 1888,  has  been  approved.  This  con- 
sisted in  making  a  survey  of  the  bar  and  entrance  and  the  construction 
^^  longitudinal  and  spur  dikes  and  shore-protection  works  to  deepen 
^«e  water  over  Dry  Stocking  Bar,  at  the  mouth  of  Hoquarton  Sloughy 
^Qd  to  remove  snags  and  overhanging  trees  from  Hoquarton  S\o\xg\i« 
Amount  expended  to  June  30,  1889,  $47.78. 

I  TSSf0  9a — ^1 
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"So  work  except  of  a  preliminary  character  wan  done,  and  no  resnlts 
obtained. 

Amount  expended  daring  year  ending  Jane  30, 1890,  was  $4,687.76. 

Daring  the  year  1,148.5  feet  of  sheet-pile  dikes  and  448.5  feet  of  pile 
and  brash  revetmetit  work  were  bailt  at  Dry  Stocking  Bar. 

The  act  of  Aagast  11, 1888,  appropriated  $5,200  for  this  improve- 
ment. 

July  1,  1889,  amount  available $1,483.41 

Jnly  1,  1890,  amoiiDt  expended  daring  fiscal  year,  exclasive  of  liabilities 
outetauding  July  1,  1889 1,018.95 

July  1,  1890,  balance  available 464.46 

Amount  appropriated  by  act  of  September  19,1890 500.00 

Amount  available  forfiscal  year  ending  Juue  30, 1891 964.46 


.  u. 


i  Amount  (estimated)  required  for  completion  of  existing  project 5, 500. 00 

<  Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

(See  Appendix  T  T  5.) 

6.  Upper  Columbia  and  Snake  rivers^  Oregon  and  Wa^hington^  in  charge 
of  Maj,  W.  A.  JoneSj  Corps  of  Engineers^  until  October  31,  1889,  and  of 
Maj.  Thomas  H,  Handbury^  Corps  of  Engineers^  until  May  31,  1890. — 
Under  the  above  head  it  has  been  deemed  proper  to  officially  include 
the  continuous  Columbia  and  Snake  rivers  from  Gelilo  at  the  bead  of 
The  Dalles  to  Lewiston. 

The  Upper  Golumbia  and  Snake  form  a  continuous  line  of  navigable 
rivers,  but  broken  by  many  rapids,  rendering  navigation  difficult  and 
dangerous. 

These  rapids  are  in  nearly  every  instance  caused  by  rocky  bars  with 
occasional  bowlders,  and  the  channels  were  crooked  and  narrow. 

Before  improvement  the  ruling  depth  of  low  water  was  2  to  3  feet  on 
many  of  these  bars,  some  of  which  were  practically  impassable  at  low 
water. 

The  Col*  Wright^  302  tons,  built  in  1888,  was  the  first  steamer  to  run 
between  Celilo  and  Lewiston;  since  then  many  other  steamers  have  run 
on  the  route. 

Previous  to  1877  $120,000  had  been  appropriated  for  the  work  of  im- 
provement, and  had  been  expended  in  survey  and  rock  removal  at  the 
principal  rapids. ' 

In  1877  a  project  was  made  for  the  improvement  of  the  Upper  Ck>lum- 
bia  and  Snake  rivers,  consisting  of  removing  rock  bowlders  and  rocky 
reefs  and  scraping  gravel  bars  to  secure  a  low- water  channel  of  5^  feet  in 
the  Columbia  as  far  as  the  mouth  of  the  Snake,  and  4^  feet  in  the  Snake 
as  far  as  Lewiston.    The  estimated  cost  of  this  work  was  $132,000. 

There  have  been  appropriated  up  to  date  for  Upper  Columbia  River 
$105,000,  for  Upper  Columbia  and  Snake  rivers,  $151,000,  making  an 
aggregate  of  $256,000. 

Amount  expended  on  project  to  June  3, 1889,  was  $129,704.39. 

Snake  Biver  between  Lewiston  and  the  mouth  has  ordinary  widths 
of  1,000  feet,  a  slope  of  2.48  feet  per  mile,  and  a  discharge  of  2G,000  cii* 
bic  feet  per  second.  All  the  bars  have  been  improved  to  the  extent  of 
being  no  longer  dangerous  to  competent  navigators  who  are  acquainted 
with  them,  and  with  the  exception  of  Long  Crossing  Bar,  on  the  Snake, 
the  required  depth  below  the  datum  assumed  at  the  time,  the  project 
was  adopted,  has  been  obtained.  This  datum,  however,  has  been  low- 
ered  about  1^  feet,  so  that  the  ruling  low-water  depth  on  Snake  mver 
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oat8ide<of  Long  Orossiiig  Bar  is  now  3  feet.    This  dei^th  I  consider 
sii£Bcient  for  present  purposes. 

Expended  daring  year  ending  June  30,  1890,  $991.36,  the  larger  por- 
tion of  which  was  expended  in  paying  outstanding  liabilities  incurred 
previous  to  beginning  of  the  year. 

July  1, 1889,  amouDt  available :...        1^05.38 

July  If  1890,  amooDt  expended  during  fiscal  year,  exolasive  of 

liabilitiep  outstanding  July  1,1889 $601.13 

Jaly  1,  1890,  onMtanding  liabilitiea 23.00 

624.13 

Jnly  1, 1890,  balance  available 281.25 

AmoQDtappiopriated  by  act.  of  September  19,  1800 20,i)00.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 20,281.25 

(See  Appendix  T  T  6.) 

7.  Ohehalis  River,  Washingtonj  in  charge  of  Maj.  Thomas  H.  Hand- 
bury.  Corps  of  Engineers^  until  May  31, 1890. — The  navigable  portion 
of  the  Ghehalis  River  is  about  90  miles  in  length  from  Olaquato  to  its 
mouth.    This  may  well  be  considered  in  three  sections. 

(1)  From  the  mouth  to  Moutesano,  a  distance  of  12  miles,  there  is 
about  18  feet  of  water  at  high  water,  and  coasting  vessels  traverse  this 
portion  of  the^ver. 

(2)  From  Montesano  to  Elma,  16  miles,  the  river  is  affected  by  the 
tides  and  has  sufficient  water  for  a  channel  all  the  year  round.  But 
navigation  is  obstructed  by  logs  and  fallen  trees. 

(3)  Above  Elma^  the  river  is  practically  blockaded  during  the  sum- 
mer and  fall  by  snags,  shoals,  and  a  general  lack  of  water.  At  this 
time,  the  river  is  a  succession  of  shoals  and  pools.  On  many  of  the 
shoals,  the  depth  is  reported  to  be  only  from  6  to  12  inches. 

The  plan  of  improvement  contemplates  removal  of  snags,  overhang- 
ing trees,  jams,  drift  heaps,  shoals,  and  other  obstructions  to  naviga- 
tion. 

Amount  expended  to  June  30, 1889,  was  $8,667.14.  During  the  year 
ending  June  30,  1889, 60  snags  and  5  overhanging  trees  were  removed, 
and  navigation  to  this  extent  improved.  From  the  nature  of  the  work, 
no  results  of  a  permanent  nature  affecting  the  regimen  of  the  river  were 
obtained.  Amount  expended  during  fiscal  year  ending  June  30, 1890, 
was  $1,006.77.  During  the  year  56  snags  were  removed,  and  the  navi- 
gation of  the  river  rendered  safer  thereby. 

Thirteen  thousand  dollars  has  been  appropriated  for  this  work. 

July  1, 1889,  amount  available $1,332.86 

July  1,  1890,  amonnt  expended  dnringfiflcalyear,  exolnaive  of  liabilities 
onUtonding  July  1,  lfe9 1,006,77 

Joly  1. 1890,  balance  available 326.09 

Ajnonni  appropriated  by  act  of  September  19, 1890 3,000. 00 

Amoont  ayailable  for  fiscal  yearending  Jone  30,  1891 3,326. 09 

(See  Appendix  T  T  7.) 

8.  Skagit,  Steilaquamish,  Nootsaok,  Snohomish,  and  Snoqualmie  rivers, 
WaMngton^  in  charge  of  M€0.  Thomas  H.  Handbury,  Corps  of  Engineers, 
wMl  May  31, 1890.— The  waters  of  these  rivers  all  rise  in  the  Cascade 
Baoge,  and  flow  to  the  west  into  Puget  Sound,  between  the  48th  and  49th 
parallels  of  latitude. 

In  their  original  condition,  they  carried  water  enough  for  the  put* 
pose  of  steamer  navigation,  \>nt  were  obstracted  by  snags,  fallen  trae^^ 
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and  logjams.  They  were  the  great  highways  of  the  coQDtry,  trav<>^ling 
on  land  being  almost  impossible  on.  account  of  the  heavy  timber,  dense 
underbrash,  and  fallen  logs.  . 

The  SDoqaalmie  is  a  branch  of  the  Snohomish. 

The  aggregate  length  of  all  is  estimated  to  be  aboat  250  miles. 

The  plan  of  improvement  contemplates  the  removal  of  snags,  logs, 
trees,  and  other  obstructions  to  their  navigation.  For  this  purpose  a 
snag-boat,  with  an  outfit  of  tools  and  appliances,  has-been  provided. 
This  boat  passes  from  one  river  to  another,  doing  service  in  each  as  far 
as  the  necessities  of  its  commerce  require,  and  the  amount  of  the  funds 
appropriated  will  admit. 

With  the  funds  that  have  been  appropriated,  this  snag-boat  and  out- 
fit have  been  provided,  and  a  large  number  of  snags,  jams,  overhanging 
trees,  and  other  obstructions  to  their  navigation  removed.  These,  with 
the  trees  that  from  time  to  time  fall  into  the  rivers,  will  furnish  constant 
employment  for  the  snag-boat  for  several  seasons. 

In  this  class  of  work  no  permanent  results  are  arrived  at  or  obtained. 
The  constantly  recurring  snags  and  fallen  trees,  etc.,  are  required  to  be 
constantly  removed.  The  rivers  have  been  kept  open  for  navigation, 
and  many  of  the  perils  of  navigation  have  been  removed. 

Sixty- nine  thousand  five  hundred  dollars  has  been  appropriated  for 
these  rivers. 

July  1, 1889,  amount  available - $4,117.90 

Jaly  1, 1890,  amount  expended  daring  fiscal  year,  ezcluBive  of  liabilitlee 
outstanding  July  1, 1889 813.07 

July  1,1890, balance  available.... 3,304.83 

Amount  appropriated  by  act  of  September  19, 1890 12,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 15, 304. 83 

(See  Appendix  T  T  8.) 

EXAMINATIONS  AND  SURVEYS  FOB  IMPROVEMENT,  TO  COMPLY  WITH 
REQUIREMENTS  OF  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,  1888. 

It  appearing  from  the  preliminary  examination  made  by  the  local 
engineer  that  the  following  localities  are  worthy  of  improvement,  and 
the  pablic  necessity  therefor  being  apparent  from  the  facts  and  reasons 
reported,  which  are  concurred  in  by  the  Chief  of  Engineers,  Captain 
Young  was  charged  with  and  completed  their  survey,  the  results  of 
which  were  transmitted  to  Congress  and  printed  in  Ex.  Doc's,  of  the 
Fifty  first  Congress,  first  session. 

1.  Young^s  River  and  its  tributary^  Klaskuine  River j  Oregon. — Printed 
as  House  Ex.  Doc.  69.    (See  also  Appendix  T  T  9.) 

2.  Ifehalem  Bay  and  Bar,  Oregon.— Fiinted  as  House  Ex.  Doc.  70. 
(See  also  Appendix  T  T  10.) 

3.  Sinslaw  River  and  Bar^  Oregon. — Printed  as  House  Ex.  Doc.  71. 
(See  also  Appendix  T  T  II.) 

[t  appearing  from  the  report  of  the  preliminary  examination  made 
by  the  local  engineer,  Captain  Young,  that  Umpqua  River,  Oregon^ 
between  Soottsburgh  and  the  mouthy  is  worthy  of  improvement,  he  was 
charged  with  its  survey.  The  survey  having  been  completed  by  his 
successor,  Captain  Symons,  the  results  were  transmitted  to  Congress 
and  printed  as  House  Ex.  Doc.  199,  Fifty-first  Congress,  first  Session. 
(See  also  Appendix  T  T  12.) 
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niPBOVEMENT  OP  THE  MOUTH  OP  THE  COLUMBIA  HIVEE,  OREGON 
AND  WASHINGTON — CONSTRUCTION  OP  CASCADES  CANAL,  COLUMBIA 
RIVER— IMPROVEMENT  OF  THE  COLUMBIA  AND  WILLAMETTE  RIV- 
ERS BELOW  PORTLAND,  OREGON;  OP  THE  UPPER  WILLAMETTE 
RIVER,  OREGON;  OP  THE  COWLITZ  RFVER^  WASHINGTON;  WATER- 
GAUGES  ON  THE  COLUMBIA  RIVER. 

Officer  in  charge,  Maj.  Tbomas  H.  Handbary,  Corps  of  Engineers, 
having  ander  his  immediate  orders  Lieat.  Edward  Burr,  Corps  of  Eu- 
gineers;  Division  Engineer,  Col.  G.  H.  Mendell,  Corps  of  Engineers. 

1.  MouHi  of  itis  Columbia  River^  Oregon  and  Washington, — The  proj- 
ect under  which  this  work  is  being  carried  on  was  adopteid  in  1884.  it 
contemplates  providing  a  channel  across  the  Columbia  River  bar,  hav- 
ing a  depth  of  30  feet  at  mean  low  tide.  This  is  to  be  effected  by  con- 
centratuig  the  water  flowing  over  the  bar  and  increasing  the  resultant 
oorrents  to  such  a  degree  as  to  procure  the  desired  depth.  Any  work 
for  accomplishing  this  end  must  be  more  or  less  tentative  in  its  charac- 
ter. The  work  which  is  now  in  progress  is  the  building  of  a  low* tide 
jetty  starting  from  Fort  Stevens,  on  the  South  Cape,  and  extending 
io  a  westerly  direction,  with  a  slight  curve  to  the  south^  out  across 
Clatsop  Spit,  for  a  distance  of  4J  miles,  more  or  less,  as  circumstances 
may  require,  to  a  point  about  3  miles  south  of  Cape  Hancock  (Disap- 
polDtment).  This  jetty  is  constructed  of  stone,  resting  upon  a  mat- 
tress foundation  about  40  feet  wide  and  from  2^  to  5  feet  thick.  The 
stone  extends  to  the  level  of  the  mean  lower  low  water.  The  materials 
thns  far  have  been  placed  in  position  from  a  jetty  tramway,  supported 
upon  piles  driven  along  the  line  of  the  jetty,  and  about  24  feet  above 
the  level  of  low  tide.  This  tramway  is  a  double  track  3-foot  gauge 
railroad,  the  tracks  being  13  feet  between  centers.  The  materials  are 
landed  at  the  wharf  and  transported  to  place  over  these  tracks,  which 
are  built  in  advance  of  the  main  work. 

Before  the  commencement  of  this  work  the  channel  or  channels  over 
the  bar  were  very  capricious  in  location  and  variable  in  dep  h.  The 
depths  were  from  18  to  21  feet  and  the  channels  varied  in  number  from 
one  to  three,  and  in  position  through  nearly  180°,  from  Cape  Disap- 
pointment around  to  Point  Adams. 

A  thorough  hydrographic  survey  was  made  of  the  bar  at  mouth  of  the 
river  in  September  and  October  last.  A  comparison  of  this  with  the 
Borvey  of  1885,  made  about  the  time  the  jetty  was  commenced,  shows 
that  great  changes  have  taken  place  in  the  interval  between  the  two 
BQrveys.  The  most  marked  change  in  the  interests  of  navigation  is  the 
entire  disappearance  of  what  was  known  as  the  Middle  Sands.  The 
Bstine  channel-depth  over  the  bar  that  was  then  available  for  a  width  of 
H  miles  is  shown  by  the  survey  of  last  fall  to  be  available  for  a  width  of 
5  miles.  This  depth  was  from  18  to  22  feet  at  a  mean  of  lower  low 
waters.  A  good  22- foot  channel  was  shown  to  be  available.  A  few 
foundings  taken  during  the  latter  part  of  May  show  this  depth  to  be 
increasing,  and  that  there  is  now  a  straight  out  and  in  channel  with  25 
ftet  at  low  water.  In  1885  the  distance  between  the  30-foot  curves  on 
%  outer  and  inner  sides  of  the  bar  was  1^  miles.  The  more  recent 
bondings  show  this  distance  to  be  now  only  one-half  mile. 

The  jetty  proper  is  now  under  construction  for  a  little  more  than  3| 
iDiles,  being  an  addition  of  If  miles  since  last  report.    Bock  has  been 
I     <]Qmped  in  to  a  height  of  mean  low  water  over  about  3  miles  of  th\^  (VV^- 
m    tanoe.    There  is  now  a  little  less  than  if  miles  of  jetty  tramway  to  b^ 
B    conatructed. 
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The  effect  of  the  jetty  already  constrncted  is  now  very  marked  in  the 
building  up  of  Olatsop  Spit  and  in  the  concentration  of  the  outflowing 
waters  over  the  bar. 

In  the  vicinity  of  the  jetty  large  accretions  have  taken  place  both  on 
the  north  and  south  sides. 

Thus  far  all  the  conditions  have  been  favorable  for  accomplishing 
the  object  of  this  work  and  the  results  have  been  very  satisfactory. 

TuC  amount  expended  including  outstanding  liabilities,  is  $841,049. 

July  1, 1889,  amoant  available $173,247.08 

Amonat  appropriated  by  aot  of  Pebraary  22,  1890 75,000.00 

248, 247. 06 
July  1, 1890,  amonnt  expended  dnringfisoal  year,  exclusive  of 

liabilities  oatstandingJulvl,  1889 $197,085.00 

July  1,  1890,  outstanding  liabilities 1,854.93 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  lb90 27, 855. 29 

226,795.22 

July  1,  1890,  balance  available 21,451.86 

Amount  appropriated  by  act  of  September  19, 1890 475,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 496, 451. 86 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 525, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

(See  Appendix  U  U  1.) 

2.  Construction  of  oaiMhl  at  the  Cascades j  Columbia  Biver^  Oregon. — The 
general  scope  of  the  improvement  which  it  is  desired  to  effect  at  the 
Cascades  of  the  Columbia  River  includes  a  reach  of  about  4^  miles,  where 
the  river  rushes  through  a  narrow  gorge  in  the  Cascade  MouDtaius. 
The  fall  in  the  distance  is  about  45  feet  at  high  water  and  36  feet  at  low 
water.  The  principal  obstruction  to  navigation  occurs  at  the  upper 
end  of  the  reach,  known  as  Upper  Cascades.  The  project  for  the  im- 
provement contemplates  that  the  river  should  be  improved  below  the 
Upper  Cascades  by  removing  bowlders  and  projecting  points  in  the  bed 
and  banks,  so  as  to  give  good  navigable  water  from  its  lowest  up  to  a 
20-foot  stage.  The  fall  at  the  Upper  Cascades  is  to  be  overcome  by 
digging  a  canal  about  3,000  feet  in  length  across  the  neck  of  a  low  pro- 
jecting spur  around  which  the  river  is  forced  at  the  entrance  to  the 
gorge,  and  placing  in  this  a  lock  and  other  suitable  structures  which 
would  permit  of  the  passage  of  boats  up  to  a  20  foot  stage  of  water  in 
the  river,  this  lock  and  canal  to  be  so  arranged  that,  should  the  future 
necessities  of  commerce  so  demand,  additional  structures  may  bo  added 
which  will  permit  of  navigation  at  much  higher  stages. 

The  first  part  of  this  project,  that  of  improving  the  river  below  the 
foot  of  the  Upper  Cascades,  is  essentially  finished. 

The  difference  of  level  between  the  head  and  foot  of  the  canal  as 
now  established  is  15  feet  at  high  water  and  24  feet  at  low  water,  and 
the  difference  in  height  between  high  and  low  water  at  the  foot  is  54 
feet  and  at  the  head  45  feet. 

The  plan  on  which  the  future  work  in  the  canal,  with  its  lock  and  ac- 
cessories, is  to  be  prosecuted  has  for  its  object  to  make  this  portion  of 
the  river  available  for  navigation  to  a  stage  up  to  20  feet  at  the  earliest 
possible  moment  with  the  funds  that  are  from  time  to  time  appropriated 
for  the  purpose. 
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The  difference  of  level  is  to  be  overcome  by  a  lock  with  available 
chamber  of  462  feet  by  90  feet. 

The  excavation  for  this  chamber  and  the  upper  and  lower  canals  lead- 
ing to  it,  for  their  side  walls  and  for  the  masonry  of  the  several  lock 
and  gaard-gates,  is  snbstantially  finished,  with  the-exceptionof  the  up- 
per and  lower  bulkheads,  the  portions  that  lie  outside  of  these.  There 
is  in  the  neighborhood  of  250,000  cubic  yards  in  these  excepted  portions. 
A  large  extent  of  the  side  slopes  of  the  canal  above  what  will  be  the 
ordinary  water-line  has  been  revetted  with  a  dry  stone  wall,  and  con- 
siderable progress  has  been  made  on  the  vertical  side- walls  at  the  upper 
and  lower  ends  of  the  canal.  The  lock-chamber  is  now  ready  for  its 
side  walls  and  for  the  masonry  of  its  gates,  also  that  of  the  upper  Mid 
lower  guard-gates.  The  concrete  foundation  on  the- bed-rock  is  pre- 
pared for  the  masonry  of  the  lower  lock  and  guard-gates  and  for  the 
lower  miter-sills.  The  granite  miter-sills,  hollow  and  recess  quoins,  and 
^alve  settings  to  be  used  in  this  masonry  have  been  purchased,  and 
enough  are  cut  to  raise  it  about  8  feet.  A  large  quantity  of  basalt  du 
tension  stones  to  be  used  in  this  structure  are  on  hand  and  cut  ready 
for  setting. 

To  complete  the  canal,  all  the  masonry  necessary  to  lock  and  guard 
gfttes  and  the  side-walls  of  the  lock  is  yet  to  be  constructed,  the  gates 
ftre  all  to  be  provided,  and  the  machinery  for  manceuvering  them.  The 
masses  of  earth  which  form  the  upper  and  lower  bulkheads  to  the 
present  lock-pit  are  to  be  removed. 

At  the  commencement  of  the  fiscal  year  there  was  available  for  the 
prosecution  of  this  work  $80,512.33.  The  work  of  the  year  was  in  the 
excavation  of  bedrock  with  picks  and  gads  and  covering  the  same  with 
concrete  for  masonry  foundation ;  building  side- walls  for  lower  tail-bay, 
And  cutting  granite  and  basalt  dimension  stones  for  gate  masonry. 

One  million  four  hundred  and  thirty-four  thousand  eight  hundred 
and  forty- six  dollars  and  five  cents  have  been  expended. 

Jaly  1, 1889,  amount  available $80,512.33 

■'oly  1,  ltj90,  amount  expended  daring  fiscal  year,  exoloiiiYe  of  liabilities 
onfcaUnding  July  1,1889 72,858.38 

Jnly  1,1890,  balance  available 7,653.95 

Amoant  appropriated  by  act  of  September  19,1890 435,000.00 

AmoQDt  available  for  fiscal  year  ending  June  30, 1891 442,653.95 

Amoant  (estimated)  reqaired  for  completion  of  existing  project 1, 115, 000. 00 

Sobmitteid  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1H66  and  1867. 

(See  Appendix  U  U  2.) 

3.  Columbia  and  Lower  Willamette  rivers  below  Portland^  Oregon;  in 
charge  of  Maj,  W.  A:  JoneSy  Corps  of  Engineers^  until  October  31, 
1889. — ^The  object  of  this  improveinent  is  to  make  and  obtain  a  navigable 
channel  from  the  city  of  Portland,  Oregon,  to  the  sea,  having  a  low- water 
depth  of  20  feet.  There  is  included  in  the  reach  12  miles  of  the  Willa- 
mette  Biver  and  98  miles  of.  the  Columbia,  measured  along  the  deep- 
water  channel.  Before  the  commencement  of  the  improvement  the  low- 
water  depth  of  channel  at  some  of  the  shoalest  places  was  between  9 
and  15  feet    Daring  the  last  season  a  depth  of  20  feet  was  attained. 

The  original  project  under  which  this  improvement  is  now  e-arried  on 
was  adopted  in  1877,  but  has  been  extended  and  modified  some^Yvati 
since  that  time.    It  contemplates  that  a  navigable  low-water  chanweX^ 
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having  a  depth  of  20  feet,  shall  be  maintaiued  by  meaus  of  periiianeut 
constructions,  which  shall  protect  the  banks,  contract  the  waterway, 
direct  the  currents,  and  control  the  amount  of  water  that  shall  ]>ass 
through  sloughs,  having  a  detrimental  influence  upon  the  main  chan- 
nel. While  these  constructions  are  being  put  in  place,  and  until  their 
influence  is  fully  developed,  the  dredging  of  shoal  places,  to  give  tem- 
porary relief,  will  be  resorted  to.  The  amount  expended  since  the 
adoption  of  the  present  project  in  1877  is  $541,600.50. 

At  the  beginning  of  the  year  the  available  balance  of  the  appropria- 
tion was  so  small  that  it  was  deemed  advisable  to  hold  it  for  expendi- 
ture in  giving  temporary  relief  to  navigation  over  such  bars  and  shoal 
places  as  might  prove  troublesome  to  navigation  during  the  low-water 
season. 

In  pursuance  of  this  object  16,000  cubic  yards  of  sand  were  removed 
from  the  channel  at  St.  Helen's  Bar,  17,000  at  Walker's  Island,  01,000 
at  Post-Offlce  Bar,  and  37,600  at  Martin's  Island. 

July  1, 1889,  amount  available ." |37,623.:M 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiefi 
outstanding  July  1,  1889 29,843.13 

July  1,  1890,  balance  available 7,780.21 

Amount  appropriated  by  act  of  September  19,  1890 100, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 107, 780. 21 

(See  Appendix  U  U  3.) 

4.  Willamette  River  above  Portland ^  Oregon;  in  charge  of  Maj.  W,  A. 
JoneHj  Corps  of  Engineers,  until  October  31, 18iS9. — The  project  for  this 
improvement  was  adopted  in  1878  and  extended  in  later  years.  It  con- 
sisted in  snagging  operations,  bar  scrai)ing,  and  sluicing-contraction  of 
water-way  over  shoals,  and  rock  removal.  Its  object  is  to  give  easy 
navigation  for  light-draught  vessels  from  Portland  to  Engene  City, 
Oregon,  and  in  12  miles  of  tributaries,  making  in  all  a  distance  of  184 
miles.  The  mouth  of  the  Yamhill  River,  40  miles  above  Portland,  was 
the  head  of  an  inconvenient  low-water  navigation  in  a  draught  of  2.J 
feet;  only  1  foot  could  be  carried  above. 

During  the  low  water  of  last  seasoii,  which  was  the  lowest  known, 
a  channel  of  26  inches  in  depth  was  maintained  to  Independence,  82 
miles  above  Portland.  At  one  time  there  was  but  23  inches  on  the 
lower  miter-sill  of  the  locks  at  Oregon  City. 

At  the  commencement  of  the  fiscal  year  there  was  a  balance  of 
t4,036.48  available  for  this  work. 

During  July,  August,  and  September  the  snag-boat  CorvalliSj  with 
a  small  crew,  worked  on  the  river  as  high  up  as  Buena  Vista,  90  miles 
above  Portland.  The  bar  at  this  point  stopped  farther  progress  up  the 
river.  From  here  down  a  least  channel  depth  of  26  inches  was  obtained. 
A  depth  of  34  inches  was  obtained  to  Salem.  Work  was  done  by  this 
boat  at  the  following  bars :  Canadianis,  Christman's,  Fairfield,  Mathe- 
mey's,  Lone  Tree,  McCloskey's,  Rice's,  and  Eda.  During  the  season  138 
snags  were  removed. 

This  stream  is  of  such  a  character  that  a  certain  amount  of  work  will 
be  required  every  season  to  keep  it  in  anything  like  a  reasonable  con- 
dition for  boating.  The  channels  and  bars  are  constantly  changing 
and  exposing  new  rocks,  snags,  and  other  obstructions  at  every  change. 
A  small  force  with  suitable  boat  and  outfit  can  be  very  profitably  em- 
ployed during  all  low  stages  of  the  water  in  closing  sloughs,  building 
wing'damBf  scraping  bars,  and  removing  snags  and  rocks. 
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July  1, 1889,  amonnt  available $4, 0'^6.  AH 

Jaly  I,  lb90,  auionut  oxpondecl  duriug  fiscal  year,  exclusiye.  ofi  liabilities 
outetanding  July  1,  1689 * 3,83«.27 

July  1,1890,  balance  available 200.21 

Aiuonut  appropriated  by  act  of  September  19,  1890 11, 000. 00 

Amount  available  for  fiscal  year  ending  JuDe  :10,  1891 11,200.21 

(See  Api)eutlix  U  U  4.') 

^*  Cowlitz  River  J  Washington;  in  charge  of  Maj.  W.  A,  JoneSy  Corps  of 
Engineet-it;  until  Ocioher  31,  1889. — ^The  project  for  the  improvemeiit  of 
this  river  contemplates  a  removal  of  the  sandbars,  snags,  overhanging 
trees,  rocks,  aaid  other  obstructions  in  the  channel  from  its  mouth  to  a 
<li8t:ince  of  about  50  miles  above.  Work  has  been  done  to  Toledo, 
about  30  miles  above  the  mouth.  The  ruling  navigable  depth  prior  to 
iniproveinent  was  14  inches  over  this  reach ;  it  is  now  36  inches.  The 
total  amoqut  that  was  appropriated  prior  to  the  act  of  September  19, 
1890,  for  the  improvement  of  this  river  was  $11,000.  This  amount  was 
all  expended  prior  to  the  commencement  of  the  present  Hscal  year.    No 

other  funds  having  been  made  available  no  work  was  done  duriug  the 

year. 

Amoant  appropriated  by  act  of  Septeuiber  19,  1890 $8, 000. 00 

(See  *Api)endix  U  U  5.) 

6.  Gauging  \cater8  of  the  Columbia  River ^  Oregon. — The  object  of  these 
gaugJQgs  is  to  ascertain  and  keep  a  record  of  the  fluctuations  of  the 
^lumbia  Eiver  with  the  view  to  gathering  information  that  may  be 
"sefulin  works  of  improvement  on  the  river,  and  also  by  gauges  estab- 
lished at  various  points  to  indicate  to  pilots,  cai)tains,  and  others  inter- 
^^M  in  navigation  the  stage  of  water  on  crossings  and  places  of  diffi- 
cult navigation.     - 

A  self-registering  gauge  has  been  in  operation  at  Astoria,  Oregon, 
auriug  the  entire  year.  Daily  sheets  were  exhibited  on  a  bulletin  boanl 
*i|  that  city,  which  exhibit  to  pilots  and  others  interested  in  the  cou- 
^'tiou  of  the  bar  at  the  mouth  of  the  Columbia  River  the  stage  of 
water  and  the  degree  of  roughness  of  the  bar.  These  are  of  great  serv- 
ice to  commerce. 

•}"jy  1,1889,  amount  available $2,085.17 

*'"*y  1,1890^  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outsUmding  July  1,  lb89 608.  G8 

Hv  1,1890,  balance  available..: 1,476.49 

(See  Appendix  U  U  6.) 

EXAMINATION    AND    SURVEY    FOR  IMPROVEMENT,  TO  COMPLY  WITH 
SKQTJiBEMENTS  OP  RIVER  AND  HARBOR  ACT   OF  AUGUST  II,   1888. 

^t  appearing  from,  the  report  of  the  preliminary  examination  made  by 
^e  local  engineer,  Major  .Jones,  that  tfpjyer  Columbia  River^  Washington 
^^itory,  between  Walula  and  British  line,  is  worthy  of  improvement 
"€  ^ascbarged  with  its  survey.  The  survey  having  been  completed  by  his 
^o^cessor,  Major  Handbury,  the  results  were  transmitted  to  Congress, 
^"<l  printed  as  House  Ex.  Doc.  238,  Fifty-tiret  Congress,  first  session. 
(See  also  Appendix  U  U  7.) 
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SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

The  office  of  the  sapervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  Jane  29, 1888,  entitled  '^An  act  to  prevent 
obstractive  and  injarioas  deposits  within  the  harbor  and  adjacent  waters 
of  New  York  Oity  by  damping  or  otherwise,  and  to  pauish  and  prevent 
sach  oftenses." 

Under  the  provisions  of  section  5  of  the  act  a  line  officer  of  the  Navy 
was  designated  to  discharge  the  daties  created  by  the  act,  ander  the 
direction  of  the  Secretary  of  War.  On  May  23, 1889,  the  Secretary  of 
War  directed  that  all  (^mmanications  in  connection  with  these  daties 
sboald  be  addressed  to  him  tbroagh  this  office,  and  on  Febraary  1, 1890, 
he  ftirther  directed  that  the  powers  conferred  apon  him  by  the  act  shoald 
be  exercised  throagh  the  Chief  of  Engineers. 

The  report  of  Gapt.  W.  A.  Eirkland,  U.  S.  Navy,  sapervisor  of  the 
harbor,  describing  the  operations  m  his  charge  for  the  fiscal  year  ending 
Jane  30, 1890,  will  be  foand  in  Appendix  V  Y. 

The  estimate  of  fands  reqaired  for  this  service  for  the  fiscal  year  end- 
ing June  30, 1892,  is  given  in  the  above-mentioned  teport  as  follows :' 

BSTIMATB  OF  APPROPRIATION  RBQUIRBD    FOR  THE    FISCAL  TSAR    BITDINO  JUNK  30, 
1892,  BT  THB  SUPERVISOR  OF  THB  HARBOR  OF  NBW  YORK. 

For  pay  of  iDBpeotoTS,  deputy  iuspeotors,  offloe  force,  aod  expenses  of  ofiQoe..  .|30, 000 

For  pay  of  orew  and  inaiutenanoe  of  steamer  Mmrod 10,000 

For  paj' of  orew  and  maintenance  of  steamer  Jr^iw 10,000 

For  pay  of  ere  w  and  maintenance  of  steam-lannch  4ot%ve 3, 000 

For  pay  of  crew  and  maintenance  of  steam-lannch  Alert 3. 000 

For  pnrchase  or  constmction  of  two  steam-tngs .- «60, 000 

For  pay  of  crew  and  maintenauoe  of  two  steam-tngs  to  be  purchased 20, 000 

Total 126,000 

MISSISSIPPI  RIVEE  COAfMISSION. 

This  Commission,  organized  under  the  provisions  of  the  act  of  Con- 
gress of  Jnne  28. 1879,  reports  to  and  receives  instructions  from  the  Sec- 
retary of  War  tnrongh  this  office. 

The  reporc  of  the  Commission  for  the  fiscal  year  ending  Jane  30^ 
1890,  embracing  the  following  subjects,  viz:  (1),  Surveys  and  exam- 
inations; (2),  Construction;  (3),  Financial  Statement;  and  (4),  Esti- 
mat-eSy  will  be  found  in  Appendix  W  W. 

The  estimate  of  funds  required  for  the  service  of  the  Commission  for 
the  fiscal  year  ending  June  30, 1892,  is  stated  in  the  above-mentioned 
report  as  follows : 

K8TIMATB  OP  FUNDS  FOR  THB  MISSISSIPPI  RIVER  COMMISSION  FOR  TUB  FISCAL  YXAR 

BNDINO  JUNB  30,  1892. 

For  BalarieSy  inspeotiuns,  and  travelio|(  ezpenses  of  the  Mississippi  River 
Commission;  for  printing  and  telefprapbing ;  for  office  expenses  and 

miscellaneoQS $35,000 

For  surveys  and  examinations  of  the  Mississippi  River  fitom  the  Head 

of  the  Passes  to  its  headwaters,  cantinuing  survey 150,000 

For  improving  the  Mississippi  River  from  the  Head  of  the  Passes  to  the 

month  of  the  Ohio  River 4,000,000 

For  work  at — 

Hickman,  Ky 111,250 

Greenville,  Miss 350,000 

Vicksbnrg,  Miss 175,000 

Natchez,  Miss 350,000 

New  Orleans,  La • 200,000 

Bed  And  Atch&f&l&yA  rivers 350,000 
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MISSOUBI    BIVEB    COlfiLMISSION. 

This  Oommissioo,  or^nized  ander  the  provisions  of  the  act  of  Jaly 
5, 1884,  reports  to  and  receives  instructions  from  the  Secretary  of  War 
through  this  office. 

The  report  of  the  Commission  (^escribing  the  operations  in  its  charge 
for  the  fiscal  year  ending  Jane  30, 1890,  will  be  foand  in  Appendix 
XX,     • 

The  estimate  of  funds  required  for  the  service  of  the  Commission  for 
the  fiscal  year  ending  June  30, 1892,  is  stated  in  the  above-mentioned 
report  as  follows : 

XdmfATKS  FOR  OOKTIXUINO  WORKS  OF  IMPROVBMKNT  FOR  THE  FISCAL  TKAR  KNX>- 

ING  JUNE  30.  1892. 

Salaries  of  Commisston,  office  and  traveling  expensee,  sarveys  and  obeer- 

▼ations,  gaages,  etc  $150,000 

River  above  Sioux  City'' 175,000 

Eiver  below  Sionx  City 1,100,000 

Total 1,425,000 

HARBOR  LINES. 

The  river  and  harbor  act  of  Augast  11, 1888,  provides : 

Sbg.  12.  Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment 
of  harbor  lines  is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and 
is  hereby  aathorised  to  canse  snch  lines  to  be  established,  beyond  which  no  piers  or 
wharves  shall  be  extended  or  deposits  inade  except  under  snob  regalations  as  may  be 
prescribed  from  time  to  time  by  him. 

In  cases  where  it  had  been  made  manifest  to  the  Secretary  of  War 
that  the  establishment  of  certain  harbor  lines  is  essential  to  the  preser- 
vation and  protection  of  the  harbors,  upon  the  recommendation  of  the 
Ghief  of  Engineers,  the  cases  were  referred  to  Boards  of  Engineers 
for  consideration  and  report.  The  boards  having  made  the  necessary 
examinations,  rendered  their  reports  with  maps,  wiiich  were  submitted 
to  the  Seoretary  of  War,  by  the  Chief  of  Engineers,  with  recommen- 
dations that  the  lines  as  indicated  be  approved,  and  that  the  approval 
be  placed  npon  the  maps  showing  the  harbor  lines. 

Under  the  requirements  of  the  section  above  cited  harbor  lines  have 
been  established  in  the  manner  above  described,  as  follows : 

HARBOR  L.INSS  AT  BOSTON  HARBOR,  MASSACHUSETTS. 

The  Board  of  Engineer  Officers  on  Harbor  Lines  of  the  Port  of  Bos- 
ton, consisting  of  Ck>].  H.  L.  Abbot,  Lieut.  Cols.  O.  L.  Gillespie,  S.  M. 
Mansfield,  and  Maj.  W.  B.  Livermore,  was  constituted  by  paragraph 
2,  Special  Orders,  No.  11,  Headquarters  Corps  of  Engineers,  January 
30, 1889. 

(a)  Dorehester  Bay  from  South  Boston  to  Moon  Island^  and  left  bank 
of  Charles  River  Basin  from  Grand  Junction  Railroad  Bridge  to  the  navy- 
yard, 

Report  dated  January  28, 1890:  submitted  to  the  Secretary  of  War 
February  12, 1890:  Approved  February  13, 1890. 

*  The  river  and  harbor  act  of  September  19,  1890,  haying  made  an  appropriaUou 
for  the  Missonri  River  above  Sioaz  City,  to  be  ezpeoded  in  the  diBoretiou  of  t\ie  ^tte- 
relacy  of  War,  the  improvement  of  tbh  part  of  the  river  has  been  placed  iu  o\ittttL% 
of  Capt.  Charlea  F,  Pofrell,  Corps  of  Engineers, 
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(5)  Charles  Eiver,  MassachusetU, 

Keport  dated  March  7,  1890:  submitted  to  the  Secretary  of  War 
March  13,  1890:  Approved  March  17,  1890. 

(c)  Mystic  Biver  with  its  tributaries  and  Chelsea  Creek, 

Eeport  dated  May  23, 1890:  submitted  to  the  Secretary  of  War  June 
4,  1890 :  Approved  June  20,  1890. 

(d)  Extension  of  pier  at  Marine  Park  beyond  established  harbor  Unes^ 
Dorchester  Pointy  eastern  end  of  South  Boston, 

Report  dated  January  30, 1S90:  submitted  to  the  Secretary  of  War 
February  3,  1890 :  Approved  February  4,  1890. 

{e)  Extension  of  solid  filling  beyond  the  estahlished  bulkhead  lines  at 
Si^npson^s  Dry  Dock  No.  1 ,  Boston  Harbor. 

Report  dated  April  22,  1890:  submitted  to  the  Secretary  of  War 
April  24,  1890:  Approved  April  26,  1890. 

(See  Appendix  B  21.) 

HARBOR  LINES  OF  STAMFORD  HARBOR,  CONNECTICUT. 

The  Board  of  Engineer  Officers,  consisting  of  Col.  D.  0.  Houston, 
Lieut.  Col.  G.  L.  Gillespie,  and  Capt.  Thos.  L.  Casej',  constituted  by 
paragraph  1,  Special  Orders,  No.  7^  Headquarters  Corps  of  Engineers, 
November  30,  1889,  made  its  report  February  24,  1890.  Report  sub- 
mitted to  the  Secretary  of  War  February  27, 1890:  Approved  February 
28,  1890. 

,     (See  Appendix  D  24.) 

HARBOR  LINES  IN  THE  HUDSON  RIVER  FROM  TROY  TO  NEW -BALTI- 
MORE, NEW  YORK. 

The  Harbor  Line  Board  for  New  York  Harbor  and'  adjacent  waters 
(See  Appendix  E  14)  made  its  report  March  18,  1890.  Report  submit- 
ted to  the  Secretary  of  War  March  22, 1890 :  Approved  March  25, 1890. 

(See  Appendix  E  13.) 

0 

HARBOR  LINES  FOR  NEW  YORK  HARBOR  AND  AD  J  AGENT  •  WATERS. 

The  Board  of  Engineers  for  Harbor  Lines  in  New  York  Harbor  and 
adjacent  waters,  constituted  by  Special  Orders,  No.  11,  Headquarters 
Corps  of  Engineers,  January  30,  1889,  consists  of  Cols.  Henry  L. 
Abbot,  Wm.  P.  Craighill,  C.  B.  Gomstock,  and  LieuL-Ools.  D.  0.  Hous- 
ton and  G.  L.  Gillespie. 

(a)  Kill  von  Kulland  Shooter^s  Island. 

Report  dated  December  18, 1889 :  submitted  to  tbe  Secretary  of  War 
December  27,  1889 :  Approved  January  4,  1890. 

(b)  East  shore  of  Ea^st  River  ^  Nexc  Yorkj  from  foot  of  Broadway  y  Brook- 
lyn, to  Ravenswood,  Long  Island, 

Keport  dated  January  27,  1890 :  submitted  to  the  Secretary  of  War 
February  7,  1890  :  Approved  February  8, 1890.  (See  /,  mo<litication  of 
l)ier-hea(i  line,  approved  June  18,  1890,  page  333.) 

(c)  Shore  of  New  Jersey  from  Communipaw^  Jersey  City,  to  Constable 
Pointy  Bergen  Neck, 

Report  dated  January  27,  1890 :  submitted  to  the  Secretary  of  War 
January  30,  1890:  Approved  February  1,  1890. 

{d)  South  and  west  shores  of  Staten  Island  from  Fort  Wadsworih  to 
^llzabethporty  New  Jersey^  and  west  bank  of  Arthur  Kill  from  Perth 
Amboj/  to  Mizabethporty  New  Jersey, 
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Report  dated  February  18, 1890 :  submitted  to  the  Secretary  of  War 
March  1, 1890 :  Approved  March  4,  1890. 

(e)  EcLSt  shore  of  JEast  River  J  New  YorJcy  Buttermilk  Channel^  and  both 
shores  of  Oowanus  Bay  from  Lawrence  Point  to  Fort  Hamilton. 

Report  dated  February  18,  1890 :  submitted  to  the  Secretary  of  War 
March  3,  1890 :  Approved  March  4,  1890. 

(/)  West  bank  of  Hudson  River  along  Jersey  City  front  from  Weehawken 
Cove  to  Communipaw  Ferry. 

Report  dated  February  18, 1890 :  submitted  to  the  Secretary  of  War 
March  3, 1890:  Approved  March  4,  1890. 

(g)  Eastj  northj  and  west  shores  of  Newark  Bay^  New  Jersey. 

Report  dated  March  19,  1890: 'Submitted  to  the  Secretary  of  War 
March  26,  1890 :  Approved  March  27, 1890. 

{h)  West  bank  of  North  River  from  Weehawken  Cove  to  Guttmberg^  New 
Jersey;  east  bank  of  North  River  from  West  Eightieth  street  to  the  Bat- 
tery j  New  York  City;  the  Battery;  and  north  and  west  shores  of  Fast 
River  from  the  Battery  to  Fast  Fighty'first  street^  New  York  City. 

Bei)ort  dated  April  15,  1890 :  submitted  to  the  Secretary  of  Wnr 
April  24, 1890 :  Approved  April  25, 1890. 

(f)  Raritan  Bay  and  River  ^  New  Jersey^  north  shore  from  Perth  Amboy 
to  Crab  Island^  and  south  shore  from  Crab  Island  around  South  Amboy  ta 
GheesequaJces  Creek. 

Report  dated  May  21, 1890 :  submitted  to  the  Secretary  of  War  June 
18, 1890 :  Approved  June  19,  1890. 

(j)  Ellis  Island^  New  Jersey. 

Report  dated  June  21,  1890:  submitted  to  the  Secretary  of  War  Julv 
8, 1890 :  Approvf^d  July  9, 1890. 

(k)  Pierhead  line  for  west  half  of  south  shore  of  8taten  Island  from 
Seguin^s  Point  to  Ward's  Point. 

Report  dated  Julv  15, 1890 :  submitted  to  the  Secretary  of  War  July 
25, 1890 :  Approved  July  26, 1890. 

(I)  Modification  of  pier-head  line  ok  ea^t  shore  of  Fast  River  from  North 
Kr«t  streetj  Brooklyn^  to  bridge  across  Bushwick  Creek  at  Kent  avenue. 

Report  dated  May  21,  1890:  submitted  to  the  Secretary  of  War  Juno 
5, 1890:  Approved  June  18,  1890. 

(JSee  Appendix  B  14.) 

HARBOR  LINES  IN  THE  JADfES  RIVER,  VIRGINIA,  FROM  RICHMOND   TO 

CITY  POINT. 

The  Board  of  Engineer  Officers,  constituted  by  Special  Orders,  No.  5, 
Headquarters  Corps  of  Engineers,  January  20, 1890,  consisting  of  Col. 
^m,  P.  Craighill,  Lieut.  Col.  Peter  C.  Hains,  and  Lieut.  G.  J.  Fiebeger, 
DJade  its  report  March  17, 1890.  Report  submitted  to  the  Secretary  of 
War  March  27, 1890 :  Approved  March  28,  1890. 

(See  Appendix  1 3.) 

HARBOR  LINES  OF  NORFOLK  AND  PORTSMOUTH  HARBORS,  VIRGINIA, 

AND  THEIR  ADJACENT  WATERS. 

The  Board  of  Engineer  OflBcers,  constituted  by  paragraph  1,  Special 
Orders,  No.  13,  Headquarters  Corps  of  Engineers,  February  4, 1889,  con- 
sists of  Col.  Wm.  P.  Craighill,  Lieut.  Col,  Peter  C.  Hains,  and  Lieut.  G. 
J.  Fiebeger. 

,  (a)  Southern  branch  of  Elusabeth  River,  and  Elizabeth  River  beloio  Fort 
Xt^folk. 
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Report  dated  January  20, 1890 :  sabmitted  to  the  Secretary  of  War 
January  21, 1890 :  Approved  January  23, 1890. 

(b)  EMterny  southern^  and  western  hra/nches  of  Elizabeth  River;  EUza- 
betk  River  below  western  branch;  and  bulkhead  lines  in  Norfolk  Harbor 
from  Norfolk  and  Western  Railroad  Bridge  and  United  States  Navy-Yard 
to  Lamberfs  Point 

Report  dated  April  30, 1890 :  submitted  to  the  Secretary  of  War  May 
8, 1890 :  Approved  May  9, 1890. 

(See  Appendix  J  8.) 

^       HARBOR  LINES  OF  FERNANDINA  HARBOR,  FLORIDA. 

The  Board  of  Engineer  Officers,  constituted  by  Special  Orders,  No.  16, 
Headquarters  Oorps  of  Engineers,  April  2, 1890,  consisting  of  Col.  Wm. 
P.  Craighill,  Maj.  H.  M.  Adams,  and  Lieut.  O.  M.  Garter,  made  its  re- 
port April  25, 1890.  Report  submitted  to  the  Secretary  of  War  May  8, 
1890 :  Approved  May  9,  1890. 

(See  Appendix  O  14.) 

HARBOR  LINES  OF  QUINCY  BAY,  ILLINOIS. 

The  Board  of  Engineer  Officers,  constituted  by  Special  Orders,  No.  4, 
Headquarters  Corps  of  Engineers,  January  12, 1889,  consisting  of  Maja 
A.  Mackenzie,  A.  M.  Miller,  and  E.  H.  Enffner,  made  its  report  March 
20,  1890.  Report  submitted  to  the  Secretary  of  War  Marsh  27, 1890: 
Approved  April  1, 1890. 

(See  Appendix  Z  2.) 

HARBOR  LINES  OF  SAN  FRANOISGO  HARBOR  AND  ADJAOENT  WATERS. 

The  Board  of  Engineer  Officers  ^r  the  Harbor  Lines  of  San  Francisco 
Harbor  and  adjacent  waters  was  constituted  by  paragraph  2,  Special 
Orders,  No.  51,  Headquarters  Corps  of  Engineers,  October  11,  1888,  and 
consists  of  Col.  O.  H.  Mendell,  Lieut  Col.  W.  H.  H.Benyaurd,  and  Maj. 
W.  H.  Heuer. 

(a)  Water  Jront  of  tlie  city  of  San  Francisco  and  at  Mission  Rock^  Bay 
of  San  Francisco, 

Ueport  dated  March  11,1890:  submitted  to  the  Secretary  of  War 
March  22,  1890 :  Approved  March  24, 1890. 

{b)  Port  Costa  and  Martinez  on  the  south  shore  of  Carquinez  Strait^  and 
Benicia  on  the  north  shore  and  east  shore  of  Mare  Island  Strait  along  the 
fronts  of  North  Vall^o^  Vall^o,  and  South  ValU^Oj  and  front  of  Mare  Island 
Navy-  Yard  on  Mare  Island  Strait. 

Kciiort  dated  July  22, 1890:  submitted  to  the  Secretary  of  War  Au- 
gust 1,  1890:  Approved  August  2, 1890. 

(See  Appendix  Q  Q  4.)       . 

HARBOR  LINES  IN  FRONT  OF  SAN  DIEaO  AND  GORONADO,  CALIFORNIA. 

The  Harbor  Line  Board  for  San  Francisco  Harbor  and  adjacent  waters 
was  constituted  a  board  for  the  harbor  lines  of  San  Diego  Harbor  and 
adjacent  waters.  Report  dated  March  14,  1890:  submitt^^d  to  the  Sec- 
retary of  War  April  1, 1890 :  Approved  April  2, 1890, 

(See  Appendix  B  R  5,) 
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BRIDGING    NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

The  plans  and  locations  of  the  following  bridges  authorized  by  acts 
of  Congress,  having  been  foand  to  comply  with  the  reqnirements  of 
said  acts,  have  been  approved  by  the  Secretary  of  War,  and  copies  sent 
to  the  officers  of  the  Corps  of  Engineers  in  charge  of  the  river  and  har- 
bor districts  in  which  the  bridges  are  to  be  built,  in  order  that  they 
mi^bt  supervise  the  construction  so  far  as  to  see  that  the  bridges  are 
boiit  in  accordance  therewith : 

1.  GanHtrucHanofdraw  in  bridge  operated  by  Philadelphia^  Wilmington 
Md  Baltimore  Railroad  Company  oxter  Broad  Greek,  near  Laurel^  Dela- 
mre, — A.ct  approved  June  6,  1888,  directed  the  Secretary  of  War  to 
serve  notice  to  require  the  alteration  of  this  bridge  by  the  coustructioii 
of  a  draw  of  sufficient  size  to  admit  of  the  passage  of  vessels.  August 
20, 1888,  a  draw  of  40  feet  span  was  approved  by  the  Secretaiy  of  War. 

Plan  for  the  location  of  fenders  in  the  draw  submitted  by  the  com- 
paay  February  11, 1889;  approved  by  the  Secretary  of  War  August  2, 
1889;  copy  sent  to  W.  F.  Smith,  United  States  Agent,  Major  of  Engi- 
neers, U-  S.  Army,  Eetired,  August  7,  1889. 

October  15, 1889,  Major  Smith  reported  the  completion  of  the  con- 
fitrnctiou  of  the  fenders  in  accordance  with  the  approved  plan. 

2.  Bridge  of  the  Louisville  and  Jeffereonville  Bridge  Company  across 
A«  Ohio  River  between  Louisville^  Kentuckyj  and  Jeffersonvillej  Indiana^ 
Qoder  acts^  ^^  authorizing  the  construction  of  bridges  over  the  Oh  io  River, 
%Dd  to  prescribe  the  dimensions  of  the  same,"  approved  December  1 7, 
1872,  and  an  act  supplementary  to  that  act  approved  February  14, 1883. 

The  plans  for  the  bridge  in  question,  submitted  April  30,  1888,  were 
referred  to  a  Board  of  Engineers  in  accordance  with  the  requirements  of 
the  acts,  which  reported  upon  the  same  June  13,  1888,  with  recom- 
mendations— 

1.  That  the  proposed  bridge  be  moved  farther  up  the  river  to  some  point  at  or  above 
.Wall  street,  in  JefferBonYille,  and  that  it  be  bnilt  with  a  channel  span  near  the  In- 
^iiana  shore  of  500  feet  in  the  clear,  and  one  near  the  island  shore  of  400  feet  in  the 
oleir. 

2.  If  the  present  location  be  accepted,  the  Board,  while  strongly  disapproving  of  it, 
recommends  that  there  be  a  span  at  least  650  feet  wide  in  the  clear  near  the  Indiana 
Bboie,  with  the  Indiana  pier  at  low-water  mark,  and  a  span  at  least  400  feet  in  the , 
*ltttf  near  the  island  shore,  with  the  Kentucky  pier  at  low- water  mark  on  the  island . 

The  subject  elicited  much  discussion,  and  finally,  upon  the  presenta- 
tion of  a  plan  giving  a  span  of  650  feet  in  the  clear  on  the  Indiana  side, 
ftnd  a  span  of  400  feet  in  the  clear  on  the  Kentucky  side,  which  was 
feoDd  to  comply  with  the  recommendations  of  the  Board  of  Engineers, 
^ith  the  views  of  the  Chief  of  Engineers,  and  also  with  the  existing 
^^^  regulating  the  height  of  bridges  across  the  Ohio  Biver,  the  plan 
^as  approved  by  the  Secretary  of  War,  February  28,  1889. 

Copy  sent  to  Maj.  Amos  Stickney,  Oorps  of  Engineers,  March  12, 


The  reports  in  regard  to  this  bridge  were  published  in  House  Ex. 
l^  No.  29,  Fiftieth  Gongress,  second  session. 

It  having  been  alleged  that  the  construction  of  the  bridge  according 
to  the  plans  approved  by  the  Secretary  of  War  would  l>e  an  obstruction 
to  navigation,  by  direction  of  the  Secretary  of  War  a  Board  of  Engineer 
^^fflcers,  consisting  of  Col.  C.  B.  Gomstock,  Lieut.  Col.  Charles  R.  Suter, 
*n(t  Maj.  Charles  J.  Allen,  was  appointed  by  Special  Orders,  No.  34, 
Headquarters  Corps  of  Engineers.  April  19, 1889,  to  report  on  the  plans 
^nd  location  of  the  bridge.  Their  report,  dated  September  14, 1&%S, 
wiU  be  found  in  Appendix  YY& 
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The  company  submitted,  October  19, 1889,  a  modified  plan  providing 
for  three  spans  of  550  feet  each  in  the  navigable  part  of  the  river  in- 
stead of  four  spans,  and  having  only  two  piers  in  the  river  at  low  water 
instead  of  three;  this  modification  was  approved  by  the  Secretary  of 
War  October  19, 1889 ;  and  copy  was  sent  to  Maj.  Amos  Stickney,  Corps 
of  EJngineers,  November  1,  1889. 

November  16, 1889,  thecorapanysubmittedafurtherraodification  of  the 
plan,  providing  for  six  spans  in  all  instead  of  seven,  and  increasing  the 
length  of  the  center  channel  span  from  550  feet  to  553  feet;  this  modi- 
fication was  approved  by  the  Secretary  of  War  November  15, 1889 ;  and 
copy  was  sent  to  Maj.  Amos  Stickney,  Corps  of  Engineers,  November 
18,  1889. 

January  25,  1890,  the  company  requested  approval  of  the  substitution 
of  the  low-water  elevation  of  1887  for  that  of  1889  on  the  plans;  this 
modification  was  approved  by  the  Secretary  of  Wnr  January  29,  1890; 
and  copy  was  sent  to  Maj.  Amos  Stickney,  Corps  of  Krigineers,  Janu- 
arv  31,  i890. 

3.  Bridge  of  tlie  totcns  of  North  Hero  and  Grand  Isle,  Vermont ,  across 
channel  in  Lake  Champlain  between  inlands  of  North  Hero  and  South  Hero^ 
Vermont. — Act  approved  October  12, 1888. 

Plans  submitted  by  town  of  Grand  Isle,  Vt.,  March  27,  1889;  ap- 
proved by  the  Secretary  of  War  July  2,  1889;  copy  sent  Maj.  M.  B. 
Adams,  Corps  of  Engineers,  July  10,  1889. 

4.  Bridge  of  the  Muscatine  Bridge  Company  across  the  Mississippi  River 
at  or  near  Muscatine,  Iowa. — Act  approved  July  16,  1888.     " 

IMaij  and  location  submitted  by  the  company  June  4, 1889  ;  approved 
by  the  Secretary  of  War,  July  11, 1889 ;  copy  sent  to  Maj.  A.  Macken- 
zie, Corps  of  Engineers,  August  2,  1889. 

5.  Bridge  of  the  Alabama  Great  Northwestern  Railway  Company ,  after- 
ward  Montgomery,  Tuscaloosa  and  Memphis  Railway  Company,  across  the 
Alabama  River,  near  Montgotnery,  Alabama. — Act  approved  August  6, 
1888. 

Plan  and  location  submitted  by  Montgomery,  Tuscaloosa,  and  Mem- 
phis Railway  Company,  July  11,1889;  approved  by  the  Secretary  of 
War  August  5,  1889 ;  copy  sent  to  Capt.  P.  M.  Price,  Corps  of  Engi- 
neers, August  20,  1889. 

().  Bridges  of  the  commissioners  of  MusMngum  County^  Ohio,  across 
the  Musldngum  River  at  Zanesville  and  near  mouth  of  Brush  Creek  about  5 
miles  below  Zanesville,  Ohio, — Act  approved  April  2,  1888. 

Phms  and  location  submitted  by  the  commissioners  May  7,  1889; 
approved  by  the  Secretary  of  War  August  5, 1889 ;  copies  sent  to  Lieut. 
L.  H.  Beach,  Corps  of  Engineers,  August  12,  1889. 

7.  Bridge  of  the  Tennessee  Midland  Railway  Company  a>cross  the  Tennes- 
see River  at  Perryville,  Tennessee,  between  the  counties  of  Decatur  and  Perry, 
Tenneseee. — Act  approved  May  14, 1888. 

Original  plan  and  location  submitted  by  the  company  March  27, 1889 ; 
revised  ])lan  and  location  submitted  June  22,  1889 ;  approved  by  the 
Secretary  of  War  August  21, 1889 ;  copy  sent  to  Lieut.  Col.  J.  W.  Bar- 
low, Corps  of  Pjugineers,  August  27,  1889. 

8.  Bridge  of  the  city  of  La  Crosse,  Wisconsin,  across  the  Mississippi 
River  at  La  Crosse,  Wisconsin. — Act  approved  February  23,  1889. 

Plan  and  location  submitted  by  city  of  La  Crosse  August  26.  1889; 
approved  by  the  Secretary  of  War  September  30,  1889;  copy  sent  to 
Maj.  A.  Mackenzie,  Corps  of  Engineers,  October  14, 1889. 

9.  Bridge  of  the  Wheeling  Bridge  Company  across  Ohio  River  at  Wheel- 
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ingj  West  Virginm. — General  act  approved  December  17, 1872,  and  sup- 
plementary act  ap])roved  February  14,  1883. 

Plan  and  location  submitted  by  the  secretary  of  the  company  July 
13, 1889 ;  approved  by  the  Secretary  of  War  October  26, 1889 ;  copy 
sent  to  Lieut.  Col.  Wm.  B.  Merrill,  Corps  of  Engineers,  November  13, 
1889. 

10.  Bridge  of  the  Nashville  and  Knoxville  Railroad  Company  across 
Caney  Fork  River ^  heticeen  Smith  and  Putnam  counties j  Tennessee. — Act 
approved  March  3, 1885,  and  amendatory  act  approved  February  25, 
1889. 

Plan  and  location  submitted  July  26,  1889;  approved  by  the  Secre 
laryof  War  December  12, 1889;  copy  sent  to  Lieut.  Col.  J.  W.  Bar 
low,  Corps  of  Engineers,  December  23,  1889. 

May  30, 1890,  Colonel  Barlow  reported  that  the  bridge  had  been  com- 
rjetd,  with  the  exception  that  by  reason  of  unequal  settlement  of  the 
piers  tbcdraw  would  not  turn,  but  that  the  company  would  immediately 
take  steps  to  remedy  the  defect. 

11.  Bridge  of  the  New  Orlea/nSj  Natchez  and  Fort  Scott  Railway  Com- 
P(^ny  across  Tensas  River,  at  or  near  DanieVs  Ferry^  Louisiana, — Act  ap- 
proved March  1,  1889. 

Plan  and  location  submitted  by  the  company,  October  17, 1880 ;  ap- 
proved by  the  Secretary  of  War  December  19, 1889;'  copy  sent  to  Capt. 
J«  n.  Willard,  Corps  of  Engineers,  December  31,  1889. 

12.  Bridge  of  the  St.  Louis,  EeoJcuk,  and  Northwestern  Railroad  Com- 
fany  across  the  Missouri  River  at  Bellefontaine  Bluffs,  below  the  city  of 
^t'  Charles,  Missouri. — Act  approved  February  17, 1888. 

Plan  and  location  submitted  by  the  company,  November  7,  1889;  ap- 
proved by  the  Secretary  of  War  December  21, 1889 ;  copy  sent  to  Lieut. 
^oLCbas.  R.  Suter,  Corps  of  Engineers,  December  28,  1889. 

13.  Bridge  of  the  West  Virginia  and  Ironton  Railroad  Company  a^cross 
^^it  Ohio  River  about  1^  miles  above  mouth  of  Big  Sandy  River,  about  1 
^ile  below  Ceredo,  West  Virginia, — General  act  approved  December  17, 
187;»,  and  supplementary  act  approved  February  14, 1883. 

Plan  and  location  submitted  by  the  company,  November  18, 1889 ; 
''Approved  by  the  Secretary  of  War  December  24,  1889;  copy  sent  to 
J^ieat.Col.  Wm.  E.  Merrill,  Corps  of  Engineers,  January  2,  1890. 

14.  Bridge  of  the  Eansa4i  City,  Arkansas  and  New  Orleans  Railway 
Company  across  the  Arkansas  River  at  or  near  Cummingh  Landing, 
'^'■fcaiwew  — Act  approved  July  24,  1888. 

Plan  and  location  submitted  by  the  company  January  4,  1890;  ap- 
proved by  the  Secretary  of  War  February  25,  1890 ;  copy  sent  to  Capt. 
n'8.Taber,  Corps  of  Engineers,  March  4, 1890. 

15.  Bridge  of  the  Nebraska  Central  Railway  Company  across  the  Mis- 
^«ri  Rive}'  at  Omaha,  Nebraska. — Act  approved  June  22,  1888. 

Plan  and  location  submitted  by  the  company  January  23,  1890 ;  ap- 
proved by  the  Secretary  of  War  February  27, 1890 ;  copy  sent  to  Lieut. 
^ol.  Chas.  R.  Suter,  Corps  of  Engineers,  March  4, 1890. 

16.  Bridge  of  the  city  of  Nebraska  City,  Nebraska,  a^cross  the  Missouri 
^i^trat  or  near  Nebraska  City,  Nebraska. — Act  approved  July  16,  1888. 

I'lan  and  location  submittetl  by  the  mayor  of  the  city  February  10, 
J890;  approved  by  the  Secretary  of  War  April  3,  1890;  copy  sent  to 
lieut.  Col.  C.  R.  Suter,  Corps  of  Engineers,  April  7, 1890. 

17.  Bridge  of  the  Lyons  and  Fulton  Bridge  Company  across  the  Missis- 
^ppi  River  at  or  near  Lyons,  Iowa. — Act  approved  March  2,  1889^ 
amended  by  act  approved  March  15, 1890. 

Plan  and  location  submitted  by  the  company  February  24, 1890  •,  awA 
E»a  90 — ^ 
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revised  plans  submitted  March  24, 1890 ;  approved  by  the  Secretary  of 
War  April  22,  1890 ;  copy  sent  to  Maj.  A.  Mackenzie,  Corps  of  Engi* 
neers,  April  26, 1890. 

.18.  Bridge  of  the  Kansas  and  Arkansas  Valley  Railway  Company  across 
the  Arkansas  River  in  the  Indian  Territory  at  or  near  Fort  Smith j  Arkan- 
sas,— Act  approved  March  15,  1890. 

Plan  and  location  submitted  by  the  company  in  Aprilyl890;  ap- 
proved by  the  Acting  Secretary  of  War  May  17,  1890 ;  copy  sent  to 
Oapt.  H.  S.  Taber,  Corps  of  Engineers,  May  21, 1890. 

19.  Bridge  of'tJie  city  of  Michigan  City^  Indiana^  a>cross  Trail  Creek  in 
Michigan  City^  Indiana, — Act  approved  June  29,  1888,  amended  by  act 
approved  April  22,  1890. 

Plan  and  location  submitted  by  the  city  May  13, 1890;  approved  by 
the  Secretary  of  War  June  4,  1890 ;  copy  sent  to  Maj.  William  Ludlow, 
Corps  of  Engineers,  June  10, 1890. 

20.  Bridge  of  the  Pacific  Short  Line  Bridge  Company  across  the  Mis- 
souri River  at  or  near  Sioux  City,  Iowa. — Act  approved  March  2,  1889, 
amended  by  act  approved  April  30,  1890. 

Plan  and  location  submitted  May  22, 1890,  and  revised  plans  sub- 
mitted June  7,  1890 ;  approved  by  the  Assistant  Secretary  of  War 
June  ,26,  1890 ;  copy  sent  to  Lieut.  Col.  C.  R.  Suter,  Corps  of  Engi- 
neers,* President  of  the  Missouri  River  Commission,  June  30, 1890. 

BRIDGES  OBSTRUCTING  NAVIGATION. 

The  river  and  harbor  act  of  August  11, 1888,  provides  as  follows : 

Sbc.  9.  That  whenever  the  Secretary  of  War  shall  have  good  reabon  to  believe  that 
auy  railroad  or  other  bridga  now 'constructed,  or  which  may  hereafter  be  constrnctedy 
over  any  of  the  navigable  water-ways  of  the  United  States  is  an  obstrnctiou  to  the 
free  navigation  of  snob  waters,  by  reasonof  insufficient  height,  width  of  span,  or  oth- 
erwise, or  where  there  is  difficulty  in  passing  the  draw-opening  or  the  raft  span  of 
such  bridge  by  rafts,  steam-boats,  or  other  water-craft,  it  shall  bo  the  duty  of  the  said 
Secretary  to  give  notice  to  the  persons  or  corporations  owning  or  controlling  such 
bridge  to  so  alter  the  same  as  to  render  navigation  through  or  under  it  free,  easy,  and 
unobstructed;  and  in  giving  such  notice  he  shall  prescribe  in  each  case  a  reasonable 
time  in  which  such  ult-eratioii  is  to  be  made.  If,  at  the  end  of  such  time,  the  altera- 
tion has  not  been  made,  *hc  Secretary  of  War  shall  forthwith  appraise  [apprise]  the 
Attorney- General  of  the  United  States,  whose  duty  it  shall  be  to  institute  suit,  in  the 
name  of  the  United  States,  without  delay,  in  the  circuit  or  district  court  of  the  United 
States  for  the  circuit  in  which  such  bridge  is  located,  which  court  is  hereby  invested 
with  jurisdiction  for  this  pnrposo,  to  recover  from  the  owners  or  managers  of  each 
bridge  the  fines  mentioned  in  the  succeeding  sections  of  this  act. 

Sec.  10.  That  the  owner  or  owners  or  manager  or  managers  of  any  railroad  or  other 
bridge  obstructing  the  free  navigation  of  any  navigable  water-way  of  the  United 
States  who  shall  willfully  fail  or  refuse  to  remove  the  same,  or  to  cause  the  necessary, 
alterations  to  be  made  in  the  same  so  as  to  render  navigation  through  or  under  it  fyee, 
easy,  and  unobstructed  to  rafts,  steam-boats,  or  other  water-craft,  after  receiving 
notice  to  that  effect  from  the  Secretary  of  War  and  within  the  time  prescribed  by  him, 
shall  be  subject  to  a  line  as  penalty  therefor  of  five  hundred  dollars  per  month  for  the 
time  he  or  tbey  are  in  default,  and  the  amount  so  recovered  shall  be  placed  to  the 
credit  of  the  improvement  fund  of  the  water-way  obstructed  by  such  bridge. 

_  •  ■ 

In  obedience  to  the  above  requirenrents,  the  Secretary  of  War  notified 
the  persons  or  corporations  owning  or  controlling  certain  bridges  to  so 
alter  the  same  as  to  render  navigation  through  or  under  them  free,ea&y, 
and  unobstructed,  and  prescribed  in  each  case  a  reasonable  time  when 
such  alteration  is  to  be  made,  as  follows : 

1.  Bridges  across  the  Mississippi  River. — 1.  Notice  dated  November  8, 

1888,  was  served  upon  the  Hannibal  Bridge  Company  November  17, 

1888,  and  upon  the  Wabash  Railway  Company  November  30,  1888,  in 

reference  to  the  bridge  above  Hannibal,  Mo.^  owned  by  the  bridge 
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company  and  controlled  by  the  railway  company,  prescribing  the  1st  day 
of  March,  1889,  as  the  time  when  the  required  alteration  is  to  be  made 
and  completed. 

Upon  representations  made  to  the  Secretary  of  War  that  it  was 
desirable  and  reasonable  to  extend  the  time  in  which  to  perform  the 
said  work,  be  caused  notices,  dated  March  18,  1889,  to  be  served  upon 
the  Hannibal  Bridge  Company,  the  Wabash  Railway  Company,  and  the 
Mifisouri,  EAnsas,  and  Texas  Kail  way  Company,  and  notice  dated  April 
17f  1889,  to  be  served  on  the  Missouri  Pacific  Railway  Company,  recit- 
ing in  each  of  the  notices  the  original  notice  of  November  8,  1888,  to 
the  Hannibal  Bridge  Comj^any  and  the  Wabash  Railway  Company, 
ftnd  extending  the  time  in  which  the  alteration  of  the  bridge  shall  be 
done  to  the  1st  day  of  July,  188ir. 

The  required  alteration  not  having  been  made  within  the  extended 
time,  tbe  Secretary  of  War  duly  apprised  the  AttorneyGenerial. 

lu  accordance  with  the  recommendation  of  the  Attorney-General  new 
notices  dated  August  15,  1890,  were  served  uiK)n  the  Wabash  Railway 
Company  and  the  Missouri  Pacific  Railway  Company,  September  6, 
1800,  and  ui)on  the  Hannibal  Bridge  Company  September  23, 1890,  ex- 
tending the  time  to  January  1,  1891. 

2.  Notice  dated  December  19,  1888,  was  served  upon  the  Keokuk 
and  Hamilton  Bridge  Company,  in  reference  to  the  bridge  at  Keokuk, 
I)ecorober  31,  1888,  prescribing  the  31  st  day  of  March,  1889,  as  the 
time  when  the  required  alteration  is  to  be  made  and  completed. 

The  required  alteration  not  having  been  made  within  the  prescribed 
tinie  the  Secretary  of  War  duly  apprised  the  Attorney-General,  who 
instructed  the  United  States  attorney  for  the  southern  district  of  Iowa 
to  institute  suit. 

2.  Bridges  across  the  Tennessee  River, — 1.  Notice  dated  November  20, 
1888,  was  served  upon  tbe  East  Tennessee,  Virginia  and  Georgia  Rail- 
way Company,  operating  the  bridge  over  the  Tennessee  River  at  Flor- 
ence, Ala.,  December  II,  1888,  and  notice  dated  January  11,  1889,  was 
^tved  upon  the  Memphis  and  Charleston  Railroad  Company  January 
1J*J889,  prescribing  the  1st  day  of  June,  1889,  as  the  time  when  the  re- 
quired alteration  is  to  be  made  and  completed. 

^  The  Memphis  and  Charleston  Railroad  Company,  under  date  of  March 
7»1889,  submitted  plans  for  the  new  draw-span  proposed  to  be  placed 
in  tile  bridge,  which  were  not  recommended  by  the  Chief  of  Engineers  for 
^roval,  and  the  matter  having  been  referred  by  the  Secretary  of  War 
to  the  Acting  Judge-AdvocateGeneral,  U.  8.  Army,  was  returned  by 
Wm  May  23, 1889,  with  report,  of  which  the  following  is  an  extract : 

Tbe  time  given  by  the  Secret^ipy  of  War  in  which  to  make  the  alteration  will  not 
jxpireontil  the  lut  of  June,  1889.  He  is  not  required  or  authorized  by  the  act  re- 
ferred to  to  do  anything  in  this  matter  at  the  present  time.  The  act  does  not  con- 
teiDplgte  his  approving  or  disapproving  particular  plans  of  alteration^);  but  simply 
iiij) giving  to  the  bridge  owners  notices  to  alter  their  bridges  so  as  to  liccomplieh  a 
^fUia  parpose,  and  leaves  ife  to  them  to  make  any  alteration  which  will  do  this,  or 
"^come  liable  to  the  penalty. 

It  appears  •  ^  •  t,hat  the  officers  of  the  Memphis  and  Charleston  Railroad 
CoiD])aDy  have  lieen  nnder  the  iRipression  that  it  was  necessary  for  them  to  submit 
plans  of  alterations  for  the  approval  of  the  Secretary  of  War,  amt  •  •  *  in  conse- 
ioeoceof  thiaerroneons  nnderstauding  much  time  has  been  lost,  •  •  •  and  as 
tbe  company  does  not  appear  to  have  acted  in  bad  faith  it  seems  right  that  the  time 
•*  extended. 

Acting  upon  this  opinion  of  the  Judge-Advocate-General,  the  Secre- 
tary of  War, upon  the  recommendation  of  the  Chief  of  Engineers,  dated 
Jane  1,  extended  the  time  for  completing  the  alteration  to  December  1, 
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The  officer  in  charge  of  the  district  iu  which  this  bridge  is  locate 
reports,  under  date  of  August  11, 1890 : 

The  general  manager  of  the  East.  Tennessee,  Virginia  and  Georgia  Railway,  ope 
atiuff  said  bridge,  writes  me  ander  date  of  July  25^  that  ^'  our  contractors  hope  to  g 
the  Florence  draw  up  early  in  September''  (1890). 

2.  i^otice  dated  July  12, 1889,  was  served  upon  the  president  of  tl 
Nashville,  Chattanooga  and  St.  Louis  Railway  Company  July  15,  188 
in  regard  to  the  railroad  bridge  across  the  Tennessee  Biver  at  Johnsoi 
ville,  Tenn.,  prescribing  the  1st  day  of  August,  1892,  as  the  time  whc 
the  required  alteration  is  to  be  made  and  completed. 

3.  Bridges  ncross  the  Charles  River^  Massachusetts. — Notice  dated  N 
vember  21,  1888,  was  served  upon  the  Fitchburg  Railroad  Compan; 
December  1,  1888,  in  reference  to  the  bridge  controlled  by  that  compaii 
across  the  Charles  River,  within  the  limits  of  th8  city  of  Boston. 

Notices  dated  December  6, 1888,  were  served  as  follows : 

December  15,  1888,  on  the  Boston  and  Maine  Railroad  Company,  j 
reference  to  the  bridge  built  by  that  company  across  the  Charles  Rivi 
and  the  bridge  erected  by  the  Eastern  Railroad  Company  and  controlle 
by  the  Boston  and  Maine  Railroad  Company,  both  of  them  within  tl 
limits  of  the  city  of  Boston,  and  also  in  reference  to  the  two  bridg< 
erected  by  the  Boston  and  Lowell  Railroad  Company  and  controlled  l 
the  Boston  and  Maine  Railroad  Company  across  the  Charles  Riv< 
between  the  cities  of  Boston  and  Cambridge,  obstructing  the  iiuvigatic 
of  the  Charles  River. 

December  16, 1888,  on  the  city  of  Boston  in  reference  to  bridges  aerot 
Charles  River,  known  as  Charles  River  Bridge  and  Warren  Bridg< 
within  the  limits  of  the  city  of  Boston. 

December  17, 1888,  on  the  commissioners  on  West  Boston,  Canal,  an 
Prison  Point  bridges  controlled  by  them,  in  reference  to  the  bridge 
'across  the  Charles  River,  known  as  West  Boston  Bridge  and  Canal  c 
Craigies  Bridge. 

In  all  these  cases  the  1st  day  of  January,  1891,  was  proscribed  as  th 
time  when  the  required  alterations  are  to  be  made  and  completed. 

Upon  the  request  of  the  corporation  counsel  of  the  city  of  Boston,  an 
of  tlio  city  solicitor  of  the  city  of  Cambridge,  a  Board  of  Engineer  Ofl 
cers  consisting  of  Col.  H.  L.  Abbot,  Lieut.  Col.  George  L.  Gillespie,  an 
Lieut.  Col.  8.  M.  Mansfield,  was  appointed  by  Special  Orders,  No.  81 
Headquarters  Corps  of  Engineers,  December  14,  1889,  to  consider  tt 
bridges  across  the  Charles  River  owned  and  controlled  by  the  cities  < 
Boston  and  Cambridge.  February  1,  J890,  the  Board  submitted  the 
report  in  which  they  recommended  that  the  time  be  extended  indei 
nitely ;  the  recommendation  was  approved  by  the  War  Department  Fel 
rnary  27, 1890. 

(See  Appendix  Y  Y  6.) 

4.  Bridge  across  the  Taunton  River  at  Somerset,  Massachusetts. — Noti( 
dated  November  28,  1H88,  was  served  upon  the  President  of  the  Ol 
Colony  Railroad  Company,  December  15,  1888,  prescribing  the  1st  da 
of  May,  1889,  as  the  time  when  the  required  alteration  is  to  bo  ma<] 
and  completed. 

The  required  alteration  not  having  been  made  within  the  prescribe 
time,  the  Secretary  of  War  duly  apprised  the  Attorney-General,  wl 
intrusted  the  case  to  the  United  States  attorney  for  the  district  < 
Massachusetts  with  instructions  to  institute  suit  as  provided. 

5.  Bridge  across  the  St.  Joseph  River,  Michigan,  near  its  mouth. — Noti< 
dihted  December  4, 1888,  was  served  upon  the  president  of  the  Chicag 


BRIDGES  OBSTRUCTING  NAVIGATION.  341 

and  West  Michigan  Bail  way  Company,  December  12, 1888,  designating 
April  30, 1889,  as  the  time  when  the  reqaire<l  alteration  is  to  be  made 
and  completed.  A  reqnest  was  made  by  tne  company,  April  20,  1889, 
tb»tt|)e  changes  they  were  making  in  the  draw  be  pat  to  the  test  of 
trial^  wbich  was  deemed  to  be  a  reasonable  one,  and  npon  recommenda- 
tion of  the  Chief  of  Engineers,  dated  May  6,  1889,  "  that  no  farther 
notice  be  given  the  company  at  present,  it  being  distinctly  understood 
that  snch  delay  is  not  to  be  construed  as  an  approval  of  the  structure 
as  it  now  exists,"  the  recommendation  was  approved  by  the  Secretary 
of  War,  May  17, 1889. 

Tile  report  of  the  engineer  officer  in  charge  of  the  district  in  which 
the  bridge  is^located,  dated  August  21, 1890,  showing  a  continuance  of 
obstrnctious  subsequent  to  alteration  of  the  draw,  aud  still  existing  at 
the  date  of  the  report,  a  new  notice,  dated  September  12,  1890,  was 
served  upon  the  secretary  of  the  railway  company  September  18, 1890, 
prescribing  the  1st  day  of  March,  1891,  as  a  reasonable  time  when  the 
reqoired  alteration  is  to  be  made  and  completed. 

6.  Bridges  across  Muskingum  Biver,  Ohio. — 1.  Notice  dated  December 
8, 1888,  was  served  apon  the  commissioners  of  Washington  County, 
Ohio,  December  20,  1888,  in  reference  to  the  bridge  between  the  towns 
of  Beverly  and  Waterfonl,  prescribing  the  30th  day  of  September,  1889, 
as  the  time  when  the  required  alteration  is  to  be  made  aud  completed. 

Upon  the  request  of  the  authorities  of  Washington  County  the  time 
va8  snbsequentlv  extended  to  March  31, 1890,  and  again  to  September 
30,1890. 

2.  Notice  dated  March  18,  1889,  was  served  upon  the  commissioners 
^>f  Maskingum  County,  Ohio,  owning  or  controlliug  the  canal  of  the 
Muskiogum  Biver  navigation  at  Zanesville,  April  4,  1889,  in  reference 
to  bridge  over  the  danal  at  that  place. 

3.  Notice  dated  March  18, 1889,  was  served  npon  the  commissioners 
of  Maskingum  County,  Ohio,  owning  or  controlling  the  bridge  across 
the  Muskingum  River  at  the  head  of  Fifth  street,  Zanesville,  Ohio, 
known  as  the  Fifth  Street  Bridge,  April  4, 1889. 

4.  Notice  dated  March  2.0,  1889,  w^^  served  npon  the  commissioners 
ofWashingtonConnty,  Ohio,  owning  or  controlling  the  Lowell  Canal, 
April  5,  1889,  in  reference  to  the  bridge  across  the  canal. 

In  all  these  cases  the  1st  day  of  I^ovember,  1889,  was  prescribed  as 
the  time  when  the  required  alterations  are  to  be  made  and  completed. 

Upon  the  request  of  the  commissioners  of  Muskingum  County  and  of 
Washington  County,  the  time  was  subsequently  extended  to  the  1st 
day  of  November,  1890. 

0.  Ifotice  dated  January  3, 1890,  was  served  upon  the  commissioners 
of  Washington  County,  Ohio,  January  13,  1890,  in  reference  to  the 
bridge  across  the  upper  end  of  the  Lowell  Canal,  prescribing  December 
^1)  1890,  as  the  time  when  the  required  alteration  is  to  be  made  and 
completed. 

7.  Bridges  across  the  White  Biver^  Indiana, — 1.  Notice  dated  Decem- 
^r  19, 1888,  was  served  upon  the  Evansville  andlndianapolisKailroad 
Company,  operating  railroad  bridge  at  Bogers,  Ind.,  on  White  Biver, 
one-half  mile  above  its  forks,  January  7,  1889,  prescribing  the  Ist  day 
of  January,  1890^  as  the  time  when  the  required  alteration  is  to  be  made 
and  eompleted. 

2.  Notice  dated  December  19, 1888,  was  served  upon  the  Evansville 
and  Terre  Haute  Bailroad  Company,  operating  railroad  bridge  at  ot 
near  Hazleton,  Ind.,  January  7, 1889^  prescribing  the  Ist  day  of  3au- 
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nary,  1890,  as  the  time  when  the  required  alteration  is  to  be  made  and 
completed. 

The  required  alterations  not  having  been  made  within  the  prescribed 
time,  the  Secretary  of  War  duly  apprised  the  Attorney-General  who 
intrusted  the  cases  to  the  United  States  attorney  for  the  district  of 
Indiana,  with  instructions  to  institute  suit  as  provided. 

Upon  explanation  of  the  cause  of  delay  by  the  railroad  companies 
and  their  request  for  a  further  extension,  which  was  considered  reason- 
able, an  extension  was  granted  to  July  1,  1890,  and  the  Attorney-Gen- 
eral advised.  The  time  was  subsequently  extended  to  January  1, 1801, 
on  condition  that  the  river  be  dredged  so  that  the  channel  at  the  lower 
bridge  (Hazleton)  will  pass  immediately  under  the  draw  and  that  the 
extension  will  not  withdraw  the  order  relative  to  the  upper  bridge  (at 
Rogers). 

8.  Bridge  across  the  8t,  fjouis  River  from  Qrassy  Pointy  Minnesota. — 
Notice  dated  January  2,  1889,  was  served  upon  the  St.  Paul  and  Dulnth 
Railway  Company,  January  21,  1889,  prescribing  the  Ist  day  of  Sep- 
tember, 1889,  as  the  time  when  the  required  nlteratiou  is  to  be  made 
and  iBompleted. 

The  required  alteration  not  having  been  made  within  the  prescribed 
time  the  Secretary  of  War  duly  apprised  the  Attorney-General. 

0.  Bridges  across  the  Kentucky  River, — Notices  dated  January  2, 1889, 
were  served,  as  follows : 

1.  January  10, 1889,  upon  the  Louisville  and  Nashville  Railroad  Com- 
pany, in  regard  to  the  railroad  bridge  across  the  Kentucky  River  at 
Frankfort,  Ky. 

2.  January  10, 1889,  upon  the  Louisville  and  Nashville  Railroad  Com- 
pany, operating  and  controlling  the  railroad  bridge  at  Worthville,  Ky. 

3.  January  23,  1889,  upon  the  mayor  of  the  city  of  Frankfort,  K3'.,  in 
regard  to  the  bridge  at  foot  of  St.  Glair  street,  in  that  city. 

In  all  of  these  cases  the  1st  day  of  January,  1890,  wiis  prescribed  as 
the  time  when  the  required  alterations  are  to  be  made  and  completed. 

Subsequently,  upon  the  application  of  the  Louisville  and  Nashville 
Railroad  Company,  and  upon  the  applications  of  the  authorities  of 
Franklin  County  and  of  the  city  of  Frankfort,  the  time  was  extended 
to  January  9,  1891. 

10.  Bridge  a^cross  or  near  the  mouth  of  Moodna  or  Murderer^s  Creek^  in 
Cornwall^  Orange  County^  in  the  State  of  New  York. — Notice  dated  Jan- 
nary  28, 1889,  was  served  upon  the  New  York  Central  and  Hudson 
River  Railroad  Company,  lessee  of  the  West  Shore  Railroad,  via  west 
shore  of  the  Hudson  River,  February  7,  1889,  prescribing  the  1st  day 
of  July,  1889,  as  the  time  when  the  required  alteration  is  to  be  made 
and  completed. 

The  alteration  not  having  been  made  within  the  prescribed  time,  the 
Secretary  of  War  duly  apprised  the  Attorney- General,  who  instmcted 
the  United  States  attorney  for  the  southern  district  of  New  York  to  in- 
stitute suit. 

11..  Bridge  across  the  8t,  Francis  River,  Arkansas. — Notice  dated  Feb- 
ruary 16,  1889,  was  served  upon  the  St.  Louis,  Arkansas  and  Texas 
Railway  Company,  in  reference  to  the  bridge  at  St.  Francis,  Ark., 
February  23,  1889,  prescribing  the  1st  day  of  September,  1889,  as  the 
time  when  the  required  alteration  is  to  be  made  and  completed. 

The  required  alteration  not  having  been  made  within  the  prescribe<l 
time,  the  Secretary  of  War  duly  apprised  the  Attorney-General,  who 
instructed  the  United  States  attorney  for  the  eastern  district  of  Mia- 
aouri  to  iaatitute  suit 
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12.  Bridges  across  the  Ocmulgee  River ^  Georgia. — 1.  Notice  dated  April 
12, 1889,  wa8  served  apon  the  East  Tennessee,  Virginia  and  Oeorgia  Bail- 
way  Company,  April  24, 1889,  in  regard  to  the  bridge  near  Lumber 
City,  Ga.,  prescribing  the  1st  day  of  August,  1889,  as  the  time  when 
the  required  alteration  is  to  be  made  and  completed.  The  time  was 
sobsequently  extended  to  December  1, 1889. 

A  new  bridge  to  replace  the  old  one  is  in  process  of  construction. 

2.  Notice  dated  January  21,1890,  was  served  upon  the  president  of 
ttie  Covington  and  Macon  Railroad  Company,  February  8, 1890,  in  re- 
gard to  the  bridge  1  mile  below  Macon,  Ga.,  prescribing  July  1, 1890,  as 
the  time  when  the  reqnireil  alteration  is  to  be  made  and  completed. 
Upon  application  of  tiie  railroad  company  the  time  was  subsequently 
extended  to  November  1, 1890. 

3.  Notice  dated  January  21, 1800,  was  served  upon  the  East  Tennes- 
see,  Virginia  and  Georgia  Railway  Company,  in  regard  to  the  bridge  6 
miles  below  Macon,  Ga.,  prescribing  'July  1, 1890,  as  the  time  when  the 
required  alteration  is  to  be  made  ifind  completed. 

The  required  alteration  has  not  yet  been  made,  but  a  contract  has 
been  let  for  the  work. 

4.  Notice  dated  January  21, 1890,  was  served  upon  the  president  of 
the  East  Tennessee,  Virginia  and  Georgia  Hallway  Company,  February 
3, 1890,  in  regard  to  the  bridge  at  Hawkinsville,  Ga.,  prescribing  July 
1, 1890,  as  the  time  when  the  required  alteration  is  to  be  made  and  com- 
pleted. 

The  required  alteration  has  not  yet  been  made,  but  a  contract  has 
been  let  for  the  work. 

5.  Notice  dated  January  21, 1890,  was  served  upon  the  commissioners 
of  Pulaski  County,  February  8, 1890,  in  regard  to  the  highway  bridge 
at  Hawkinsville,  Ga.,  prescribing  July  1, 1890,  as  the  time  when  the  re- 
quired alteration  is  to  be  made  and  completed. 

The  time  for  completing  the  alteration  was  subsequently  extended  for 
one  year,  but  revoked,  and  a  new  notice,  dated  September  1, 1890,  was 
issued*  prescribing  January  1,1891,  as  the  time  when  the  required  alter- 
ation is  to  be  made  and  completed. 

13.  Bridges  across  Jjuinber  River ^  North  Carolina,  as  follows :  At  Fair 
Bluff,  at  Princess  Ann,  at  Ivey  Bluff,  at  Phillips',  and  at  Matthews' 
Bluff,  owned  jointly'  by  the  counties  of  Robeson  and  Columbus,  in  the 
State  of  North  Carolina. 

Notices  dated  April  19, 1889,  were  served  upon  the  boards  of  com- 
missioners of  Columbus  and  Robeson  counties.  North  Carolina,  May  7, 
1889,  prescribing  November  7, 1889,  as  the  time  when  the  required  al- 
terations are  to  be  made  and  completed. 

Upon  application  of  the  commissioners  of  Columbus  County,  the  time 
was  subsequently  extended  to  June  30,  1890.  Alteration  to  bridge  at 
Fair  Bluff  has  been  made,  and  work  on  the  four  other  bridges  is  in 
progress. 

14.  Bridge  across  the  channel  leading  to  Bach  Cove^  Portlandj  Maine. — 
Notice  dated  August  31, 1889,  was  served  upon  the  agent  of  the  Grand 
Trunk  Railway  Company  of  Canada,  at  Portland,  Me.,  September  14, 
1889,  prescribing  June  30,  1890,  as  the  time  when  the  required  altera- 
tion is  to  be  made  and  completed. 

The  required  alteration  not  having  been  made  within  the  prescribed 
time,  the  Secretary  of  War  duly  apprised  the  Attorney-General,  who 
instructed  the  United  States  attorney  for  the  district  of  Maine  to  insti- 
tute suit. 

15.  Bridge  across  Missisgnoy  Ba^.— Notice  dated  September  IS,  V^%^^ 

Served  No vftriber  1,  1890.  " 
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was  served  upon  the  president  of  tbe  Central  Vermont  Ilailroad  Com- 
pany, October  2,  1889,  prescribing  the  Ist  day  of  May,  1890,  as  the  time 
when  the  required  alteration  is  to  be  made  and  completed.  Upon  ap- 
plication of  the  railroad  company  the  time  wa»  extended  to  July  1, 1890, 
and  subsequently  to  September  1,  1890. 

The  required  alteration  not  having  been  made  within  the  time  pre- 
scribed by  the  last  extension,  the  Secretary  of  War  duly  apprised  the 
Attorney-General. 

16.  Bridge  across  the  Oconee  River. — Notice  dated  April  3,  1890,  was 
served  upon  the  Savannah,  Americus  and  Montgomery  Railway  Com- 
pany, April  17,  1890,  in  reference  to  their  bridge  near  Mount  Vernon, 
Ga.,  prescribing  December  31, 1890,  as  the  time  when  the  required  alter- 
ation is  to  be  made  and  completed. 

17.  Bridges  across  the  Harlem  River ^  New  YorJc  City. — Notices  dated 
July  2, 1890,  were  served  as  follovys : 

July  9, 1890,  upon  the  mayor  of  the  city  of  New  York,  in  reference  to 
the  bridge  owned  by  the  city,  across  the  river  at  Third  avenue;  and 

July  8, 1890,  upon  the  vice-president  of  the  New  York  Central  and 
Hudson  River  Railroad  Company,  and  of  the  New  York  and  Harlem 
Railroad  Company,  in  reference  to  the  railroad  bridge  jieross  the  river 
at  Fourth  avenue. 

In  the  cases  of  both  of  the  bridges  January  2,  1892,  was  designated 
as  a  reasonable  time  when  the  required  alterations  are  to  be  made  and 
completed. 

A  Board  of  Engineer  OflBcers,  consistiugof  Col.  Henry  L.Abbot,  Col. 
C.  B.  Comstock,  and  Lieut.  Col.  G.  L.  Gillespie,  was  appointed  by  Special 
Orders  No.  25,  Headquarters  Corps  of  Engineers,  dated  May  7, 1890,  to 
investigate  and  report  upon  the  alleged  obstruction  of  .navigation  by 
certain  bridges  over  the  Harlem  River,  New  York. 

The  report  of  the  Board,  dated  June  19, 1890,  will  be  found  in  Appen- 
dix Y  Y  7. 

The  river  and  harbor  act  approved  September  19, 1890,  makes  the 
following  provision  for  replacing  these  bridges : 

Improving  Harlem  River,  New  York :  Coutinuing  improvemeut,  two  hundred  and 
flfby  thousand  doUars ;  and  the  Secretary  of  War  is  directed  to  cause  the  low  bridges 
now  crossing  said  Harlem  River  to  be  replaced  by  other  bridges  at  the  expense  of  the 
owners  thereof  as  soon  as  the  necessary  legislation,  if  any  such  legislation  be  neces- 
sary, shall  have  enabled  the  change  in  grade  to  the  approaches  of  said  bridges,  thus 
reqnired,  to  be  made,  the  owners  of  said  bridges  being  allowed  a  reasonable  time  in 
which  to  complete  the  work  necessary  for  said  approaches.  Said  bridges  shall  leiivo 
a  clear  space,  between  the  under  sides  thereof  and  the  high  water  of  spring  tides,  of 
twenty-four  feet,  and  shall  be  provided  with  draw-spans  and  draws  of  the  width  and 
length  to  be  determined  by  the  Secretary  of  War,  and  shall  in  M  respects  comply 
with  this  law  and  conform  to  the  requirements  of  the  Secretary  of  War :  Provided^ 
That  the  Secretary  of  War  shall  prescribe  the  times  and  regulations  for  the  opening 
and  operating  of  the  draws  in  said  bridges,  but  said  draws  shall  not  be  opened  except 
for  vessels  propelle^l  by  steam  with  or  without  vessels  in  tow  ;  nor  shall  they  be  re- 
quired to  be  opened  at  any  times  other  than  between  ten  o'clock  in  the  forenoon  and 
five  o'clock  in  the  afternoon. 

OCCUPANCY  OF  AND  INJURY  TO    PUBLIC    WORKS    BY  COR- 
PORATIONS AND  INDIVIDUALS. 

Under  the  requirements  of  section  2  of  the  river  and  harbor  act  ap- 
proved July  5, 1884,  and  section  4  of  the  river  and  harbor  act  approved 
August  5, 1886,  there  are  submitted  herewith  reports  of  officers  in  charge 
of  river  and  harbor  districts  of  instances,  in  wliich  piers,  breakwaters, 
or  other  works  built  by  the  United  States  in  aid  of  commerce  or  navi- 
gatiorit  are  used,  occupied,  or  injured  by  corporations  or  iudividiials. 

(See  Appendix  Z  Z.) 
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MISCELLANEOUS. 

[Pnblic  works  uot  provided  for  iu  acts  making  appropriatioDs  for  the  coDstrnctioD, 
repair,  and  preservation  of  works  on  rivers  and  harbors.] 

MAINTENANCE  AND  REPAIR  OF  WASHINGTON  AQUEDUCT — WATER  SUP- 
PLY, DISTRICT  OP  COLUMBIA — INCREASING  THE  WATER  SUPPLY  OF 
WASHINGTON,  D.  C,  ACT  MARCH  2,  1889 — ^ERECTION  OF  FISH-WAYS 
AT  THE  GREAT  FALLS  OF  THE  POTOMAC 

Officers  in  charge,  Lieut.  Col.  John  M.  Wilsou,  Corps  of  Eugineers, 
Colonel  U.  S.  Arm^^,  until  July  17,  1889,  and  since  that  date  Lieut.  Col. 
George  H.  Elliot,  Corps  of  Eurgineers ;  Capt.  C.  McD.  Townsend,  Corps 
of  Engineers,  assistant  to  the  officer  in  charge  until  June  28, 1890. 

1.  Washington  Aqueduct — During  the  past  year  the  usual  operations 
for  maintaining  and  preserving  the  aqueduct  have  been  carried  on.  The 
mains  have  been  Hushed;  the  valves  oiled  and  cleaned;  the  gate- 
i^eepers' houses  have  been  repaired;  the  ^ates  adjusted  so  as  to  pre- 
serve the  water  in  the  distributing  reservoir  at  as  high  a  level  as  pos- 
sible; the  dams  and  embankments,  wherever  they  have  been  washed 
or  cQt  by  rains,  have  been  repaired ;  the  ditches  and  culverts  along  the 
line  of  the  conduit,  on  which  the  safety  of  the  conduit  depends,  have 
been  kept  in  order,  and  about  4,234  running  feet  of  ditches  have  been 
paTe<l. 

The  oak  flooring  of  the  Pennsylvania  Avenue  Aqueduct  Bridge  over 
fiock  Creek  was  renewed ;  th.e  fences  on  the  southerly  and  westerly 
sides  of  the  distributing  reservoir  were  completed  by  building  about 
1,200  feet  of  fence;  the  7-foot  conduit  around  the  distributing  reser- 
voir, one-half  mile  long,  was  cleaned  of  its  sediment,  and  opportunity 
^as  taken  of  the  emptying  of  the  36-inch  main,  while  making  connec- 
tions with  the  new  48-inch  main,  to  replace  some  important  blowofi's  in 
tbe  former  main.  Every  opportunity  that  the  river  would  allow  has 
been  atilized  in  the  work  of  replacing  the  heavy  coping  of  the  dam  at 
Great  Falls,  which  was  carried  away  by  the  greatfreshet  of  June,  1889, 
but  it  has  been  greatly  retarded  by  the  frequent  rains  of  the  last  year, 
ttiat  have  kept  the  depth  of  water  flowing  over  the  dam  much  greater 
tban  in  its  usual  low- water  stages.  The  entire  length  of  the  break,  347 
^eet,iu  the  coping  of  the  dam  across  the  Maryland  channel  was  replaced 
during  the  months  of  July  and  August.  During  the  months  of  Sep- 
tember and  October  a  length  of  442  feet  of  the  coping  of  the  dam  across 
tbe  Virginia  channel  was  replaced.  Operations  wore  then  suspended 
for  the  season  by  reason  of  high  water.  In  the  Virginia  dam  there  re- 
piains  the  most  difficult  part  of  the  work,  a  length  of  314  feet,  which 
isnow  in  progress,  and  every  effort  will  be  made  to  complete  it  during 
^be  low  water  of  this  summer,  if  the  river  will  permit.  At  the  dis- 
tributing reservoir,  while  connecting  the  new  48-inch  main  with  the 
^servoir,  it  became  necessary  to  drain  the  lower  division,  so  that  this 
'^rvoir  was  cut  out  of  the  system  of  supply  from  the  middle  of  Oc- 
tober, ,1889,  to  the  18th  of  March,  1890,  and  the  water  passed  around 
ibe reservoir  in  the  7foot conduit. 

During  this  period  the  water  from  Great  Falls  was  supplied  directly 
'P  the  mains  without  passing  through  either  resrvoir.  Advantage  was 
taken  of  the  emptying  of  this  reservoir,  which  had  not  been  done  before 
^"  abont  twenty  years,  to  make  a  number  of  repairs  that  had  been  post- 
^ued,  some  of  them  a  long  time,  for  some  such  opportune  occasion. 

yilves  were  put  in  good  condition,  the  old  screen  which  had  \)e*^TV  ow\, 
w  order  for  a  number  of  years,  was  removed,  the  bottom  of  the  aet^eu- 
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house  was  thoroughly  cleaned  out,  the  frame  work  for  a  new  screen  was 
erected  and  a  cod  tract  was  made  for  the  latter.  The  lower  division  of 
the  reservoir  was  partially  cleaned,  but  the  cleaning  out  of  the  twenty 
years'  deposit  of  clayey  sediment  in  the  upper,  the  settling,  division 
could  not  be  done  for  want  of  funds. 

Before  replacing  on  the  lines  of  the  public  land  the  fences  that  were 
removed  for  the  purpose  of  laying  the  48-inch  main,  these  lines  were 
re-established  by  the  official  surveyor  of  the  District  of  Columbia  and 
were  marked  by  permanent  stone  monuments. 

There  was  but  one  serious  break  in  the  mains  during  the  year.  While 
the  work  of  connecting  the  new  48>inch  main  with  the  reservoir  was  in 
])rogre88  a  large  leak  which  was  found  to  proceed  from  a  broken  sec- 
tion of  the  36  inch  main  under  the  dam  of  the  reservoir  was  discovered, 
but  it  was  thoroughly  repaired,  before  any  seriouis  damage  was  done. 

Attention  is  invited  lo  the  recommendations  of  the  officer  in  charge 
respecting  the  works  required  for  improving  the  quality  of  the  Wash- 
ington water  supply  and  for  the  protection  of  the  aqueduct,  ^Iso  the 
necessity  of  a  storage  yard  near  the  aqueduct  office  for  the  storage  of 
the  spare  sections  of  the  various  mains  and  the  other  articles  required 
for  repairs  in  case  of  breaks  in  the  mains. 

July  1,1889,  amount  available $20,000.00 

July  1, 1890,  amount  expended  during  fiscal  year |16, 916. 74 

July  1,  1890,  outstanding  liabilities 2,840.54 

July  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 .*. . .  238. 60 

19,995.88 

July  1,  1890,  amoant  to  be  covered  into  the  United  States  Treasury 4. 12 

The  estimates  of  the  officer  in  charge  for  the  fiscal  year  ending  June 
30,  1892,  are  as  follows : 

For  improving  the  receiving  reservoir,  including  the  pnrcbase  or  con- 
demnation of  the  necessary  land. ^. f284,625.00 

For  improving  the  distributing  reservoir  by  lowering  the  height  of  the 

cross  dam 12,500.00 

For  protecting  the  inlet  to  the  aqueduct  at  Great  Falls. 5, 000. 00 

For  extending  the  outlet  of  waste  weir  No.  3 2,500,00 

For  purchase  or  condemnation  of  a' site  for  a  storage  yard 7, 500. 00 

For  cleaning  out  the  distribnting  reservoir 13,825.00 

For  maintenance  and  repairs  of  the  aqueduct  and  the  reservoirs,  roads, 

etc.,  connected  therewith 21,000.00 

'346, 950. 00 

(See  Appendix  A  A  A  1.) 

2.  Water  supply y  District  of  Columbia;  the  48-incA  wiaiw.— Bythe  act 
of  Congress,  approved  March  3,  1889,  $575,000  was  appropriated — 

to  enable  the  Secretary  of  War  to  cause  to  be  constructed  and  put  in  operation  a 
forty-eight-inch  cast-iron  main  from  the  present  distribnting  reservoir  above  George- 
town easterly  to  Rock  Creek  at  M  street,  and  thence  along  M  street  to  New  Hamp- 
shire avenue;  thence  northeasterly  along  New  Hampshire  avenue  to  R  street  north; 
thence  along  R  street  to  connect  with  the  present  forty-eight- inch  main  from  the  new 
reservoir  at  R  and  Fourth  streets,  and  to  make  the  necessary  connections  and. to  pro- 
vide the  necessary  apparatus  for  thereby  specially  supplying  the  present  deficiencies 
of  water  at  the  higher  levels  of  the  city,'  and  in  general  to  increase  the  water  supply. 
The  said  work  shall  be  done  nnder  the  direction  of  the  Chief  of  Engineers,  in  the 
shortest  practicable  time. 

Under  the  authority  contained  in  the  latter  portion  of  the  act,  it  was 
decided  to  do  the  following  work,  in  addition  to  the  laying  of  the  48- 
inch  main :  To  lay  a  30-inch  main  on  Capitol  Hill  extending  from  the 
old  30  inch  main  at  New  Jersey  avenue  and  B  street  across  the  Capitol 
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groands,  and  thence  on  East  Capitol  street  to  Eleventh  street  east;  to 
construct  the  by-passes  on  New  Jersey  avenue,  and  to  place  the  valves  in 
the  36-inch  main  and  in  its  ootlets  northward  along  the  line  of  L  street, 
required  for  the  purpose  of  dividing  the  city  into  high  and  low  service 
areas ;  to  make  the  connections  required  to  enable  the  36-iuch  and  30- 
inch  mains  to  be  re-inforced  by  the  48-iuch  main,  and  to  reinforce  each 
other,  as  required  for  the  best  supply  of  the  high  and  low  service  areas, 
and  in  addition  to  its  connection  with  the  distributing  reservoir,  to  con- 
nect the  48inch  main  with  the  auxiliary  gate-house,  the  terminus  of 
the  7-foot  conduit  around  the  distributing  reservoir. 

Contracts  having  been  made  for  the  major  portion  of  the  material 
required,  for  hauling  it,  and  for  the  excavation  of  the  trenches,  the 
early  part  of  the  fiscal  year^was  occupied  in  preparations  for  laying  the , 
mains  by  the  constructing  of  derricks,  the  purchase  and  fabrication  of 
tools  and  implements,  and  the  engagement  of  foremen  for  the  different 
I^Dgs  of  workmen  required.  On  the  12th  of  August  the  first  working 
force  had  been  organized  and  the  work  of  laying  commenced  at  the 
eastern  terminus  of  the  48inch  main  on  B  street.  Other  parties  were 
soon  after  at  work  on  the  Conduit  road,  at  the  distril)uting  reservoir 
in  excavating  through  the  dam  for  the  connection  of  the  48-inch  main 
with  the  reservoir,  on  M  street  in  Georgetown,  on  Capitol  Hill,  and 
on  the  Canal  road.  The  water  of  the  reservoir  was  turned  into  and 
flowed  through  the  new  mains,  which  were  finished,  the  30-inch  main 
in  January  and  the  48-incli  main  in  March,  on  the  20th  of  the  Isxtter 
month.  The  result  of  the  work  may  be  summarized  as  follows :  The 
water  on  Capitol  Hill,  except  where  its  free  flow  is  obstructed  by  de- 
fects in  the  city's  distribution  system,  stands  about  30  feet  higher  than 
before  the  completion  of  the  48-inch  main;  the  water  in  the  high  part 
of  northwest  Washington  has  acorresponding  increase  in  elevation,  and 
the  city  is  relieved  of  the  expense  of  pumping  water  for  the  supply  of 
the  latter  section  of  the  city. 

Since  the  new  mains  were  sufficiently  completed  to  allow  the  water 
to  be  turned  into  them,  a  large  amount  of  work  that  remained  has  been 
done  in  making  connection  between  the  48inch  main  and  the  old  mains 
and  between  the  old  mains  themselves ;  in  making  connections  witb 
the  city's  street  mains ;  in  placing  the  36-inch  main  and  its  ontlets 
northward,  the  valves,  and  across  the  route  of  the  old  30-inch  main  on 
New  Jersey  avenue,  the  by-passes  required ;  in  constructing  the  ma- 
sonry chambers  required  for  the  large  valves  along  tbe  routes  of  the 
mains;  in  the  completion  of  the  chamber  for  the  new  valves  at  the  res- 
ervoir and  in  replacing  tbe  dam  where  connection  was  made  with  it; 
in  replacing  pavements,  and  other  works  not  necessary  to  enumerate. 

In  providing  for  doubling  the  delivery  to  the  street  mains  of  the  city's 
distribution  system  by  the  laying  of  the  48-inch  main,  tbe  United  States 
has  furnished  an  abundant  supply  for  all  the  uses  of  the  Government 
and  of  citizens,  with  a  largo  allowance  for  wastage,  for  many  years  to 
oome,  and  if  there  is  in  any  portion  of  the  city  any  lack  of  water  or  of 
pressure  it  is  due  to  defects  either  in  the  street  mains  or  in  the  service- 
pipes  connecting  these  mains  with  houses. 

In  the  high  area  in  the  vicinity  of  M,  N,and  O  streets,  between  Tenth 
and  Thirteenth  streets,  there  is  still  so  much  loss  of  head  by  reason  of 
the  small  size  and  bad  condition  of  the  street  mains  that  the  engineer 
in  charge  has  recently  been  authorized  to  use  a  portion  of  tbe  remainder 
of  the  appropriation  in  laying  in  Eleventh  street  a  24-inch  main  from 
U  sta*eet  to  K  street,  connecting  at  U  street  with  the  city's  12  iuc\\  ma\i\^ 
at  B  street  with  the  iS-inch  maWf  at  L  street  with  the  36-\nc\i  \aa\i\, 
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and  at  K  street  with  the  30-iDeh  main,  but  the  coDuection  betwecu  the 
48-inch  main  and  the  latter  two  mains  is  to  be  kept  closed  except'  in 
case  of  fire  or  of  other  urgent  necessity.  .For  similar  reasons  and  look- 
ing to  the  future  of  t3apitol  Hill,  he  has  also  been  authorized  to  lay  a 
30-inch  main  on  New  Jersey  avenue  between  L  and  B  streets.  This 
main  will  be  laid  parallel  to  the  old  30-inch  main  in  New  Jersey  ave- 
nue and  will  connect  at  L  street  with  the  48-inch  main  and  at  B  street 
with  the  new  30-inch  main  on  Oapitol  Hill. 

July  1,1889,  nmonnt  available |303, 158.78 

July  t,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilites  outstanding  July  1, 1889 |177,771. 13 

July  1, 1890,  outstanding  liabilities 3,995.05 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890  .... .« 1,081.90 

z 182,848.08 

• 

July  1,  1890,  balance  available 120,310.70 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  A  A  A  2.) 

3.  Increasing  the  water  supply  of  Washington^  2>.  0. — This  work  was 
commenced  under  an  appropriation  ma^le  in  the  act  of  Congress  ap- 
proved July  15,  1882. 

The  plan  consisted  of  raising  the  dam  in  the  Maryland  channel  at  the 
Great  Falls  of  the  Potomac  to  an  elevation  of  148  feet  above  mean  tide 
at  the  Washington  navy-yard,  and  its  extension  at  that  height  across 
Conn's  Island  and  the  Virginia  channel  of  the  river;  extending  the 
Washington  Aqueduct  from  the  distributing  reservoir  above  George- 
town to  the  site  selected  for  the  new  reservoir  near  Howard  University 
by  a  tunnel  20,696.3  feet  long;  constructing  at  the  tunnel  outlet  a  new 
reservoir  of  about  300,000,000  gallons  capacity,  and  connecting  this  res- 
ervoir by  a  new  line  of  large  mains  with  the  existing  s^'stem  of  water- 
mains  in  the  city  of  Washington. 

All  operations  on  this  project  are  suspended,  and  no  work  has  been 
done  during  the  year. 

In  July  an  assistant  engineer  was  employed  in  preparing  maps, 
cross-sections,  etc.,  of  the  new  reservoir  and  determining  quantities 
excavated,  to  comply  with  a  request  of  the  Court  of  Claims  for  data  in 
connection  with  the  claim  of  the  contractors  against  the  United  States. 

In  January  two  men  were  employed  in  excavating  for  measuring  thp 
outflow  of  water  from  the  tunnel  at  Kock  Creek. 

A  watchman  has  been  employed  during  the  year  at  the  new  reservoir. 

July  1,  1889,  amount  uhexpended  on  all  items  of  appropriation $437, 128.91 

July  1,  1890,  amount  expended  during  fiscal  year 520.37 

July  1,  1890,  balance  available 436,608.54 

No  estimate  for  further  appropriation  is  submitted. 
(See  Appendix  A  A  A  3.) 

4.  Erection  offish-ways  at  Qreat  Falls, — Plans  and  specifications  for  a 
new  system  of  flsh-ways  are  being  prepared  under  the  supervision  of 
tbe  Commissioner  of  Fish  and  Fisheries. 

By  direction  of  the  Secretary  of  War  the  construction  will  be  carried 
on  .under  tlie  direction  of  the  Commissioner  above  mentioned,  the  engi- 
neer in  charge  being  held  responsible  only  for  the  proper  protection  of 
tbe  diun  at  the  Great  Falls  and  for  the  disbursement  of  the  fqnds  ap- 
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No  work  bas  been  in  progress  upon  the  fish-ways  during  the  year. 
The  only  expenditare  was  for  a  draughtsman  employed  in  the  ofiice 
of  the  Commissioner  of  Fish  and  Fisheries  in  Jnly,  1889,  for  four  days. 

Jnly  1,  1889,  amount  a vaiUble $30,044.32 

Jalv  1,  1890,  amount  expended  during  fiscal  year,  ezclusive  of  liabilities 

outstanding  July  1,  1889 24.00 

Jaly  1,  1890,  balance  ayailable 30,020.32 

No  estimate  for  farther  appropriation  is  submitted. 
(See  Appendix  A  A  A  4.) 

IMPROVEMENT  AND  CARE  O^  PUBLIC  BUILDINGS  AND  GROUNDS,  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT,  IN  THE 
DISTRICT  OF  COLUMBIA. 

Officer  in  charge, Col.  John  M.  Wilson,  U.  S.  Army,  Lieutenant-Col- 
onel, Corps  of  Engineers,  iiora  July  1,  1889,  to  September  7, 1889  ;  since 
that  date,   Col.  O.  fl.  Ernst,  U.  S.  Armj^,  Major,  Corps  of  Engineers. 

All  the  necessary  care  for  maintaining  them  in  good  condition  was 
bestowed  upon  the  various  improvi'd  paiks,  and  three  of  the  smaller 
reservations  not  hitherto  improved  were  paitially  improved,  as  follows  : 

Eeservation  No.  101,  at  the  intersection  of  Maryland  and  Virginia 
avenues,  l>etween  Seventh  and  Ninth  streets,  southwest;  that  portion 
of  the  ground  lying  north  of  the  railway  tracks  was  graded  and  inclosed 
with  an  iron  post-and-chain  fence. 

Reservation  No.  158,  at  the  iatersection  of  New  York  avenue,  First 
and  M  streets,  northwest,  consisting  of  an  irregular  mound  standing 
some  7  feet  above  the  regular  grades,  was  cut  down  to  a  level  with  the 
surrounding  street  surfaces. 

Reservation  No.  207,  at  the  intersection  of  Nbrth  Carolina  avenue, 
Ninth  and  A  streets,  southeast,  was  inclosed  with  an  iron  post-and- 
chain  fence. 

In  the  gronnds  north  of  the  Executive  Mansion  the  asphalt  walks 
were  renewed,  and  in  the  Smithsonian  Grounds  1,759  square  yards  of 
additional  asphalt  pavement  and  445  square  yanls  of  additioucil  asphalt 
loot-walks  were  constructed,  and  an  asphalt  pavement  covering  an  area 
of  690  square  yards  was  laid  between  the  center  building  and  wings  of 
the  Army  Medical  Museum. 

The  work  of  improving  the  grounds  around  the  Pension  Building  in 
Judiciary  Square  has  been  well  advanced,  and  in  Reservation  No.  17 
(Garfield  Park)  additional  ground  has  been  graded  for  lawn  surfaces, 
and  new  gutters  and  drain-traps  constructed  and  drain- pipes  laid. 

The  Washington  Monument  received  the  necessary  care,  and  the  im- 
provement of  the  grounds  around  its  base  was  continued  as  far  as 
available  funds  would  permit.  There  were  175,174  visitors  to  the  top 
of  the  Monument  during  the  year,  making  a  total  of  297,145.  persons 
who  have  made  the  ascent  since  the  shaft  was  opened  to  the  public  in 
October,  1888. 

An  additional  green  house  structure  was  erected  in  the  nursery  grounds, 
and  a  large  fountain-basin  with  an  ornamental  stone  coping  was  con- 
structed in  the  reservation  at  the  intersection  of  Pennsylvania  avenue 
and  Thirteenth  street,  northwest. 

A  foandation  wa«  constructed  in  Lafayette  Square  and  a  granite  base 
and  platform  set  in  place  thereon,  in  readiness  to  receive  the  pedestal 
for  the  statue  of  General  Lafayette  and  his  compatriots. 

A  portion  of  the  iwcb  pipe  conveying  water  from  tlift  YtauWAU 
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Square' spring  to  the  Executive  Mansion  was  taken  np  and  replaced 
with  new  pipe,  and  additional  water-pipe  was  also  laid  in  the  narsery 
grounds. 

Necessary  carpentry,  painting,  plumbing,  and  gas-fitting  repairs  were 
made  in  the  Executive  Mansion,  and  some  new  carpet,  matting,  and 
articles  of  furniture  purchased.  An  electric  fire-alarm  system  was 
introduced  and  facilities  provided  for  extinguishing  fires. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge  and 
to  his  estimates  for  the  ensuing  fiscal  year,  as  follows: 

For  improvement  and  care  of  public  buildings  and  grounds 11^6, 037. 20 

For  compensation  of  persons  employed  on  public  bundiiigs  and  ^^nnds.  54, 280. 00 
For  replacing  the  overhead  system  of  telegraph,  wires  with  duplicate  six- 

coud  actor  underground  cable,  and  for  care  and  repair  of  existing  lines.       19, 965. 00 
Fur  coutiuj^ent  and  incidental  expenses  of  public  buildings  and  grounds.  500.00 

For  care  ot  Washington  Monument  and  maintenance  of  ele- 
vator: 

Salaries  of  employes $9,060.00 

Fuel,  light,  contingencies,  etc 3,-600.00 


(See  Appendix  B  B  B.) 


12. 660. 00 
273, 442. 20 


SURVEY  OF  ROAD  FROM  THE  AQUEDUCT  BRIDGE  TO  MOUNT  VEBNON, 

VIRGINIA. 

Lient.  Col.  Peter  0.  Haios,  Corps  of  Engineers,  in  charge. 

Congress,  by  act  approved  February  23,  1889,  authorized  the  Secre- 
tary of  War  to  cause  surveys  to  be  made  for  a  national  read  from  a 
point  at  or  near  the  Virginia  end  of  the  Aqueduct  Bridge  to  Mount  Ver- 
ivon,  a  report  on  the  same  to  be  made  to  Congress,  together  with  an 
estimate  of  the  cost  of  building  such  a  road.  Ten  thousand  dollars  was 
appropriated  to  defray  the  expenses  of  the  survey. 

The  work  was  assigned  to  the  charge  of  Lieutenant-Colonel  Hains  in 
March,  1889.  The  held  work  of  the  survey  was  commenced  in  May, 
1889,  and  was  completed  about  the  middle  of  September  of  the  same 
year,  when  the  office  work  was  commenced.  The  latter  was  completed 
during  January  of  1890.  Three  principal  routes  were  surveyed,  as  well 
as  a  number  of  connecting  lines,  so  that  other  routes  can  be  made  by 
combining  parts  of  the  principal  ones.  Under  date  of  January  4,  1890, 
Lieutenant-Colonel  Qaius  submitted  a  detailed  report  of  the  survey, 
a  copy  of  which  is  appended  to  his  annual  report. 

July  1,  1889,  amount  available $7,473.46 

July  1,  1)^90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 » 5,360.76 

July  1,1890,  balance 2,112.71 

Total  cost  of  survey 7,887.29 

(See  Appendix  C  C  C.) 

SURVEY  OF  THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Survey  and  location  of  danger  reef  near  mouth  of  Oooseberry  River^ 
north  shore  of  Lake  Superior, — This  dangerous  reef  was  located  and 
plotted  in  October,  1889,  under  the  direction  of  Maj.  James  B.  Quinn, 
Corps  of  Engineers,  the  officer  in  charge.  It  lies  about  one-half  mile 
from  shore,  is  of  small  area,  and  has  but  12^  feet  of  water  over  it  at  the 
sboaleat  place.    There  is  deep  water  all  around  it.    It  is  a  dangerous 
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obBtractioa  to  vessels  coastiug  the  north  shore  of  the  lake,  or  to  those 
which  may  be  befogged  and  oat  of  their  course. 

The  sain  of  (200  was  allotted  for  this  work,  and  the  survey  connected 
with  its  location  cost  $178.79,  leaving  a  balance  on  hand  of  $21.21. 

(SeeAppendixDDDl.) 

WATER-LEVEL  OBSERVATIONS  FOR  LAK£  ERIE. 

The  officer  in  charge,  Maj.  L.  Cooper  Overman,  Corps  of  Engineers, 
sabmits  a  report  on  the  following : 

Tridaily  ol>servations  at  Erie  and  Cleveland  ;  elevation  of  the  zero 
of  the  gaages  at  Erie  and  Cleveland  above  the  plane  of  reference ;  ele  va< 
aUou  of  the  '^6heck  point"  at  Erie  above  plane  of  reference;  also  a 
special  report  on  gauges  and  reference  points  pertaining  to  water-levels 
in  his  district. 

(See  Appendix  D  D  D  2.) 

PRINTING    AND  DISTRIBUTION  OP    CHARTS    OF  THE  NORTHERN    AND 

NORTHWESTERN  LAKES. 

Under  the  supervision  of  this  office  additions  have  been  made  to  the 
engraved  copper- plates  of  charts  of— 

Lake  Superior  Nos.  2  and  3 ; 

£ag1e  Harbor,  Lake  Superior ; 

6traito  ofMackinac; 

North  end  of  Lake  Michigan ;. 

Sooth  end  of  Lake  Michigan  ; 

North  end  of  Green  Bay ; 

South  end  of  Green  Bay-; 

Lake  Mich  igau  coast  charts  Nos.  1 , 2, 3, 4, 5, 6, 7,  and  9 ; 

Lake  Huron; 

Lake  St.  Clair ; 

Detroit  River; 

Lake  Erie ; 

Lake  Erie  coast  charts  Nos.  5»  6  and  7 ; 

Sandusky  Bay ; 

Lake  Outario ; 

Lake  Ontario  coast  charts  Nos.  3  and  4 ; 

St.  Lawrence  River  No.  4. 

A  chart  of  Erie  Harbor  bas  also  been  engraved  aud  a  limited  number  printed. 

During  the  year  7,460  charts  were  issued  under  the  supervision  of 
Col.  0.  M.  Poe,  Corps  of  Engineers,  4,182  of  which  were  sold  at  30  cents 
^cb,  aud  the  amount,  $1,254.60,  turned  into  the  Treasury. 

Owing  to  changes  in  channels,  the  discovei7  of  previously  unknown 
dangers,  and  the  extension  of  works  of  river  aud  harbor  improvement, 
a  number  of  the  charts  require  additions  and  corrections  in  order  to 
render  them  of  the  greatest  service.  In  some  cases  limited  surveys  will 
^required  to  obtain  the  requisite  data.  Considering  theexiensive 
nse  made  of  the  <5harts  and  their  recognized  value  to  the  lake  marine, 
It  is  recommended  that  the  sum  of  $10,000  be  annually  appropriated  for 
the  purpose  ot  making  the  necessary  surveys  and  for  correcting  the  en- 
i^ved  plates,*  in  addition  to  the  amount  appropriated  for  electrotyping 
^^  plates  and  for  chart  printing.  The  recommendations  of  the  past 
years  are  repeated  in  this  respect. 

^mouut  allotted  from  act  approved  March  2, 18B9 $1, 342. 91 

'''*^y  1, 1W)0,  amount  expended  during  fiscal  year,  exclnsive  of  liabilities 
ontetanding  July  1,1889 l,34*i,9V 

AlBoant  that  can  be  profitably  expended  ia  dscal  year  ending  Jane  30,1892    1^,  QWi ,  ^^ 

(See  Appendix  DI>D3.) 
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CONSTRUCTION  AND  UttPROYEMBNT  OF  ROADS  AND  BRIDGES  IN  TEL- 

LOWSTONE  NATIONAL  PARK. 

Officers  ill  charge,  Maj.  Charles  J.  Allen,  Corps  of  Bngiliecrs,  until 
November  14, 1889,  and  since  that  date  Maj.  William  A.  Jones,  Corps 
of  Engineers;  Lieut.  William  B,  Craighill,  Corps  of  Engineers,  under 
the  immediate  orders  of  the  officer  in  charge.  Division  engineer.  Col. 
O.  M.  Poe,  Corps  of  Engineers. 

The  construction  of  roads  and  bridges  in  the  Yellowstone  National 
Park  was  commenced  in  a  systematic  manner  in  1883,  when  the  direc- 
tion of  the  work  was  placed  in  the  hands  of  an  officer  of  the  Corps  of 
Engineers.  A  number  of  small  appropriations  had  been  expended  in 
the  endeavor  to  make  it  possible  to  reach  the  main  objects  of  interest; 
access  was  rendered  possible,  but  only  after  a  tiresome  trip,  attendeil 
with  considerable  danger.  Since  1883  the  work  has  remained  in  charge 
of  the  Engineer  Department. 

At  the  outset  the  engineers  adopted  a  project  which  has  since  been 
followed.  It  embraces  a  belt  line  road,  commencing  at  Gardiner,  on 
the  north  boundary  line  of  the  park ;  thence  to  MammotlT  Hot  Springs; 
thence  to  Upper  Geyser  Basin  via  Morris  Geyser  and  Lower  Geyser 
basins ;  thence  to  the  outlet  of  Yellowstone  Lake,  vm  Shoshone  Lake 
and  the  west  arm  of  Yellowstone  Lake,  crossing  the  continental 
divide  ot  the  Rocky  Mountains  twice;  thence  to  Yancey's  via  the 
Falls  and  Grand  Canon  of  thfe  Yellowstone  River;  thence  to  Mam- 
moth Hot  Springs,  completing  a  circuit  of  about  145  miles.  There  are 
also  included  in  the  project  a  road  from  the  west  boundary-line  of  the 
park  to  intersect  the  road  along  the  Yellowstone  River  between  the 
lake  outlet  and  the  Falls  via  Lower  Geyser  Basin ;  a  road  from  Norris 
Geyser  Basin  to  the  Falls  of  the  Yellowstone ;  a  road  from  Yancey's  to 
the  east  line  of  the  park,  and  short  branch  roads  to  points  of  interest, 
comprising  in  all  about  225  miles  of  new  roads  with  necessary  bridges 
and  culverts. 

During  the  past  fiscal  year  3.85  miles  of  new  road  have  been  built  in 
Swan  Lake  Basin,  around  Brick  Yard  Hill,  and  in  the  Gibbon  Canon 
on  the  main  line  of  travel  between  Mammoth  Hot  Springs  and  the  gey- 
ser basins,  and  in  the  Grand  Canon  of  the  Yellowstone  River.  About 
one-quarter  (10.9  miles)  of  the  road  from  Upper  Geyser  Basin  to  the 
outlet  of  Yellowstone  Lake  was  opened  up  and  nearly  completed. 
Eleven  trestle  bridges  were  built,  one  bridge  repaired,  and  generally 
the  roads  and  important  trails  throughout  the  park  were  repaired  and 
maintaiued. 

By  the  close  of  the  3'ear  62.85  miles  of  new  roads  had  been  constructed, 
which,  in  connection  with  parts  of  old  roads  kept  in  condition,  enabled 
tourists  to  visit  Mammoth  Hot  Springs,  Norris  Geyser  Basin,  Lower 
Geyser  Basin,  and  Upper  Geyser  Basin,  and  the  Falls  and  upper  end 
of  the  Grand  Cafiou  of  the  Yellowstone  River.  A  commencement  had 
been  made  toward  opening  up  the  Shoshone  and  Yellowstone  Lakes 
regions  to  travelers. 

The  dust  nuisunce  continues  to  be  a  source  of  annoyaHce  to  travelers 
over  the  roads.  The  engineer  in  charge  ])ropose8  to  sprinkle  the  worst 
places  and  to  organize  section  crews  for  the  maintenance  of  the  road- 
ways and  bridges  in  a  manner  similar  to  that  in  vogue  with  railroads. 

Attention  is  invited  to  the  advisability  of  making  appropriations  for 
this  work,  as  for  rivers  and  harborp,  without  a  time  limit,  the  mone3^  to 
be  expended  under  the  direction  of  the  Secretary  of  War,  and  by  him 
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to  be  applied  in  carrjiug  on  the  work,  by  coutract  or  otberwine,  as  may 
be  most  eoononiical  and  advantageous  to  the  Government. 

With  the  $150,000  anked  for  the  fiscal  year  ending  Jane  30,  1892,  it 
IB  expected  to  bnild  65  miles  of  new  road  totrard  the  completion  of  the 
project  and  to  maintain  existing  traveled  roads  throughout  the  park. 

Amount  expended  during  the  fiscal  year  endiug  June  30, 1890,  in- 
cluding outstanding  liabilities,  $50,000. 

Total  amount  expended  upon  tbe  project  since  commencement  of 
work  in  1883  to  June  30,  1890,  including  outstanding  liabilities, 
$184,779.42. 

July  1, 1889,  amount  available $50,000.00 

July  1,  1890,  aiuonnt  ezpended'dnrin  ;  fiscal  year  exclusive  of 

liabUities  outotandiog  July  1,  1889 $45,174.87 

July  1,  1890,  ontetandiDg  liabilities 4,8iJ5.13 

50,000.00 

Amount  appropriated  by  act  of  August  30,  1890 75,000.00 

Amount  available  for  tbe  fiscal  year  ending  June  30,  1891 75, 000. 00 


1 


Amount  (estimated)  required  for  completion  of  existing  project .'.  360, 000. 00 

Amount  thatcanbe  profitably  expended  in  fiscal  year  ending  June  30, 1892  150,000.00 

(See  Appendix  BEE.) 
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The  following  maps  have  been  photolithographed  and  an  edition 
printed: 

Map  of  i)ierhead  and  bulkhead  lines  for  the  east  and  north  shores 
of  Staten  Island,  New  York. 

Map  of  pier-hc^  and  balkhead  lines  for  the  north  shore  of  Staten 
Islaotl,  New  York,  from  New  Brighton  to  dike  opposite  Elizabethport, 
and  for  the  south  shore  of  Bergen  Neck,  New  Jersey,  from  East  Twenty- 
first  street,  Constable's  Point,  to  First  street,  Bergen  Point. 

Map  of  pier-liead  and  bulkhead  lines  for  the  easterly  shore  of  East 
River,  Buttermilk  Channel,  Upper  New  York  Bay,  and  the  shores  of 
Go  wan  us  Bay. 

Map  of  pier-head  and  bulkhead  lines  for  the  westerly  shore  of  Hud- 
son River,  New  Jersey. 

Map  of  pier- head  and  balkhead  lines  for  the  easterly  shore  of  East 
River,  New  York,  from  Broadway  Ferry,  Brooklyn,  E.  D.,  to  Ravens- 
wood,  Lfong  Inland. 

Map  of  pier-head  and  bulkheiid  lines  for  the  easterly  shore  of  East 
River  hud  Qel!  Gate  from  Ravenswood  to  Lawrence  Point,  Long  Island. 

Map  of  pier  lieail  and  bulkhead  lines  for  the  west  shore  of  Arthur 
Kill,  New  Jersey,  and  the  west  and  south  shores  of  Staten  Island,  New 
York. 

Miip'of  pierhead  and  bulkhead  lines  for  the  east  shore  of  Hudson 
River  and  the  north  and  west  shores  of  East  River;  also  for  the  west 
shore  of  Hudson  River. 

Map  of  pierhead  and  bulkhead  lines  for  the  east,  west,  and  north 
chores  of  Newark  Bay,  New  Jersey. 

Map  of  easterly  shore  of  East  River,  New  York,  from  Bushwick 
Creek  to  Grand  Street  Ferry,  Brooklyn,  E.  D.,  showing  changes  in 
pier-head  line  from  North  First  street  north  and  east  to  the  south  abut- 
ment of  bridge  across  Bushwick  Creek  at  Kent  avenue. 

Boston  Inner  Harbor,  Mass<ichu8ett8,  from  bridges  to  upper  middle 
channeL    Boston  Harbbr  Line  JBoard,  Sheet  A. 

Boston  Harbor,  M  agsachusetts.  Map  of  Charles  River  from  BtoofeWix^ 
miQ90 23 
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Street  Bridge  to  Oharles  River  Bridge.  Boston  Harbor  Line  Boftrd, 
Sheet  B. 

Boston  Harbor,  Massachusetts.  Dorchester  Bay  and  Neponset  Biver. 
Boston  Harbor  Line  Board,  Sheet  H. 

Boston  Harbor,  Massachusetts.  Charles  Biver  from  Brookline  Street 
Bridge  to  its  mouth.    Boston  Harbor  Line  Board,  Sheet  I. 

Boston  Harbor,  Massachusetts.  Oharles  Biver  from  Brookline  Street 
Bridge  to  Market  Street  Bridge.    Boston  Harbor  Line  Board,  Sheet  K^ 

Chart  of  entrance  to  the  Columbia  Biver,  1889. 

Outline  map  of  the  United  States  and  Territories,  showing  the  ton- 
nage of  the  navigable  rivers  of  the  United  States. 


MAPS  OF  BATTLE-FIELDS. 

An  edition  of  1,100  copies  of  each  sheet  has  been  photolithographed 
and  published  of  the  following  maps  of  battle-fields : 

Army  of  the  Camberland|  operations  of. 

Atlanta. 

Atlanta  campaign,  sheets  1, 2, 3, 4,  and  5. 

Big  Black  River  Bridge. 

Bull  Run,  Va. 

Belmont,  Mo. 

Chattanooga. 

Charleston. 

Cumberland  Gap. 

Carnifex  Ferry. 

Cincinnati,  Covington,  and  Newport. 

Central  V irginia,sho  wing  General  Grant's 
campaigns  and  marches. 

BrainsvilTe,  Va. 

Franklin. 

Fort  Henry. 

Fort  Donelson. 

Forts  Henry  and  Donelson,  country  be- 
tween. 

Fort  Sumter  at  the  time  of  its  capture. 

The  following  battle-field  maps  are  printed  in  this  office  to  meet  de- 
mands as  made : 


Five  Forks. 

Gauley  Bridge,  vicinity  of. 
Gettysburgh  to  Appomattox  C.  H. 
luka. 

Island  No.  10  and  New  Madrid. 
Knoxville. 

Logan's  Cross- Roads. 
Miiliken's  Bend  to  Jackson. 
Port  Hudson  and  vicinity. 
Pea  Ridge. 
Perryville. 

Peninsula  campaign,  sheets  1,  2,  and  8* 
Roanoke  Island. 
Savannah,  defenses  of. 
Spanish  Fort. 

Williamsport,  Hagerstown,  and  Falling- 
waters. 
Williamsburg. 
Yorktown,  siege  of. 


Antietam. 

Appomattox  C.  H. 

Bermuda  Hundred. 

Chancellorville. 

Cold  Harbor. 

Fredericksburghf 

Gettysburgh.    3  sheets. 

Harper's  Ferry. 

High  Bridge  and  Farmville. 

Jet^rsville  and  Sailors  Creek. 

North  Anna. 

Petersburgh  and  Five  Forks. 

Richmond. 


Spottsylvania  C.  H. 

Kouth  Mountain. 

Totopotoroy. 

The  Wilderness. 

Atlanta  Campaign.    Index  sheet. 

Blakely. 

Fort  Fisher. 

Fort  Fisher  and  vicinity. 

Nashville. 

Shiloh. 

General  Sherman's  marches. 

Yicksbnrg. 


BECONNAISSANGES  AND  EXPLORATIONS. 

The  following  officers  have  been  on  dnty  at  the  headquarters  of  the 
military  divisions  and  departments,  engaged  in  preparing  such  maps 
and  making  such  surveys  as  were  required  by  their  respective  com- 
manding officers: 

Maj.  Garrett  J.  Lydecker,  Corps  of  Engineers,  at  headquarters  De- 
partment of  the  Columbia,  from  August  14, 1889. 

Capt.  William  L.  Marshall,  Corps  of  Engineers,  at  beadquarters 

DJvisioa  of  the  Missouri. 
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Lieat.  Charles  A.  Worden,  Seventh  U.  8.  Infantry',  at  headquarters 
Department  of  the  Platte,  from  August  21,  1889. 

Lieat.  James  E.  Kuncie,  First  U.  S.  Artillery,  at  headquarters  Divis- 
ion of  the  Pacific. 

Maj.  Garrett  J.  Ljdecker,  engineer  officer,  Department  of  the  Colum- 
bia, reports  that  operations  included  resurvey  of  Fort  Walla  Walla 
military  reservation,  examination  of  the  Spokane  Biver  from  Fort 
Sherman  to  Post  Falls,  and  examination  of  the  Oig  Harbor  military 
reservation.  Surveys  were  made  at  the  Vancouver  military  reserva- 
tion, having  reference  to  the  location  of  roads  and  fences,  and  the  prepa- 
ration and  introduction  of  a  system  of  sewage  disposal,  and  irrigation 
of  post  gardens.  Maps,  tracings,  aod  solar  prints  have  been  prepared 
and  issued  as  required  for  official  purposes,  and  additions  have  been 
made  to  the  department  map  and  to  the  map  of  Alaska  as  new  informa- 
tion became  available. 

(See  Appendix  F  F  F  1.) 

Capt.  William  L.  Marshall,  engineer  officer.  Division  of  the  Missouri, 
reports  that  there  has  been  no  field  work  in  progress  during  the  year. 
The  office  work  has  consisted  in  collecting,  compiling,  and  plotting  geo- 
graphical information  for  the  improvement  of  existing  maps ;  in  making 
redactions  and  enlargements,  and  fac-simile copies  and  tracings  of  maps 
of  military  and  Indian  reservations,  posts,  scouts,  recounalssances,  etc., 
for  use  at  those  headquarters  and  elsewhere  in  the  division,  for  file  and 
forwarding.  During  the  year  monthly  reports  of  operations  have  been 
received  from  the  engineer  officers  of  the  departments  included  in  the 
division.  Besides  these  reports  these  officers  are  required  to  forward 
such  special  reports  and  maps  of  work  douB  as  may  be  useful  to  the 
major-general  commanding  the  division. 

(See  Appendix  F  F  F  2.) 

Lieut.  Charles  A.  Worden,  Seventh  United  States  Infantry,  acting 
engineer  officer  Department  of  the  Platte,  has  made  a  reiK)rt,  with  map, 
of  proposed  improvements  in  the  water  and  sewer  syst^s  at  Fort 
Douglas,  Utah,  besides  numerous  maps,  plans,  drawings,  tracings,  and 
blue  prints. 

(See  Appendix  F  F  F  3.) 

Lieut.  James  £•  Runcie,  First  United  States  Artillery,  acting  engi- 
neer officer  Division  of  the  Pacific,  has'  made  reports  on  the  title  of  the 
United  States  to  the  military  reservations  on  Puget  Sound  and  the  de- 
feases to  entrance  to  Admiralty  Inlet,  and  on  title  to  Peninsular  Island, 
San  Francisco  Bay ;  surveyed  and  laid  out  known  distance  and  skir- 
mish ranges  for  the  division  ritie  competition  at  Santa  Crnz,  Cal. ; 
surveyed  Lombard  street  as  proposed  to  be  graded  between  Presidio 
and  Fort  Mason,  and  surveyed  additions  to  and  alterations  in  roads 
and  buildings  at  Fort  Mason,  and  also  made  numerous  maps,  plans, 
drawings,  tracings,  and  blue  prints. 

(See  Appendix  F  F  F  4.) 

ESTIMATE  FOB  AMOUNT  REQUIRED    FOB   SUBYETS  AND    RECONNAIS- 
SANCES IN  MTLITABY  DIVISIONS  AND  DEPAlfTMENTS, 

For  military  surveys  and  reconnaissances  and  surveys  of  military 
reservations  by  the  engineer  officers  attached  to  the  several  headquat- 
tem  of  military  divisions  and  departments,  being  an  average  of  |1,6^&.^& 

iof  each  of  nioe  miUtai;y  Aividioos  aad  dep^meui^  west  ot  lU^  1&\]^« 
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Bi88ip])i  River,  $15,000;  for  publication  of  maps  for  use  of  the  War  De- 
partment, inclusive  of  war  maps,  $10,000;  total,  $25,000. 

Attention  is  specially  invited  to  this  estimate  for  appropriation  and 
to  the  important  uses  for  which  it  is  intended. 

At  the  headquarters  of  the  military  departments  west  of  the  Missis- 
sippi River  there  are  stationed  officers  of  the  Corps  of  Engineers,  or 
other  officers  detailed  to  act,  whose  duty  it  is  to  make  reconnaissances 
for  military  purposes,  to  make  such  surveys  and  prcparp  such  maps  as 
may  be  required  by  their  respective  commanding  officers.  In  recent 
years  no  appropriations  have  been  made  for  these  i>urposes,  and,  conse- 
quently, these  officers  have  been  very  much  cramped  from  lack  of  the 
necessary  means,  and  the  usefulness  of  their  offices  has  been  very  much 
reduced  in  consequence.  The  maps  of  these  departments  arc  constantly 
in  need  of  revisions  and  additions,  which  the  officers  make  so  far  as  pos- 
sible, but  with  no  means  even  for  the  purchase  of  paper  their  efforts  are 
limited  in  results. 

Paragraph  383  of  the  Army  Regulations  requires  that  the  command- 
ing officer  of  each  post  where  there  are  fixed  batteries  bearing  upon  a 
channel  will  call  upon  the  Engineer  Department  for  accurate  charts 
showing  the  soundings  to  the  extent  of  the  ranges  of  the  guns.  0all8 
upon  this  department  to  perform  its  duty  under  this  regulation  can  not 
be  honored  from  lack  of  means. 

Maps  of  certain  military  departments  are  now  being  prepared,  and 
should  be  published. 

Interest  in  the  war  maps  published  by  this  office  and  republished  by 
virtue  of  the  sundry  civil  act  of  March  2, 1889,  coutinues  very  active. 
Of  the  1,100  copies  of  each  map  printed  under  the  act  alluded  to  aboat 
three-fourths  have  been  distributed,  mainly  at  the  request  of  members 
of  Congress,  and  the  demand  bids  fair  to  exhaust  those  not  printed  in 
this  office  (47  sheets)  at  nn  early  day. 

Besides  all  this,  there  is  ranch  information  in  this  office  relative  to  mili- 
tary geography  which  could  with  little  expense  be  made  available  for 
the  informaition  of  officers  of  the  Army ;  for  instance,  there  ate  on  the 
office  files  detailed  maps  of  regions  of  Europe  which  may  become  at  an 
early  day  the  theaters  of  war,  and  it  would  be  of  great  advantage  to  the 
service  if  such  information  as  these  maps  give  could  be  made  available 
for  the  study  of  officers,  especially  on  the  outbreak  of  hostilities.  Were 
the  means  provided,  this  office  would  be  glad  to  compile  and  to  dissem- 
inate th<^  information  on  its  files. 

It  is  the  policy  of  this  country  to  keep  a  standing  army  small  in  num- 
bers, but  it  is  its  expectation  that  it  should  be  a  highly  instructed  one, 
and  a  small  outlay  as  here  referred  to  will  be  conducive  to  that  end. 

Applications  from  officers  of  the  Army  have  been  received  for  maps  of 
certain  regions  of  Europe,  and  it  was  with  great  regret  that  this  office 
could  not  render  this  assistance  to  officers  desirous  of  improving  them- 
selves professionally,  especially  when  the  material  was  on  its  files. 

OFFICE   OF  THE   CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1890,  the  following-named 
officers  were  in  charge  of  the  several  divisions  of  the  office  of  the  Chief 
of  Engineers : 

PiEST  Division. — Fortifications  and  Surveys  relating  thereto — Arma- 
ment  of  Fortifi^cations — Sites  for  Engineer  Defenses — Boards  of  Engineers 
for  D^enses — Public  Buildings  and  Oronnds  and  Washington  Aqued^cL 

SECOND  DiYiBLO^.— Battalion  of  Engineer  s-^Engineer  ikhoQl^  Appli^ 
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eatUm  and  Engineer  Depot  and  Post — Professional  Papers  a^id  Informa- 
Uon — Personnel — Orders — Military  Reservations— Land  Files. 

Gapt  Glinton  B.  Sears  antil  June  9i,  1890,  Bince  which  date  Gapt. 
John  O.  D.  Knight.  , 

Thisd  Division. — Improvement  of  Rivers  and  Harbors  and  Surveys 
rdttting  thereto — Bridging  Navigable  Waters  of  the  United  States — The 
reHU>val  of  Wrecks  Obstr%teting  Navigation. 
Maj.  Henry  M.  Adams.  • 

FoxjBTH  Division. — Aeeountsfor  Disbursements — Contracts — Returns 
of  Engineer  Property  and  Instruments-^  Application  for  Remittances — 
Appropriations  and  EstimeUes — Blank  Forms. 

Fifth  Division. — Survey  of  the  Lakes — Explorations  and  Surveys — 
Bieannaissances — Maps — Instruments —  Claims, 
Oapt  Thomas  Turtle. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen^  Chief  of  Engineers, 
Hon.  Bedfikld  Pbootor, 

Secretary  of  War, 


STATEMENT  SHOWING  THE  RANK  AND  THE  DUTIES  OF  OFFICEBS  OF 
THE  CORPS  OF  ENGINEEHS  DURING  THE  FISCAL  TEAR  ENDING  JUNE 

30,  1890. 


RANK  ANP  NAMK. 


DUTIBS. 


BRIQABIER-GBNERAL 

AND  CHIEF  OF 

ENCUNEER8. 

Thomas  Lincoln  Casey 


COLONELS. 


George  H.  Mendell 


Henry  L.  Abbot 

Bvt  Brig,  OeneraL 


WiUiamP.  Craigfaili.. 


In  command  of  the  Corps  of  Engineers  and  in  charge  of  the 
Engineer  Department.  Charged  with  the  supervision  of 
snch  matters  connected  with  construction  of  jetties  and 
other  works  at  South  Pass,  Mississippi  River,  as  require 
the  action  of  the  Secretary  of  War.  In  charge  of  the  con- 
struction of  the  building  for  Library  of  Congress  under 
act  of  October  2,  1888.  Member  of  the  Light-Houae 
Board. 


Division  Engineer  of  the  Pacific  Division.  Member  of  The 
Board  of  Engineers  when  it  is  acting  upon  matters  per- 
taining to  the  defensive  works  of  the  Pacific  Coast.  In 
charge  of  the  defensive  works  at  Alcatraz  Island,  at  Lime 
Point,  Fort  Winfield  Scott,  and  Battery  at  Fort  Mason,  in 
San  Francisco  Bay ;  and  of  the  Battery  at  San  Diego,  Cal. 
In  charge  of  construction  of  a  tbrpedo-Mied  at  Yerba  Buena 
Island,  San  Francisco  Harbor,  Cal.  In  charge  of  the  im- 
provement of  Oakland  Harbor  and  of  Napa  River.  Cal. 
In  charge  of  survey  of  San  Francisco  Harbor,  San  Pablo 
and  Suisun  bays.  Strait  of  Carquinex  and  mouths  of  San 
Joaquin  and  Sacramento  rivers,  Cal.  To  investigate 
causes  tending  to  decrease  depth  of  water  and  diminish 
the  commercial  value  of  San  Francisco  Harbor.  Member 
of  Boards  of  Engineer  Officers  on  obstructions  to  naviga- 
tion in  the  Columbia  River  at  The  Dalles  and  Celilo  Falls, 
and  at  Three  and  Teu  Mile  Rapids;  on  improvement  of 
Coos  Bay,  Orej^ou,  and  to  establish  the  harbor  lines  of  San 
Francisco  and  San  Diego  harbors  and  adjacent  waters, 
Cal. ;  and  to  consider  and  report  on  the  subject  of  the 
harbor  lines  at  Astoria  Harbor,  Oregon. 

Division  Engineer  of  the  Northeast  Division.  Member  and 
President  of  The  Board  of  Engineers.  In  charge  of  certain 
experiments  with  Torpedoes.  Member  of  Board  of  Ord- 
nance and  Fortification.  Member  of  Boards  of  Engineer 
Officers  to  consider  the  matter  of  the  harbor  lines  of  the 
port  of  Boston ;  to  establish  the  harbor  lines  of  New  York 
Harbor  and  its  adjacent  waters ;  on  further  improvement 
of  the  harbor  of  Key  West,  Fla. :  on  bridj^  across  the 
Charles  River,  owned  or  controlled  by  the  cities  of  Boston 
and  Cambridge ;  to  investigate  and  report  upon  the  alleged 
obstruction  of  navigation  by  certain  bridges  over  the  Har- 
lem River,  N.  Y. ;  and  for  the  examination  of  pertain 
named  officers  of  the  Corps  of  Engineers  with  view  to 
their  promotion. 

Division  Engineer  of  the  Southeast  Division.  In  charge  of 
the  defensive  works  at  Forts  Carroll  and  McHenry,  Balti- 
more, Md.  In  charge  of  the  improvement  of  the  harbor 
at  Baltimore,  Md.  In  charge  of  the  improvement  of  James 
River,  Va.,  and  New  River,  Va.  and  w.  Va.,  and  Oauley^ 
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RAHK  AVD  NAMX. 


OOLONXLB. 

(Gotitiooed.) 


Cjnu  B.  CoDiBtock  . . , 
Bvt,  Brig.  Om^erah 


OrliadoM.  Poo 

^t  Brig.  C^eneral 


Dunss. 


Great  Kanawha,  and  Elk  rivers,  W.Va.  Member  of  Boards 
of  Engineer  Officers  on  obstrncttons  to  navigation  in  the 
Colnmbia  River  at  The  Dalles  and  CeMlo  Falls  and  at 
Three  and  Ten  Mile  Rapids;  to  establish  the  harbor  lines 
of  New^  York  Harbor  and  its  adjacent  waters ;  of  the  Port 
of  Philadelphia;  and  of  Norfolk  and  Portsmouth  harbors 
and  their  adjacent  waters;  to  consider  and  report  upon 
the  snb)ect  of  harbor  lines  in  James  River  from  Richmond 
to  City  Point,  Va.;  to  establish  ihe  harbor  lines  of  Fer- 
nandina  Harbor,  Fla.;  and  to  examine  and  report  upon 
plans  for  a  bridge  proposed  to  be  built  across  Great  Ka- 
nawa  River  at  Charleston,  W.  Va.    Member  of  the  Light- 
Honse  Board. 
Division  Engineer  of  the  Southwest  Division.    Member  of 
The  Board  of  Engineers.   Member  of  Board  of  Visitors  for 
Engineer  School  of  Application  at  Willets  Point,  N.  Y. 
Member  and  President  of  the  Mississippi  River  Commis- 
sion, created  by  act  of  Congress  approvQ^  Juno  28,  1879. 
Member  of  Boards  of  Eufrineer  Officers  to  establish  the 
harbor  lines  of  New  York  Harbor  and  its  a^ijacent  waters ; 
to  establish  the  harbor  lines  of  the  port  of  Philadelphia ; 
on  the  proposed  bridge  across  the  Ohio  River  between 
Jeffersonville,  Ind.,and  Louisville,  Ky.;  to  consider  and 
report  upon  Senate  Bills  Noe.  *J901  and  3980,  Fiftieth  Con- 
gress, second  session  (bridge  across  Mississippi  River 
at  New  Orleans,  La.) ;  to  investigate  and  report  upon  the 
^alleged  obstmction  of  navigation  by  certain  bridges  over 
the  Harlem  River,  N.  Y.;  to  consider  and  report  upon  the 
terms  of  H.  R.  104:)7,  Fifty-first  Congress,  first  session, 
(bridge  proposed  to  be  built  over  Mississippi  River  at 
New  Orleans,  La.);  and  for  the  examination  of  certain 
named  officers  of  the  Corps  of  Engineers  with  view  to 
their  promotion. 
Division  Engineer  of  the  Northwest  Division.    In  charge  of 
the  defensive  works  at  Fort  Wayne,  Mich.    In  charge  of 
the  improvement  of  the  harbors  at  Cheboygan,  Au  Sable, 
and  at  Thnnder  Bay ;  harbor  of  refuge  at  Sand  Beach ; 
of  the  St.  Mary's  River,  at  the  Falls;  of  the  St.  Clair 
Flats  Ship-Canal;   and  of  the  rivers  Detroit,  Saginaw, 
Clinton,  and  Rouge,  and  mouth  of  Black  River,  Mich., 
and  Hay  Lake  Channel  of  the  St.  Mary's  River  ;  consirnc- 
tion  of  dry -dock,  St.  Mary's  Falls  Canal,  and  of  dredg- 
ing at  Grosse  Poiute  Channel.    In  charge  of  St.  Clair  Flats 
Ship-Canal  and  St.  Mary's  Falls  Canal,  Mich.    In  charge 
of  issuing  charts  of  Northern  and  Northwestern  Lakes, 
and  of  water-level  observations  on    Lake  Huron.    In 
charge  of  survey  of  Detroit  River  at  Gross  Point,  Mich. 
To  supervise  and  personally  examine  the  construction  of 
bridge  across  the  west  channel  of  the  Detroit  River  to 
connect  Belle  I(de  Park  with  the  mainland,  and  to  super- 
vise the  oonstrnction  of  embankment  dam  on  the  Rapids 
of  the  St.  Mary's  River,  between  the  mainland  and  Islaud 
No.  3 ;  the  work  of  makingsewer  outlet  through  United 
States  Canal  pier  at  foot  of  River  street,  Sanlt  Ste.  Marie, 
Mich.;  and  the  work  of  making  connection  with  the  St. 
Mary's  Falls  Ship-Canal,  for  the  purpose  of  flushing  the 
city  sewers  at  Sanlt  Ste.  Marie,  Mich.    Member  of  Boards 
of  Engineer  Officers  on  bridge  across  and  on  tunneling  the 
Detroit  River  at  Detroit,  Mich.;  and  to  conavdet  Mid. im- 
port upon  proposed  dam  at  Lock  l^o.  I,  Cuiii\M!t\ttSidL 
Siver, 
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RAKK  AKD  KAMS. 


COLONXL8. 

(continued.) 
David  C.  Houaton 


LIEUTKNANT-COLONELS. 


DUTUBS. 


Qeorge  H.  Elliot. 


Henry  M.  Robert 


William  £.  Merrill 
Bvi,  Colonel. 


Member  of  The  Board  of  En^i  neers.  In  ch arge  of  tbe  defen- 
sive works  at  Forts  Grin  wold,  Trumbull,  and  Hale,  Conu., 
Lafayette,  Colambus,  Wood,  Wadsworth,  and  Tompkins, 
and  its  batteries,  N.  Y. ;  Castle  Williams,  South  Battery, 
new  Barbette  Battery  at  Governor's  Island,  N.  Y. ;  of  sea- 
wall at  same ;  of  sea-wall  and  embankment  at  David's  la- 
laud,  N.  Y.,  and  of  permanent  platforms  for  modem  cannon 
of  large  call  ber.  lu  charge  of  tbe  improvement  of  the  har- 
bors of  New  London,  Clinton,  New  Haven,  Milford,  Bridge- 
port, Black  Rock,  Stamford,.  Norwalk.  Five  Mile  River, 
Conn.,  and  Greenport,  Port  Chester,  ^ew  Rochelle,  Glen 
Cove,  and  of  Echo  Harbor,  N.  Y..  and  of  the  cdnstrnction 
of  breakwater  at  New  Haven,  Conn.  In  charge  of  the 
improvement  of  the  rivers  Housatonio  and  Thames,  Conn., 
Connecticut,  Mass.  and  Conn.,  Flushing  Bay,  and  East 
Chester  Creek,  N.  Y.  In  charge  of  survey  of  Larchmont 
Harbor  and  of  Brown's  Creek,  N.  Y.  In  charge  of  removal 
of  the  remaining  pieces  of  wreck  of  sleamer  Bay  Ridge 
from  channel  leading  to  Hempstead  Harbor,  N,  Y.  Mem- 
ber of  Boards  of  Engineer  Officers  to  establish  the  harbor 
lines  of  New  York  Ilarbor  and  it«  adjaceut  waters,  and 
to  establish  the  harbor  lines  in  Stamforcl  Harbor,  Conn., 
and  for  the  examination  of  certain-named  officers  of  the 
Corps  of  Engineers  with  view  to  their  promotion.  Mem- 
ber of  Board  of  Visitors  for  Engineer  School  of  Applica- 
tion at  Willete  Point,  N.  Y.  ' 


In  charge  of  the  Washington  Aqnednot;  increasing  water 
supply  of  the  city  of  Washington ;  and  of  the  disbursement 
of  the  funds  pertaining  to  the  erection  of  fish -ways  at  Great 
Falls  of  the  Potomac.  Member  of  Boanl  of  Engineer 
Officers  to  consider  the  subject  of  laying  the  new  4d-inch 
main  on  the  Canal  road,  Washington,  D.  C. 

In  charge  of  the  defensive  works  at  Fort  Miffiin,  Pa. ;  Fort 
Delaware,  and  fort  opposite  Fort  Delaware,  Del. :  at 
Finn's  Point,  and  site  for  defenses  at  Red  Bank,  N.  J. 
In  charge  of  the  improvement  of  the  harbors  at  Phila- 
delphia and  Delaware  Breakwater;  ice  harbors  atMarcna 
Hook,  Pa.,  and  the  head  of  Delaware  Bay ;  of  the  Schuyl- 
kill River,  Pa. ;  Delaware  River,  from  Trenton  to  its 
mouth,  .and  Mantua  Creek,  N.  J.,  and  of  the  constnic- 
tion  of  pier  near  Lewes,  Del.  In  charge  of  survey  of 
AUoway  Creek,  N.  J.  In  charge  of  removal  of  wreck  of 
bark  Pairioiy  lying  at  Delaware  Breakwater  Harbor,  aud 
of  wrecks  of  coal- barges  Tonawanday  Wallace,  CaeUda^  and 
St  Cloudy  and  of  bark  11  Salvatorey  in  Delaware  Bay. 
Member  of  Boards  of  Engineer  Officers  to  establish  the 
harbor  linesof  the  Port  of  Philadelphia,  and  on  '<  Surveys 
for  Deep-water  Harbor,  Gulf  of  Mexico."  Det-ached: 
Engineer  Commissioner  of  the  District  of  Colnmbia. 

In  charge  of  the  improvement  of  the  Ohio  River,  Mononga- 
hela  River,  W.  Va.,  Allegheny  River,  Pa.,  aud  of  the 
Muskingum  River,  Ohio.  In  charge  of  the  construction 
of  harbor  of  refuge  at  mouth  of  Muskingum  River  and 
ef  a  dam  at  Hen's  Island,  Pa.  In  charge  of  removal  of 
wrecks  of  a  barge  and  of  a  coal-boat  in  the  Ohio  River  at 
Dogliam  Bar  aud  near  Proctorville,  Ohio,  respectively. 
To  exercise  supervision  over  the  construction  of  bridges 
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SANK  ▲NI>  NAMX. 


Dums. 


LIETrrBNAlfT-OOIX>NKL8 

(continued.) 


John  M.  Wilson 

BvU  Colonel, 
Mx'Offido  Colonel  of  En- 


JohnW.  Barlow. 


Peter  C.  Hains.. 


/ 


acroflfl  Ohio  River  at  Cairo ;  hetween  Cincinnati  and  New- 
port; near  Ceredo,  W.  Va. ;  at*  Wheeling,  W.  Va. ;  be- 
tween Wheeling,  W.  Va.,  and  Martin's  Ferry,  Ohio;  near 
the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pa.,  and 
over  Muskingnui  River,  at  Stockport ;  at  Zanesville,  and 
above  the  mouth  of  Brush  Creek,  Ohia  To  supervise 
the  laying  of  a  pipe  by  the  American  Encaustic  Tiling 
Company  through  the  land  of  the  United  States  along  the 
bank  of  the  canal  from  Second  to  Hughes  street,  Zanes- 
ville, Ohio.  Member  of  Boards  of  Engineer  Officers  on 
improvement  of  Indiana  Chute  and  the  Falls  of  the  Ohio 
at  the  head  of  the  Liouisville  and  Portland  Canal ;  to  con- 
sider and  report  upon  proposed  dam  at  Lock  No.  1,  Cum- 
berland River,  and  to  examine  and  report  upon  the  plans 
for  bridge  across  the  Ohio  River  at  Ceredo,  w.  Va.    En- 

I  giueer  Fourteenth  Light-house  District.  Representative 
of  the  Corps  of  Engineers  to  the  Congress  of  Engineers 
in  Paris,  France. 

In  charge  of  Public  Buildings  and  Gronnds  in  the  District 
of  Columbia,  with  the  rank  of  Colonel.  In  charge  of  the 
Washington  Aqueduct ;  increasing  water  supply  of  the 
city  of  Washington,  and  the  erection  of  fish-ways  at 
Great  Falls  of  the  Potomac  River.  In  charge  of  the  im- 
provements over  the  grave  of  Thomas  Jefferson  at  Monti- 
cello,  Va.,  and  of  the  erection  of  a  monument  to  mark  the 
birth-place  of  George  Washington.  In  charge  of  the  com- 
pletion, care,  and  maintenance  of  the  Washington  Monu- 
ment. Member  of  the  Light-house  Board.  Detached; 
Superintendent  of  the  Military  Academy. 

In  charge  of  the  improvement  of  the  rivers  Tennessee, 
Tenu.,  Ala.,  and  Ky.;  Cumberland  above  and  below  Nash- 
ville, Ky.  and  Tenn.  ;  Hiawassee,  Caney  Fork,  French 
Broad,  and  Clinch,  Tenn.,  and  South  Fork  ofthe  Cumber- 
land, Ky.  In  charge  of  survey  of  Lower  Cumberland 
River  from  Nashville  to  mouth,  Tenn.  To  exercise  super- 
vision over  the  construction  of  bridges  across  the  Tennesr 
see  River  at  or  near  Chattanooga ;  at  Knoxville,  and  at 
Perry ville,  and  of  bridge  across  the  Caney  Fork  River 
between  Smith  and  Putnam  counties,  Tenn.  Member  of 
Boards  of  Engineer  Officers  to  consider  and  report  upon 
proposed  dam  at  Lock  No.  1,  Cumberland  River,  and  to 
examine  and  report  what  changes  and  additions  are  re- 
quired in  the  Muscle  Shoals  canal  system. 

In  charge  of  the  defensive  works  at  Forts  Foote  and  Wash- 
ington, Md.,  Wool  and  Monroe,  Va.  In  charge  of  the  im- 
provement of  the  Potomac  River  at  Washington,  D.  C, 
the  establishment  of  the  harbor  lines^  and  the  raising  of 
the  river  flats.  In  charge  of  the  construction  of  bridge 
across  the  Eastern  Branch  of  Potomac  River,  D.  C. ;  of 
bridge  across  Mill  Creek:  of  a  new  wharf  aAd  of  the  sew- 
erage system  at  Fort  Monroe,  Va.  In  charge  of  survey 
of  a  road  from  the  Aqueduct  Bridge  to  Mount  Vernon.  To 
snbmit  a  project  for  improving  the  Shenandoah  River,  W. 
Va  To  report  upon  Senate  resolution  of  February  20, 
1890,  calling  for  exairination  and  report,  with  estimate 
of  cost,  as  to  most  suitable  kind  of  bridge  across  the  Poto- 
Uiac  River  froiu  Washington  to  Arlington.  Member  of 
Boards  of  Engineer  Officers  on  further  improvement  of  the 
harbor  of  Key  West,  Fla. ;  to  establish  the  Yiax^t  \ui«% 
of  Norfolk  and  Portsmouth  harbora  and  UieVi  «yd\aA%siiX 
wAtera;  to  consider  and  report  upon  Uie  au\i^«Qtol  \iax- 
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RANK  Aia>  NAMX. 


DUTOBS. 


LneUTSKANT-COLONKLS. 

(continued.) 


QeoTge  L.  GillMpie 


Charles  B.  Sater. 


bor  lines  in  James  River  from  Richmond  to  City  Point, 
Va.,  and  to  consider  the  subject  of  laying  the  new  48-inch 
main  on  the  Canal  road,  Washington,  D.  C.  Member  of 
The  Board  of  Engineers  while  the  defenses  of  Washington 
are  nnder  consideration. 

Member  of  The  Hoard  of  En^neers.  In  charge  of  the  de- 
fensive works  at  Forts  Hamilton  and  Lafayette,  N.  Y  ,  and 
Fort  at  Sandy  Hook,  N.  J.  In  charge  of  the  improvement 
of  the  harbors  of  New  York,  Rondont,  and  Saugerties,  N.  Y. 
In  charge  of  the  improvement  of  the  Hudson  and  Har- 
lem rivers,  N.  Y. ;  Raritan  Bay,  N.  J. ;  channel  in  Gow- 
anos  Bay  and  Buttermilk  Cbauoel ;  deepening  Gedney's 
Channel  and  Newtown  Creek  and  Bay,  N.  Y.  In  charge 
of  resurvey  of  public  land  at  Sandy  Hook,  N.  J.,  and  of 
survey  of  Bnshwick  Creek;  Wappinger's  Creek,  from 
Wappiuger's  Falls  t^  its  month,  and  of  East  River,  with 
view  to  the  removal  of  a  ledge  of  rocks  in  the  same,  from 
foot  of  Broome  street  to  the  foot  of  Twenty-third  street, 
in  New  York  City,  N.  Y.  In  charge  of  removal  of  wreck 
of  steam-ship  Atlas  from  the  Hudson  River  at  New  York 
City.  In  charge  of  the  removal  of  obstructions  in  East  River 
and  Hell  Gate,  N.  Y.  To  exercise  sopervision  over  con- 
struction of  proposed  bridge  across  the  East  River  between 
the  city  of  New  York  and  Long  Island.  To  supervise  the 
work  of  making  an  opening  in  the  United  States  dike 
on  the  ri^ht  bank  of  the  Hudson  River.  Member  of 
Board  of  Visitors  for  Engineer  School  of  Application  at 
Willets  Point,  N.  Y.  Member  of  Boards  of  Engineer  Offi- 
cers to  consider  the  matter  of  the  harbor  lines  of  the  port 
of  Boston  ;  to  establish  the  harbor  lines  of  New  York  Har- 
bor and  its  adjacent  waters ;  on  "  surveys  for  Deep- Water 
Harbor,  Gulf  of  Mexico;"  for  the  examination  of  certain 
officers  of  the  Corps  of  Engineers  with  view  to  their  pro- 
motion ;  to  establish  the  harbor  lines  in  Stamford  Harbor : 
on  bridges  across  the  Charles  River  owned  or  controlled 
by  the  cities  of  Boston  and  Cambridge;  and  to  investi- 
gate and  report  upon  the  alleged  obstruction  of  naviga- 
tion by  certain  bridges  over  the  Harlem  Rivet,  N.  Y. 

MemL)erof  the  Mississippi  River  Commission  created  by- 
act  of  Congress  approved  June  1^,  1879.  Member  and 
president  of  the  Missouri  River  Commission  created  by 
act  of  Congress  approved  July  5,  1884.  To  exercise  super- 
vision over  the  construction  of  two  bridges  across  the  Mis- 
souri River  at  or  near  Sioux  City,  Iowa ;  and  of  bridges 
opposite  to  or  within  the  corporate  limits  of  Nebraska  City, 
Nebr.;  at  or  near  Nebraska  City,  Nebr. ;  at  Omaha,  Nebr. ; 
between  the  cities  of  Omaha,  Nebr.,  and  Council  Bluffs, 
Iowa;  between  Kansas  Citv  and  Sibley,  Mo.;  between 
Leavenworth,  Kans.,  and  Platte  County,  Mo. ;  between 
Clay  and  Jackson  counties;  and  between  St.  Charles  and  the 
month  of  Missouri  River,  Mo.  Member  of  Boards  of  Engi- 
neer Officers  on  the  proposed  bridge  across  the  Ohio  River 
between  Jefferson vi lie,  Ind.,  and  Louisville,  Ky.;  on  bridge 
across  the  Mississippi  River  at  La  Crosse,  Wis.;  to  consider 
and  report  upon  bridge  across  the  Missouri  River  at  Clin- 
ton, Iowa  ;  and  to  consider  and  report  upon  the  terms  of  H. 
R.  10437,  Fifty- first  Congress,  first  session.  (Bridge  pro- 
posed to  be  bn  ilt  over  Mississippi  River  at  New  Orleans,La. ) 
Engineer  fifteenth  and  sixteenth  light-house  districts. 
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KAm  AND  NAMS. 


Dunxs. 


LUDTMNAlfT-COLOinBUS. 

(eontinoed.) 


Jand  A.  Smith 


aurad  M.  MABftfield. 


,  %  * 


WUliMD  fi.  KlDg. 


Wm.  H.  H.  BenyAord 


In  charge  of  the  defensive  works  at  Forts  Knox,  Popham, 
Gorges,  8oamuiel,  Preble,  and  McClary,  Baiteresi  at  Port- 
land Head,  and  Gerrish's  Island,  Me.,  and  at  Fort  Consti- 
tution and  Jerry's  Point,  N.  H.  In  char  geof  the  improve- 
ment of  the  harbors  at  Bangor,  Belfast,  Camden,  Rockport, 
RocklaDd,  Portland,  and  York,  Me.,  Portsmooth,  N.  H., 
harbor  of  refogeat  Little  Harbor,  N.  H.,  and  the  couslruc- 
tion  of  breakwater  from  Monnt  Desert  to  Poronpine  Island, 
Me.  In  charge  of  the  improvement  of  the  rivers  Penobscot, 
Kenuebnuk,  Saco,  Narragaugiis,  Bagadnce,  and  Kennebec, 
Me.,  Coobeco and  Bellamy,  N,  H.,  &O0  River  Breakwater 
liubeo  Channel,  Moose-a-beo  Bar,  and  Back  Cove,  Port- 
land Harbor,  Me.  In  charge  of  survey  of  Belfast  Hkrbor ; 
Union  River  and  Union  Kiver  Bay  ;  St.  Croix  River ; 
Pleasant  River,  from  Columbia  Falls  to  its  mouth ;  aud 
Kennebnnk  River,  Me.,  and  Cocheco  River,  from  Dover 
to  its  mouth,  N.  H.  Member  of  Board  of  Engineer  OflBcers 
on  '*  Surveys  for  Deep- Water  Harbor,  Gulf  of  Mexico.  ** 

In  charge  of  the  defensive  works  at  Forts  Warren,  Win - 
throp,  Standish,  Andrew,  Independence,  and  on  Long 
Island  Head,  Mass.  In  charge  of  the  improvement  of  the 
harbors  at  Newburyport,  Lynn,  Boston  (including  sea- 
walls on  Point  AUerton,  Great  Brewster  Island,  Lo veils' 
Island,  Glkllop's  Island,  Long  Island  Head,  Raiusford  Isl- 
and, and  Deer  Island ;  Mystic  and  Charles  'rivers ;  Fort 
Point  Channel,  and  channel  leading  to  Nantasket  Beach), 
Provincetown,  Plymouth,  Scituate,  Hingham,  Gloucester, 
Winthrop,  Wellfleet,  and  Manchester,  If  ass.  In  charge 
of  construction  of  a  national  harbor  of  refuge  (of  the 
first  class)  at  Sandy  Bay,  Cape  Ann,  Mass.  In  charge  of 
the  improvement  of  the  rivers  Merrimac,  Ipswich,  and 
Powow,  Mass.  In  charge  of  survev  of  Weymouth  River ; 
Salem  Harbor,  including  Sooth  River;  Beverly  Harbor; 
and  Crane  River  of  Essex  Branch,  Mass.  In  charge  of 
removal  of  wreck  of  schooner  John  E,  Sanford  in  New- 
buryport Harbor,  and  of  wreck  of  schooner  Anna  A,  Bol- 
ton in  Provincetown  Harbor,  Mass.  Member  of  Boards 
of  Engineer  Officers  to  consider  the  matter  of  the  harbor 
lines  of  the  port  of  Boston  ;  and  on  bridges  across  the 
Charles  River,  owned  or  controlled  by  the  cities  of  Boston 
and  Cambridge. 

Commanding  post  and  Engineer  School  of  Application  at 
Willets  Point,  N.  Y.,  and  the  Battalion  of  Eugineers.  In 
charge  of  the  defensive  works  at  Fort  Schuyler  and  Wil- 
lets Point;  of  the  Engineer  depot  at  Willets  Point; 
torpedoes  for  harbor  defense,  and  experiments  with  the 
same.  In  charge  of  funds  pertaining  to  the  li  brary  of  the 
Engineer  School  of  Application.  Member  of  a  Board  of 
OflScers  for  the  examination  of  the  condition  of  the 
U.  S.  Artillery  School  at  Fort  Monroe,  Va.,  and  to  wit- 
ness the  final  examinations  and  exercises  of  the  class  of 
officers  which  will  have  completed  the  two  years'  course 
of  instruction. 

In  charge  of  the  improvement  of  the  harbors  at  Wilming- 
ton, San  Diego,  and  Redwood ;  and  oonstrnction  of  break- 
water at  San  Luis  Obispo  Harbor,  Cal.  In  temporary 
charge  of  the  defensive  works  at  Alcatraz  Island,  at 
Lime  Point,  Fort  Winiield  Scott,  and  battery  at  Fort 
Mason,  in  San  Francisco  Bay;  aud  uf  tbebaU^t^  ^ti^ttXk 
Diego,  Cal. ;  the  improvement  of  Oakland  HatWi  Mi^  ol 
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RANK  AND  NAME. 


DUTIKS. 


UXUTBNANT-COLONXL8. 

(ooutinaed.) 


MAJORS. 


Garrett  J.  Ly decker 


Amos  Stickuey 


Alexander  Mackenzie 


Oswald  H.  Ernst: 


Napa  River.  Cal. ;  survey  of  San  Francisco  Harbor,  San 
Pablo  and  Suisun  bays,  Strait  of  Carqninex  and  mouths 
of  San  Joaquin  and  Sacramento  rivers,  Cal.  Member  of 
Boards  of  Eu^riDeer  Officers  to  establish  the  harbor  lines 
of  San  Francisco  and  San  Diego  harbors  and  adjacent 
waters ;  and  on  the  mining  debris  question  in  the  State 
of  California,  etc. 


Detached;  Engineer  officer  Department  of  the  Columbia. 
Member  of  General  Court-Martial  convened  at  Vancouver 
Barracks  on  January  28, 1890. 

In  charge  of  the  Louisville  and  Portland  Canal.  In  charge 
of  the  improvement  of  the  Falls  of  the  Ohio  kiver,  the 
Indiana  Chute  Fall,  Ohio  River,  Wabash  River,  Ind.  and 
III.,  and  White  River,  Ind.  To  exercise  supervision  over 
the  construction  of  bridge  across  the  Ohio  River  at 
Louisville,  Ky.  In  charge  of  the  improvement  of  the 
harbors  at  Erie,  Pa.,  and  Buffalo,  Wilson,  Olcott,  Oak 
Orchard,  and  Dunkirk,  N.  Y.  In  charge  of  the  improve- 
ment of  Tonawanda  Harbor  and  Niagara  River.  K.  Y. 
In  charge  of  the  pjeservation  and  protection  of  toe  pen- 

,  insula  of  Presque  Isle,  Erie  Harbor,  Pa.  Member  of 
Boards  of  Engineer  Officers  on  improvement  of  Indiana 
Chute  and  the  Falls  of  the  Ohio  at  the  head  of  the  Louis- 
ville and  Portland  Canal ;  to  consider  and  report  upon 
the  plans  for  a  bridge  across  the  Ohio  River  at  Wheeling, 
and  to  examine  and  report  upon  the  plans  for  bridge 
across  the  Ohio  River  at  Ceredo,  W.  Ya. 

In  charge  of  the  improvement  of  the  Mississippi  River  from 
Minneapolis  to  Des  Moines  Rapids ;  the  Upper  Mississippi 
River,  and  Rock  Island  Rapids  and  Des  Moines  Rapids  of 
the  Mississippi  River.  In  charse  of  the  operation  of  the 
dry-dock  at  the  Des  Moines  Rapids  Canal ;  and  of  harbors  of 
refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  and  Lake  Citv, 
Minn.  In  charge  of  operating  the  Des  Moines  Rapids 
Canal  and  of  operating  snag-  boats  and  dredge-boats  on  Up- 
per Mississippi  River.  In  charge  of  examination  and  sur- 
vey of  the  Mississippi  River  at  Rock  Island  Rapids.  In 
charge  of  the  work  m  connection  with  the  Adams  Flume, 
Mississippi  River.  To  supervise  the  work  of  alteration  in 
the  ponton-bridge  across  the  Mississippi  River  at  Prairie 
du  Co  ten,  Wis.  To  supervise  the  construction  of  bridges 
across  the  Mississippi  River  at  Muscatine,  and  at  Lyons, 
Iowa,  and  at  La  Crosse,  Wis. ;  Member  of  Boards  of  En- 
gineer Officers  on  improvement  of  Indiana  Chute  and  the 
Falls  of  the  Ohio  at  the  head  of  the  Louisville  and  Port- 
land Canal ;  to  establish  the  harbor  lines  in  Qnincy  Bay, 
111. ;  on  bridge  across  the  Mississippi  River  at  La  Crosse, 
Wis.;  to  examine  and  report  what  changes  and  additions 
are  required  in  the  Mussel  Shoals  Canal  System ;  and  to 
consider  and  report  upon  bridge  across  the  Missouri  River 
at  Clinton,  Iowa.  Member  of  the  Missouri  River  Com- 
mission created  by  act  of  Congress  approved  July  5, 1884. 

In  charge  of  public  buildings  and  ffronnds  in  the  District 
of  Columbia,  with  the  rank  of  colonel.  In  char^  of  the 
improvements  over  the  grave  of  Thomas  JeflSrson  at 
Monticello,  Va.,  and  of  the  erection  of  a  monument  to 
mark  the  birthphtce  of  George  Washington.  In  charge 
of  the  care  and  mamtenauce  of  the  Washington  Monu- 
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DCT1X8. 
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(oontinned.) 


David  P.  Heap 

William  Lndlow 

Bvf.  Lieut,  CoUmel. 


WmiMBk  A.  Jones 


Aadnw  if.  I>»mrf  U. 


ment.  In  charge  of  the  improvement  of  the  entrance  to 
OalvestoD  Harbor  and  of  the  harbor  at  Brazoe  Santiago, 
Tex.  In  charge  of  the  improvement  of  ship  ohannelin 
Galveston  Bay,  Aransas  Pass  and  Bay  np  to  Bockport  and 
Corpus  Christ! ,  Buffalo  Bayou,  and  Trinity  River,  Tex. 
In  cnarge  of  survey  for  removal  of  bar  at  month  of  Cedar 
Bayou  where  il  empties  into  Galveston  Bay,  Tex.  Mem- 
ber of  the  Mississippi  River  Commission  created  bv  act  of 
Congress  approved  June  28, 1B79.  Member  of  the  Missouri 
River  Commission  created  by  act  of  Congress  approved 
July  5,  1884.  Member  of  Board  of  Ei^neer  Offloers  to 
consider  and  report  upon  the  terms  of  H.  R.  10437,  Fifty- 
first  Congress,  first  session.  (Bridge  proposed  to  be  built 
over  Mississippi  River  at  New  Orleans,  La.) 

Detached ;  Engineer  third  light-house  district. 

In  charge  of  the  improvement  of  the  harbors  at  Frankfort, 
Manistee,  Pentwater,  White  River,  Muskegon,  Grand 
Haven,  Black  Lake,  Sangatnck,  South  Haven,  St.  Joseph, 
and  Charlevoix,  and  entrance  to  Pine  Lake,  and  harbors 
of  refuge  at  Ludington  and  Portage  Lake,  Mich.,  and  har- 
bor at  Michigan  City,  Ind.  In  charge  of  the  improve- 
ment of  St.  Joseph  River,  Mich.,  fh>m  its  month  to 
Berrien  Springs.  In  charge  of  snrvejr  of  Petoskey  Har- 
bor, Mich .  To  supervise  the  construction  of  brid|;e  across 
Trail  Creek,  at  Michigan  City,  Ind.  Engineer  ninth  and 
eleventh  light-house  districts. 

In  charj^e  of  the  improvement  of  4he  Upper  and  Lower  Co- 
lumbia and  Snake  rivers,  Oregon  ana  Wash.,  Willamette 
River  above  Portland,  and  Lower  Willamette  River  below 
Portland,  Oregon,  and  Cowlitz  River,  Wash.  In  chai*geof 
survey  of  Upper  ColumbiaRiver  between  Wallu  la  and  Brit- 
ish Line.  In  charge  of  the  improvement  of  the  Chippewa 
River,  and  protection  of  Yellow  Banks  on  the  same ;  of  the 
Minnesota  and  St.  Croix  rivers,  and  the  Red  River  of  the 
North;  and  of  the  Mississippi  River  above  the  Falls  oi  St. 
Anthony.  In  char geof  the  i  inprovement  of  the  Yellowstone 
River,  Mont,  and  N.  Dak.  In  charge  of  construction  and 
improvement  of  roads  and  bridges  in  Yellowstone  Na- 
tional Park.  In  charge  of  the  construction  of  reservoirs 
at  headwaters  of  the  Mississippi  River  and  its  tributaries. 
In  charge  of  ganging  the  waters  of  the  Mississippi  River 
and  its  tributaries  at  or  near  St.  Paul,  Minn.  In  charge 
of  the  examination  and  surveys  of  the  sources  of  the  Mis- 
sissippi, St.  Croix,  Chippewa,  and  Wisconsin  nvers,  with 
the  view  to  ascertaining  the  practicability  and  cost  of 
creating  and  maintaining;  reservoirs,  etc.  To  exercise 
supervision  over  construction  of  bridges  across  Red  River 
of  the  North  at  Alpha,  De  Mers,  and  Minnesota  avenues, 
Grand  Forks,  N.  Dak.  Member  of  Board  of  Engineer 
Officers  on  improvement  of  Coos  Bay,  Oregon. 

In  charge  of  the  defensive  works  at  Forts  Morgan  and 
Gaines,  Ala.,  and  fort  on  Ship  Island,  Miss.  In  charge  of 
the  i  roproveroent  of  the  harbor  at  Mobile,  Ala.  In  charge 
of  the  improvement  of  the  rivers  Warrior  and  Black  War- 
rior, Ala.,  Pascagoula,  Pearl,  and  Noxubee,  Miss.,  Tom- 
bigbee,  Ala.  ard  Miss.,  the  roadstead  leading  into  Back 
Bay  of  Biloxi  in  Mississippi  Sound,  and  channel  of  Biloxi 
Bay,  Miss.  In  charge  of  survey  of  Tomblffbee  River  from 
Vienna,  Ala.,  to  Walker's  Bridge,  Miss.  In  charge  of  ex- 
amination of  Sii»Bey  River,  Ala.  To  exercise  supervision 
over  the  construction  of  bridge  aocow  TomVlgu^  ^^<^1 

»t  Waved/;  Miss, 
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OUT1K8. 
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MAJORS. 

(coDtinaed.) 


Charles  J.  Allen 


CharioB  W.  Raymond 


L.  Cooper  Orerman 


Alexander  M*  Miller. 


In  charge  of  the  improvement  of  the  Chippewa  River,  and 
protection  of  Yellow  B<ink8on  the  same;  of  the  Minne- 
sota and  St.  Croix  ri  vers,  and  the  Red  River  of  the  North ; 
and  of  the  Mississippi  River  above  the  Falls  of  St.  An- 
thony. In  charce  of  the  improvement  of  the  Yellowstone 
River,  Mont,  ana  N.  Dak.  In  charge  of  construction  aod 
improvement  of  roads  and  bridges  in  Yellowstone  Na- 
tional Park.  In  charge  of  the  construction  of  reservoirs 
at  headwaters  of  the  Mississippi  River  and  its  tributaries. 
In  charge  of  ganging  the  waters  of  the  Mississippi  River 
and  its  tributaries  at  or  near  St.  Paul,  Minn.  In  charge 
of  the  examination  and  surveys  of  the  sources  of  the  Mis- 
sissippi, St.  Croix,  Chippewa,  and  Wisconsin  rivers,  with 
the  view  to  ascertaining  the  practicability  and  cost  of 
creating  and  maintaining  reservoirs,  etc.  To  exercise  su- 
X>ervision  over  construction  of  bridges  across  Red  River 
of  the  North  at  Alpha,  De  Mers,  and  Minnesota  avenues, 
Grand  Forks,  N.  Dak.  In  charge  of  the  imiirovement  of 
the  entrance  to  Galveston  Harbor  and  of  the  harbor  at 
Brazos  Santiago,  Tex.  lu  charge  of  the  improvement  of 
ship-channel  in  Galveston  Bay,  Aransas  Pass  and  Bay  up 
to  Rookport  and  Corpus  Christi,  Buffalo  Bayou,  and  Trin- 
ity River,  Tex.  Member  of  Boards  of  Engineer  Officers  to 
establish  the  harbor  lines  in  Marquett«  Harbor ;  on  bridjge 
across  and  on  tunuolinc  tbo  Detroit  River  at  Detroit, 
Mich.;  on  the  proposed  bridge  across  the  Ohio  River  be- 
tween Jefferson  vi lie,  Ind.,  and  Louisville,  Ky.;  to  consider 
and  report  upon  Senate  bills  Nos.  ;{901  and  ;)9d0,  and  upon 
the  terms  of  H.  R.  10437,  Fifty-first  Congress,  first  session. 
(Bridge  proposed  to  be  built  over  Mis^iissippi  River  at 
New  Orleans,  La.) 

Detached ;  Engineer  ConiiuiMsiouer  of  the  District  of  Co- 
lumbia, lu  charge  of  the  defensix  e  works  at  Fort  Miffin, 
Pa.;  Fort  Delaware,  and  fort  opposite  Furt  Delaware, 
Del.;  at  Finn*s  Point,  and  site  for  defenses  at  Red  Bank, 
N.  J.  In  charge  of  the  improvement  of  the  harbors  at 
Philadelphia  and  Delaware  Breakwater;  ice-harbors  at 
Marcus  Hook,  Pa.,  and  the  head  of  Delaware  Bay ;  of  the 
Schuylkill  River,  Pa.;  Delaware  River,  from  Trenton  to 
its  month ;  and  Mantua  Creek,  N.  J.;  ami  of  the  construc- 
tion of  pier  near  Lewes,  Del.  In  charge  of  removal  of 
wrecksof  three  coal-barges,  and  of  bark  II  Salvatore;  and 
of  wreck  of  canal-schooner  Gen,.  W,  7.  Sherman  from  Dela- 
ware Bay ;  and  of  wreck  of  steamer  Mediat4)r  at  Barne- 
gat,  N.  J.  Member  of  Board  of  Engineer  Officers  to  es- 
tablish the  harbor  lines  of  the  port  of  Philadelphia. 
Engineer  Fourth  Light-house  District,  temporarily. 

In  charge  of  the  improvement  of  harbors  at  Monroe,  Mich.; 
Toledo,  Port  Clinton,  Sandusky,  Vermillion,  Huron, 
Cleveland,  Fairport,  Ashtabula,  and  month  of  Black 
River,  Ohio.  In  charge  of  improvement  of  Sandusky 
River,  Ohio.  In  charge  water-level  observations  on  Lake 
Erie.  In  charge  of  removal  of  wreck  of  schooner  Jay 
from  Ashtabula  Harbor,  Ohio.  Engineer  tenth  light- 
house district. 

In  charge  of  the  improvement  of  the  rivers  Mississippi  and 
Missouri— removal  of  snaps,  etc.;  Mississippi  River  be- 
tween the  mouths  of  the  Illinois  and  Ohio  rivers; 
Osage  and  Gasconade  rivers,  Mo.    In  charge  of  survey  of 

OiMige  River;  wjth  ^  rietf  to  ooQotructiog  IocIm  ftod  di^iOBi 
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Dums. 


MAJORS. 

(oon  tinned.) 


Milton  B.  Adams 


Wm.  R.  Livermore. 


Willi  am  H.  Hener .  ^^ 


Mo.  To  ezeicise  sapervision  over  the  construction  of 
bridge  across  the  Mississippi  River  at  St.  Louis,  Mo. 
Member  of  Boards  of  Engineer  Officers  to  establish  the 
harbor  lines  in  Qnincy  Bay,  111.,  and  on  bridge  across  the 
Mississippi  River  at  La  Crosse,  Wis. 

In  charge  of  the'defensive  works  at  Fort  Montgomery,  N. 
Y.  In  charge  of  the  improvement  of  the  harbors  at  Og- 
densburgh,  on  the  river  '8t.  Lawrence,  Plattsborgh,  and 
Burlington ;  of  the  channel  between  the  islands  of  North 
Hero  and  South  Hero,  and  construction  of  breakwaters  at 
Rouse's  Point  and  Gordon's  Landing  on  Lake  Champlain. 
In  charge  of  the  improvement  of  Ticonderoga  and  Grass 
rivers,  and  of  narrows  at  Lake  Champlain,  N.  Y.,  and 
Otter  Creek  ,yt.  lu  charge  of  survey  of  Salmon  River, 
and  of  shoals  between  the  Sister  Islands  and  the  ci'oss- 
over  light  in  St.  Lawrence,  N.  Y.  In  charge  of  removal 
of  wreck  of  schooner  Vickery  in  St.  Lawrence  River,  N. 
Y.  To  supervise  the  construction  of  bridge  across  Lake 
Champlain  at  Grand  Isle,  Yt.  In  temporary  charge  of  the 
defensive  works  at  Forts  Porter,  Niagara,  and  Ontario,  N. 
Y.;  of  the  improvement  of  the  harbors  at  Charlotte, 
Great  Sod  us,  Little  Sodus,  Oswego,  and  Sacket's  Harbor, 
N.  Y.;  and  of  water-level  observations  on  Lake  Ontario. 

In  charge  of  the  defensive  works  of  forts  at  Clark's  Point, 
Mass.,  Dutch  Island,  and  Fort  Adams,U.  I.  In  charge  of  the 
improvement  of  the  harbors  of  Nantucket,  Wood's  Holl, 
Wareham,  Hyannis,  New  Bedford,  and  Vineyard  Haven, 
Mass.,  Newport  and  Block  Island,  R.  I.,  and  Stonington, 
Conn.  In  cnarge  of  the  improveiAent  of  the  rivers  Taun- 
ton, Mass.,  Pawtuckec,  Providence,  Warren,  and  Paw- 
catuck,  and  Narragansett  Bay,  R.  I.,  and  removal  of  Green 
Jacket  Shoal,  Providence  River,  R.  I.  In  charge  of  con- 
struction of  drnw  protection  at  the  bridge  across  Taunton 
River,  Somerset,  Mass.*  In  charge  of  survey  of  Martha's 
Vineyard,  inner  and  outer  harbor  at  Edgartown,  Mass. ; 
cove  near  southeast  extremity  of  Coaster's  Harbor  Island, 
and  waterway  between  said  island  and  Rhode  Island ; 
coast  near  life-saving  station.  East  Point  Jnditb,  with 
a  view  to  constructing  a  breakwater ;  and  Narragansett 
Bay  at  the  mouth  of  Narrow  River,  R.  I.  In  charge  of 
removal  of  wreck  of  schooner  Sarah  L.  Simmons  in  Vine- 
yard Haven  Sound ;  of  wreck  of  schooner  Ellen  Rin  Lit- 
tle Harbor,  Wood's  Holl;  of  wreck  of  schooner  Quilp  at 
mouth  of  channel  leading  to  Cuttybunk  Pond ;  and  of 
wreck  of  schooner  Benjamin  Gartside  in  Vineyard  Sound, 
Mass.  Member  of  Board  of  Engineer  Officers  to  consider 
the  matter  of  the  harborlines  ofthe  port  of  Boston.  Mem- 
ber of  advisory  council  to  the  Rhode  Island  State  board  of 
harbor  commissioners. 

In  charge  of  the  improvement  of  Humboldt  Harbor  and 
Bay,  Cal.  In  charge  of  the  improvement  of  the  Sacra- 
mento, Feather,  San  Joaquin,  and  Mokelumne  rivers, 
and  Petaluma  Creek,  Cal.  Member  of  Boards  of  En- 
gineer Officers  to  establish  the  harbor  lines  of  San  Fran- 
cisco and  San  Diego  harbors  and  adjacent  waters ;  and  to 
examine  and  investigate  the  mining  d6bris  question  in  the 
S1»te  of  California;  etc,  Engineer  I9tb  Light-])oaoe  Di«- 
trieti 
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RANK  AND  NAME. 


MAJORS* 

(contioued.) 

William  S.  Stanton  ... 
Thomatf  H.  Handbnry. 


James  G.  Post. ». 


James  F.  Gregory 
Henry  M.  Adams. 


Clias.  E.  L.  B.  Davie 


James  B.  Qninn 


DtJTIBS. 


Detache<l ;  Engineer  Ist  and  2d  Light-honse  districts. 

In  charge  of  the  defensive  works  at  Forts  Stevens,  Oreg.,  and 
Can  by,  Wasb .  In  charge  of  the  improvement  of  the  canal 
at  the  Cascades,  Oregon,  month  of  the  Colnmbia  River, 
the  Upper  and  Lower  CQlombia  and  Snake  Hivers,  Oregon, 
and  Wash.,  Willamette  River  above  Portland,  and  Lower 
Willamette  River  below  Portland,  Oregon,  and  of  the 
rivers  Cowlitz,  Chehalis,  Skagit,  Stielaqnamish,  Nootsack, 
Snohomish,  and  Snoqnalmie,  Wash.     In  charge  of  water- 

fauces  on  the  Columbia  River  from  Astoria  to  the  bar. 
u  cnarge  of  examination  and  survey  of  the  Columbia 
River,  Oregon.  In  charge  of  survey  of  Upper  Columbia 
River  between  Wallula  and  British  Line.  In  charge  of  re- 
moval of  wreck  of  the  Sylvia  de  Orasse  from  the  channel  of 
the  Columbia  River  opposite  Upper  Astoria,  Oregon.  Did- 
bursipg  officer  of  Board  of  Engineer  Officers  on  obstruc- 
tions to  navigation  in  the  Columbia  River  at  The  Dalles 
and  Celilo  Falls,  and  atThree  and  Ten  Mile  Rapids.  Mem- 
ber of  Board  of  Engineer  Officers  to  examine  and  investi- 
gate the  mining  debris  question  in  the  State  of  California, 
etc.;  and  on  improvement  of  Coos  Bay,  Oregon;  and  to 
consider  and  report  on  the  subject  of  the  harbor  lines  at 
Astoria  harbor,  Oregon.  Engineer  13th  Light-honso  dis- 
trict. 

Detached :  Military  ^ttach6  to  the  United  States  legation 
at  London.  Member  of  Board  of  Engineer  Officers  on  ob- 
structions to  navigation  in  the  Co]umbia  River  at  The 
Dalles  and  Celilo  Falls,  and  at  Three  and  Ten  Mile  Rap- 
ids. Representative  of  the  Corps  of  Engineers  to  the  Con- 
gross  of  Engineers  in  Paris,  France. 

Detached ;  Engineer  Secretary  of  the  Light-honse  Board.. 

In  charge  of  tfio  3d  Division,  Office  of  the  Chief  of  Engi- 
neers. Member  of  Boards  of  Engineer  Officers  on  bridge 
across  and  in  tunneling  the  Detroit  River  at  Detroit, 
Mich, ;  to  consider  the  subject  of  laying  the  new  48-inch 
main  on  the  Canal  Road,  Washington,  D.  C. ;  to  examine 
and  report  what  changes  and  additions  are  required  in  the 
Mnscle  Shoals  Canal  system ;  and  to  establish  the  harbor 
lines  of  Fernandina  Harbor,  Fla. 

In  charge  of  the  improvement  of  the  harbors  at  Manistiqne 
and  Cedar  River,  Mich.,  Menomunee,  Oconto,  Pensaukee, 
Green  Bay,  Abnepee,  Kewaunee,  Two  Rivers,  Manitowoc, 
Sheboygan,  Port  Washington,  Milwaukee,  Racine,  and 
Kenosha,  Wis.,  and  Waukegan,  HI.  In  charge  of  harbors 
of  refuge  at  Milwaukee  Bay,  Wis.,  and  at  entrance  to 
Sturgeon  Bay  Canal,  Lake  Michigan,  Mich.  Inchurgeof 
the  improvement  of  the  rivers  I*x>x  and  Wisconsin,  Wis. 
In  charge  of  survey  of  harbor  at  mouth  of  Fond  du  Lao 
River,  in  Lake  Winnebago,  and  of  Menomonee  Harbor 
from  the  waters  of  Green  Bay  to  N.  Ludington  &,  Compa- 
ny's Mill,  Wis.  In  charge  of  water-level  observations  ou 
Lake  Michigan.  To  supervise  the  construction  of  bridge 
across  Menominee  River  between  Menomonee,  Mich.,  and 
Marinette,  Wis.  Member  of  Boards  of  Engineer  Officers 
to  establish  the  harbor  lines  in  Marquette  Harbor,  and  to 
consider  certain  matters  in  connection  with  proposed  har- 
bor lines  at  Marquette,  Mich. 

In  charge  of  the  improvement  of  the  harbors  of  Dnlutfa, 
Grand  Marais,  A^ate  Bay,  Minn.,  Superior  Bay  on  Lake 
Superior,  St.  Louis  Bay,  and  Ashland,  Wis.,  Ontonagon, 


RANK   AND   DUTIES   OF   OFFICERS. 


369 


Statement  shotoing  rank  and  duties  of  officers  of  Corps  of  Engineers — Cont'd. 


KANK  AMD  NAMK. 


DUTIES. 


MAJORS. 

(contiiined.) 


Daniel  W.  Loek  wood . . 


EmMt  H.  Roffaer .  .N. . 


CAPTAIMS. 


John  C.  Mallery . 
CliDton  B.  Sean 


BUG  90 — ^24 


Eagle  Harbor,  and  Marquette,  Mich.,  and  the  harbor  of 
refuge  at  Grand  Marias,  Mich.  In  charge  of  survey  at  Da- 
lath,  Minn.,  and  at  Minnesota  Point,  at  Superior,  at  the 
west  end  of  Lake  Superior.  In  charge  of  water-leyel  ob- 
servations on  Lako  Superior.  In  charge  of  the  establish- 
ment and  maintenance  uf  harbor  lines  in  Portage  Lake, 
Mich.  To  exorciso  supervision  over  construction  of  bridge 
across  the  St.  Louis  River  between  the  States  of  Min- 
nesota and  Wisconsin.  Member  of  Boardsof  Engineer  Of- 
ficers to  establish  tbo  hsirbor  lines  in  Marquette  Harbor; 
and  to  consider  certain  matters  in  connection  with  pro- 
posed liarl>or  lines  at  Man|nelte,  Mich. 
In  charge  of  the  impmvemeut  of  Little  Kanawha,  Qnyan- 
dotte,  and  Buckbannon  rivers,  W.  Ya.,  Big  Sandy  River, 
W.  Va.  and  Ky. ;  of  the  Kentucky,  Tradewater,  Qreen, 
and  Barren  rivers;  and  of  Licking  River  from  Farmers  to 
West  Liberty,  Ky.  Tu  exercise  supervision  over  the  con- 
struction of  the  proposed  road  of  the  Carrollton  or  Lock  No. 
l,Tumpike  Company,  through  the  land  of  the  United  States 
at  Lock  No.  I,  Kentucky  River;  of  bridges  across  the  Ken- 
tucky River  at  or  near  Tyrone,and  near  the  mouth  of  Tate's 
Creek;  and  aon)Ss  the  North  Fork  of  Kentucky  River 
above  Beattyville,  Ky.  In  temporary  charge  of  the  im- 
provement of  the  Ohio  River,  Monongahela  River,  W.  Va., 
Allegheny  River,  Pa.,  aud  of  the  Muskingum  River,  Ohio; 
of  the  construction  ctf  harbor  of  refuge  at  mouth  of  the 
Muskingum  River,  and  of  a  dam  at  HerHs  Island.  Pa. ; 
and  of  removal  of  wn^cks  of  a  barge  and  of  a  coal-boat 

.  in  the  Ohio  River  at  Dogham  Bar  and  near  Procterville, 
Ohio,  respectively.  To  exercise  supervision,  temporarily, 
over  the  construction  of  bridges  across  Ohio  Kiver  at 
Cairo;  l>etween  Cincinnati  and  Newport ;  between  Wheel- 
ing, W.  Va.,  and  Martin's  Ferry,  Ohio :  near  the  month  of 
Cork's  Run,  in  Allegheny  County,  Pa.,  and  over  Mus- 
kingum River,  at  Stockport;  atZanesville;  andabovethe 
mouth  of  Brush  Creek,  Ohio.  Member  of  Boards  of  Engi' 
neer  Officers  to  consider  and  report  upon  bridge  across  the 
Ohio  River  at  Wheeling ;  to  examine  and  report  upon  the 
plans  for  bridge  across  the  Ohio  River  at  Ceredo ;  and  to 
examine  and  report  upon  plans  for  a  bridge  proposed  to 
be  built  across  Great  Kanawha  River  at  Charleston, 
W.  Va. 

In  charge  of  the  improvement  of  the  Mississippi  River  be- 
tween Des  Moines  Rapids  and  the  mouth  of  the  Illinois 
River.  Member  of  Board  of  Engineer  Officers  to  estab- 
lish the  harbor  lines  in  Quincy  Bay,  111. 


Detached;  Engineer  fifth  and  sixth  Light-hoase  districts. 

In  charge  of  the  First  and  Second  Divisions,  Office  of  the 
Chief  of  Engineers.  Designated,  in  connection  with  the 
Migor-Gteneral  commanding  the  Army,  to  confer  with 
the  officer  named  by  the  Secretary  of  the  Navy  for  the 
purpose  of  preparing  a  provisional  programme  of  manea- 
vers  for  the  joint  naval  and  military  operations  next 
summer.  Commanding  Company  A.  Battalion  of  Engi- 
neers. Instructor  in  submarine  mining  at  the  Engineer 
School  of  Application, 
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RANK  AND  NAICB. 


DUTIB8. 


CAPTAINS. 

(continaed.) 


Thomas  Turtle. 


Edward  Magaire. 


Frederick  A.  Mabau..., 


Charles  F.Powell. 


Frederick  A.  Hinman. 


John  G.D.  Knight. 


Richard  L.  Hoxie  .. 


William  fj.  Marshall 


In  charge  of  the  Fourth  and  Fifth  Pivisions,  OfiBce  of  the 
Chief  of  Engineers.  In  temporary  charge  of  the  defensive 
works  at  ^rts  Carroll  and  McHenry,  Baltimore,  Md.; 
the  improvement  of  the  harbor  at  Baltimore,  Md. ;  the 
improvement  of  James  River,  Va.,  and  New  River,  Va. 
and  W.  Va.,  and  Gauley,  Great  Kanawha,  and  Elk-riv- 
ers, W.  Va.  Member  of  Board  of  Officers  on  revision 
of  blank  forms,  etc.,  now  in  use  in  the  Army,  and  for  prep- 
aration of  the  ''Book  of  Forms"  for  issue.  Member  of 
the  United  States  Board  on  geographic  names.  Member 
of  Board  of  Engineer  Officers  to  consider  and  report  upon 
the  plans  for  a  oridge  across  the  Ohio  River  at  Wheeling, 
W.  Va. 

Detached;  Engineer  fourth  light-house  district.  In  chaise 
of  the  Louisville  and  Portland  CanaL  In  charge  of  the 
improvement  of  the  Falls  of  the  Ohio  River,  the  Indiana 
Chute  Fall,  Ohio  River,  Wabash  Rivor^  Ind.  and  111.,  and 
White  River,  Ind.  To  exercise  sujpervision  over  the  con- 
struction of  bridee  across  the  Ohio  River  at  Louisville. 
Ky.  Member  of  Boanl  of  Engineer  Officers  to  examine  ano 
report  upon  plans  for  a  bridge  proposed  to  be  built  across 
Great  Kanawha  River  at  Charleston,  W.  Va. 

In  charge  of  the  improvement  of  the  harbors  at  Erie,  Pa., 
and  Buffalo,  Wilson,  Olcott,  Oak  Orchard,  and  Dunkirk, 
N.  Y.  In  charge  of  improvement  of  Tonawauda  Harbor 
and  Niagara  River,  N.  Y.  In  charge  of  survey  of  the 
peninsula  and  harbor  at  Erie,  Pa.  In  charge  of  the  pres- 
ervation and  protection  of  the  i>eninsnla  of  Presqne  Isle, 
Erie  Harbor,  Pa.  Detached;  Engineer  fourth  light- 
house district. 

Secretary  and  disbursing  officer  of  the  Mississippi  River 
Commission  created  by  act  of  Congress  approved  June  28, 
1879.  Secretary  and  assistant  to  the  construction  com- 
mittee of  the  Mississippi  River  Commission,  and  disburs- 
ing officer  for  works  carried  on  by  the  Commission. 

Tound  incapacitated  for  active  service  by  an  Army  Retiring 
Board  ana  grant-ed  indefinite  leave  of  absence  on  account 
of  disability. 

Detached ;  instructor  of  engineering  at  the  United  States 
Infantry  and  Cavalry  School.  Member  of  Boaids  of 
Officers  to  examine  the  three  brick  cottages  built  at  Fort 
Leavenworth,  Kans.,  to  determine  wl^ether  the  terms  of 
the  contract  for  their  construction  have  been  complied 
with ;  to  test  a  wagon  fabricated  by  A.  Melzer  &.  Co.,  and 
designed  for  transportation  and  temporary  defensive  pur- 
poses; and  to  make  a  preliminary  examination  into  the 
qualifications  of  Corporal  Henry  F.  Hunt.,  Company  I, 
Fourteenth  Infantry,  a  candidate  for  promotion  to  the 
grade  of  second  lieutenant.  U.  S.  Army.  In  charge  of  the 
first  and  second  divisions.  Office  of  the  Chief  of  Engineers. 

Commanding  Company  B,  Battalion  of  Engineers.  In- 
structor in  military  engineering  at  the  Engineer  School 
of  Apnlication.  Instructor  in  astronomy  at  the  Engineer 
School  of  Application.  Member  of  General  Court-Martial 
convened  at  Willctn  Point  on  May  27, 1889. 

In  charge  of  the  improvement  of  the  harbors  at  Chioago 
and  Calumet,  111.  In  charge  of  the  improvement  of  the 
Illinois  and  Caluraet  rivers.  In  charge  of  surveys,  plans, 
and  estimates  for  water-way  between  Lake  Michigan  and 
the  Mississippi  Riyer.    In  charge  of  the  location,  plans, 
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BANK  AND  ICAHB. 


GiJ>TAIN8. 

(ooniiinied.) 


Joseph  H.  Willard 


Philip  M.  Price 


Carl  P.  Palfrey 


WilliMnH.  Bixby. 


DUTUCB. 


/ 


and  estimates  of  the  Illinois  and  Mississippi  Canal.  Mem- 
ber of  Boards  of  Engineer  Officers  to  consider  and  re^Kirt 
upon  bridge  across  the  Missouri  River  at  Clinton,  Iowa ; 
and  to  consider  certain  matters  in  connection  with  pro- 
posed barbor  lines  at  Marquette,  Mich.  Engineer  officer, 
Diyision  of  the  Missouri. 

In  charge  of  the  improvement  of  Teusas  River  and  Bayou 
Macon,  La..  Ouachita  and  Black  River  and  Bayou  Bar- 
tholomew in  La.  and  Ark.,  Little  River,  Boduf  River, 
bayous  D'Arbonne,  Rondeway,  and  Vidal,  La.;  Cypress 
Bayon,  La  and  Tex. ;  Red  River,  La.  ami  Ark.,  Ouachita 
River,  above  Camden,  Ark.;  North  Fork  and  main  river 
of  the  Forke<1  Deer  Rivor,  and  South  Forked  Deer  River, 
and  the  Big  Hatchie  River,  Tenn.;  of  the  Hirers  Big  Sun- 
flower, Yazoo,  Big  Black,  and  TalUhatchle,  and  Tchula 
Lake,  and  Steele's  Bayou,  Miss.  In  charge  of  the  wator- 
gangeson  the  Lower  Mississippi  River  and  its  principal 
tributaries.  To  supervise  the  construction  of  the  bridge 
across  Yazoo  River,  near  Greenwood,  Miss.;  and  of  bridge 
across  the  Tensas  River  at  Clayton's  Plantation.  La.;  and 
to  supervise  changes  and  alterations  in  the  bridge  across 
Bi|(  Black  River  at  Allen's  Station,  Miss. 

In  charge  of  the  defensive  works  at  Forts  McRee,  Pickens, 
and  Barrancas,  Fla.  In  charge  of  the  improvement  of 
Pensacola  Harbor,  Fla.  In  charge  of  the  improvement 
of  the  rivers  Coosa  and  Chattahoochee,  Oa.  and  Ala., 
Flint,  Ga.,  Choctaw batchee,  Escambia,  and  Conecuh,  Fla. 
and  Ala.,  Alabama,  Cahawba,  and  Tallapoosa,  Ala.| 
Apalachicola  River  and  Bay,  and  La  Grange  Bayou,  Fla. 
In  charge  of  survey  of  the  Coosa  River  for  location  of 
channel  from  the  rapids  at  Wetnmpka  to  connect  with  the 
improvements  above  the  Ten  Islands,  Ala.  To  supervise 
the  construction  of  bridge  across  the  Chattahoochee  Ri  ver 
near  Gordon ;  of  bridse  across  the  Alabama  River  near 
Montgomery,  Ala.;  and  of  bridge  across  the  Flint  River 
at  Bainbridge,  6a. 

In  charge  of  the  defensive  works  at  Forts  Porter,  Niagara, 
and  Ontario,  N.  Y.  In  charge  of  the  improvement  of  the 
harbors  at  Charlotte,  Great  Sodns,  Little  Sodus,  Oswego, 
and  Sachet's  Harbor,  N.  Y.  In  charge  of  revision  of  sur- 
veys and  estimates  for  water-way  around  Niagara  Falls, 
N.  Y.  In  charge  of  preliminary  examination  of  Black 
River  from  Brownville  to  Lake  Ontario,  N.  Y.  In  charge 
of  water-level  observations  on  Lake  Ontario.  On  sick 
leave  of  absence. 

In  charge  of  the  defensive  works  at  Forts  Macon  and  Cas- 
well, N.C.  In  charge  of  the  improvement  of  Beaufort 
Harbor,  N.  C,  and  Georgetown  Harbor,  S.  C.  In  charge 
of  the  improvement  of  Cap*)  Fear  River  above  and  below 
Wilmington,  Roanoke,  Neuse,  Pamlico,  Tar,  Yadkin, 
Black.  Trent,  and  New  rivers,  andContentniaCrei'k,  and 
inlana  water-way  f^om  New  Berne  to  Beaufort,  and  inland 
water-way  between  Beaufort  Harbor  and  New  River,  N. 
C,  and  winvaw  Bay,  8.  C.  In  charge  of  survey  of  Shal- 
lotte  River,  x^.  C.  In  charge  of  preliminary  examination 
of  Trent  River  to  upper  Quaker  Bridge ;  Fishing  Creek ; 
North  East  River  (Cape  Fear),  N.  C. ;  and  Roanoke  River 
between  Clarksville  and  Eaton  Falls,  Ya.  To  exercise 
supervision  over  the  construotion  of  bridge  actooa  X\i^ 
Cape  Fear  River  at  Fayetteville,  N.  C.  Membet  ol^at^a 
of  Engineer  OScera  on  farther  improvemout  oi  l^<b  \iiix* 
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DUTUE8. 
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Henry  8.  Taber 


Eric  Bergland 


William  T.  Roaaell 


ThoniaB  W.  Symons 


Smith  S.  Leach 


DanC.  Kingman. 


bor  of  Key  West,  Fla. ;  and  to  consider  and  report  upon 
complaints  about  the  bridge  of  the  New  Bridge  Company 
over  the  Ashley  River  near  CbArleston,  6.  C. 

In  charge  of  the  improvement  of  the  Arkansas  River — re- 
moval of  snagSy  etc. ;  Arkansas  River  at  Pine  Blnff.  and 
of  rivers  White,  St.  Francis,  Red  above  Fulton,  Little 
Red  and  Petit  Jean,  Ark.,  Black,  Mo.  and  Ark. ;  Cache 
River,  Ark. ;  Little  River  and  St.  Francis  River,  Mo. ; 
and  of  removal  of  rock  shoals  in  Fourohe  River,  Ark.  In 
charge  of  examination  of  Red  River  at  railroad  bridge, 
Fulton,  Ark.  To  supervise  the  construction  of  bridge 
across  the  Poteau  River  in  the  Choctaw  Nation,  near  Fort 
Smith ;  and  of  bridges  across  the  Arkansas  River  in  the 
Indian  Territory,  and  at  Cummings  Landing^  Ark. 

Commanding  Company  C,  Battalion  of  Engineers.  In- 
structor in  civil  engineering  at  the  Engineer  School  of 
Appi  ication .  Member  of  General  Court-Martial  convened 
at  Willets  Point  on  November  8,  1889. 

In  charge  of  third  district  of  the  Mississippi  River,  from 
mouth  of  White  River  to  Warren  ton,  for  the  purpose  of 
improvement  and  the  construction  and  repair  of  levees,  to 
include  the  improvement  of  the  harbor  at  Yicksbnrg, 
Miss.  Member  of  Board  of  Engineer  Officers  on  building 
and  repair  of  levees  on  the  Mississippi  River.  Detached  ; 
Assistant  to  the  Engineer  Commissioner  of  the  District 
of  Columbia. 

Detached;  Assistant  to  the  Engineer  Commissioner  of  Ihe 
District  of  Colnmbia.  In  charge  of  the  improvement  of 
Tillamook  Bay  and  Bar,  harbor  at  Yaquina  Bay,  entrance 
to  harbor  at  Coos  Bay.  and  of  Umpqua  and  Cot^uille 
rivers,  Oregon ;  the  Upper  Columbia  and  Snake  nvers, 
Oregon  and  Wash.,  ana  of  the  rivers  Chehalis,  Skagit, 
Stielaquamisb,  Nootsack,  Snohomish,  and  Snoqualmie, 
Wash.  In  charge  of  survey  of  Umpqua  River,  between 
Scottsburgh  and  its  mouth,  Oregon.  Member  of  Board  of 
Engineer  Officers  to  consider  and  report  on  the  subject  of 
the  harbor  lines  at  Astoria  Harbor,  Oregon. 

In  charge  of  First  District  of  the  Mississippi  River  from 
Cairo  to  foot  of  Island  No.  40,  and  of  Second  District  from 
foot  of  Island  No.  40  to  mouth  of  White  River,  for  the 
purpose  of  improvement  and  the  construction  and  repair 
of  levees.  To  exercise  supervision  over  construction  of 
bridge  across  the  Mississippi  River  at  Memphis,  Tenn. 
Member  of  Board  of  Engineer  OfBcers  on  building  and  re- 
pair of  levees  on  the  Mississippi  River.  On  duty  under 
the  immediate  orders  of  Lieutenant-Colonel  Mani^eld. 

In  charge  of  Fourth  District  of  the  Mississippi  River,  from 
Warrenton  to  Head  of  the  Passes,  for  the  purpose  of  im- 
provement and  the  construction  and  repair  of  levees,  to 
include  levees  and  specinl  work  on  the  river,  the  im- 
provement of  the  harbor  at  New  Orleans,  the  Mississippi 
Kiver  at  Natchez  and  Vidalia,  the  mouth  of  Red  River, 
at  the  mouth  of  Bayou  Plaquemine,  and  the  rectification 
of  the  Red  and  Atchafalaya  rivers  at  the  month  of  Red 
River.  Member  of  Boards  of  Engineer  Officers  on  build- 
ing and  repair  of  levees  on  the  Mississippi  River ;  and  to 
consider  and  report  upon  Senate  bills  Nos.  3901  and  3980, 
and  upon  the  terms  of  H.  R.  10437,  Fifty-first  Congress, 
first  session  (bridge  proposed  to  be  built  over  Mittiasippi 
River  at  New  Orleans,  La). 
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KAMX  JkJKD  RAIEB. 


Duma* 


CAPTAINS. 

(oontmued.) 


Engine  Griffin. 
WUUudYonng. 


WilliJMn  M .  BUck 


WftherL.  Fiak 


Solomon  W.  Roomier. 


Oeorgo  McO.  Derby  .. .. 


On  loftTo  of  absence.  Resignfttion  aooepted  by  the  Presi- 
dent to  take  effect  October  5,  1H89. 

In  eharge  of  the  iniprovement  of  Tillamook  Bay  and  Bar, 
harbor  at  Yaqoina  Bay,  entrance  to  harbor  at  Coos  Bay, 
and  of  Umpqiia  and  Coqnille  riyers,  Oregon.  In  charge 
of  survey  of  Siuslaw  River  and  Bar,  Nehalem  Bay  and 
Bar,  Young's  River  and  its  tributaries,  Klasknine  River, 
and  Umpqua  River,  between  Scottsbnrgh  and  its  month, 
Oregon.  In  charge  of  thinl  district  of  the  Mississippi 
River,  from  month  of  White  River  to  Warrentoo,  for  the 
pnrpc«e  of  improvement  and  the  construction  and  repair 
of  levees,  to  include  the  improvement  of  the  harbor  at 
Yicksbnrg,  Miss.  Member  or  Board  of  Engineer  Offlcero 
on  building  and  repair  of  levees  on  the  Mississippi  River. 
On  leave  of  absence. 

In  chai^  of  the  defensive  works  at  Forts  Marion  and  Tay- 
lor, Fla.  In  charge  of  the  improvement  of  the  harbors  at 
Key  West,  including  entrance  thereto,  Tampa  Bay,  Cedar 
Keys,  and  St.  An  ens  tine,  Fla.  In  charge  of  the  improve- 
ment of  the  St.  John*s  River,  Volnsia  Bar,  Galoosahatchee, 
Manatee,  Withlacooche,  Snwanee,  and  Pease  rivers,  Fla. 
In  charge  of  snrvey  of  Sarasota  Bay,  Fla.  lu  charge  of 
removalof  wrecks  of  Transporty  Maple  Leafy  and  German 
brig  from  St.  John's  River  between  its  month  and  Lake 
Qeorge.  Member  of  Board  of  Engineer  Officers  toestablish 
the  harbor  lines  in  St.  Augustine  Harbor,  Fla. 

In  charge  of  the  defensive  works  at  Forts  Jackson,  St.  Phil- 
lip, Livingston,  Pike,  and  Macomb,  Tower  Dnpr^,  Bat- 
tery Bien venue,  and  Tower  at  Proctorsville,  La.  lu 
charge  of  the  improvement  of  the  Amite,  Tiokfaw, 
Tchefuncte,  Bogue  Falia,  and  Calcasieu  rivers,  bayons 
Terrebonne,  and  Conrtableau,  and  Calcasieu  Pass,  Lu., 
Sabine  Pass,  Blue  Buck  Bar,  andNeches  River,  Tex.,  and 
Sabine  River,  La.  and  Tex.,  Bayou  Plaqoemine,  for  secur- 
ing a  navigable  channel  up  to  Plaqnemine  Dike,  and  of 
Bayon  La  Fonrche,  La.  To  report  upon  the  depth  and 
width  of  a  channel  secured  and  maintained  by  Jetties  at 
the  month  of  the  Mississippi  River.  Engineer  seventh  and 
eighth  light-honse  districts. 

Commanding  Company  A,  Battalion  of  Engineers.  In- 
struptor  in  Submarine  Mining  at  the  Engineer  School  of 
Application.  Member  of  General  Conrt-Martial  convened 
at  Willets  Point  on  November  8,  1889.  In  charge  of  first 
district  of  the  Mississippi  River  from  Cairo  to  foot  of  Is- 
land No.  40,  and  of  second  district  from  foot  of  Island  No. 
40  to  mouth  of  White  River,  for  the  purpose  of  improve- 
ment and  the  construction  and  repair  of  levees.  To  ex- 
ercise supervision  over  construe tlon  of  bridge  across  the 
Mississippi  River  at  Memphis,  Tenn.  Member  of  Board 
of  Engineer  Officers  on  building  and  repair  of  levees  on 
the  Mississippi  River. 

Detached ;  On  duty  at  the  Military  Academy  as  instructor 
in  Practical  Military  Engineering,  and  in  command  of 
Company  £,  Battalion  of  Engineers.  In  charge  of  water- 
works and  snpply  line,  officer  in  charge  of  post  school  for 
enlisted  men,  and  Acting  Signal  Officer  at  West  Point 
N.  Y.  In  charge  of  the  construction  of  a  new  gymnasium 
at  West  Point,  N.  Y.  In  charge  of  the  erection  of  a  monu- 
ment at  Washington's  Headquarters  at  NewbnT^Yi^^.X. 
In  temporary  command  of  Ordnance  Detachm^nX  2A>  l\i^ 
Military  Academy. 
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DUnXB. 
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(continued.) 


James  L.  Lnak. 


Frederio  V.  Abbott. 


Thomas  L.  Casey 


Theodore  A.  Bingham. 


Curtis  McD.  Townsend 


FIRST  LIEUTENANTS. 


Qustav  J.  Fiebeger. 


Detached ;  Assistant  to  the  Engineer  Commissioner  of  the 
District  of  Columbia. 

In  charse  of  the  defensiye  works  at  Forts Monltrie,  Sumter, 
and  Johnson,  and  Castle  Pinokney,  8.  C.  In  charge  of 
the  improvement  of  the  liarbor  at  Charleston,  S.  C.  In 
chargeof  the  improvement  of  Lumber  River,  N.  C;  Mingo 
Creek  or  River;  Clark  Creek  or  River;  of  the  Ashley, 
Edisto,  Salkiehatchie,  Little  Pee  Dee,  Great  Pee  Dee, 
Santee,  Wateree,  and  Cougaree  rivers,  and  Wappoo  Cot, 
8.  C;  and  Waccamaw  River,  N.  C.  and  S.  C.  In  chaise 
of  survey  of  Beaufort  River,  from,  a  point  three  miles 
south  of  the  town  of  Beaufort  through  to  Coosaw  River, 
with  view  to  its  improvement,  especially  at  Brickyard, 
and  of  Owendaw  and  Wando  rivers,  and  other  waters 
and  water-i'outes  connecting  Bull's  Bay  and  the  harbor  of 
Charleston,  S.  C.  In  charge  of  removal  of  wreck  of  ves- 
sel, name  unknown,  from  bar  channel  in  Charleston  Har- 
bor, 8.  C.  Member  of  Board  of  Engineer  OflScers  to  con- 
sider and  report  upon  complaints  about  the  bridge  of  the 
New  Bridge  Company  over  the  Ashley  River  near  Charles- 
ton, 8.C. 

In  charge  of  the  improvement  of  Keyport  Harbor,  N.  J. 
In  charge  of  the  improvement  of  Arthur  Kill  between 
Staten  Island  and  the  New  Jersey  shore,  N.  Y.  and  N.  J. 
In  charge  of  the  improvement  of  the  rivers  Shrewsbury, 
Rahway,  Elizabeth,  South,  Raritan,  and  Paseaic  above 
and  below  Newark,  N.  J.;  Sheepshead  and  Canarsie  bays, 
and  Snmpawanus  Inlet,  N.  T.;  and  channel  between 
Staten  Island  and  New  Jersey.  To  supervise  the  use  of  the 
United  States  dike  on  Newark  Bay  Front,  N.  J.,  by  Messrs. 
B.  M.  Sl  J.  F.  Shanley.  Member  of  Board  of  Engineer 
OfBce^  to  establish  the  harbor  lines  in  Stamford  Haibor, 
Conn.  Membet  of  Board  of  Officers  appointed  for  the 
purpose  of  testing  the  Berdan  range-finder  and  such  other 
range-finders  as  may  be  recommended  for  test  by  the  Board 
of  Ordnance  and  Fortification. 

Detached ;  secretary  and  disbursing  officer  of  the  Missouri 
River  Commission,  created  by  act  of  Congress  approved 
July  5,  mSi.  Detached ;  military  attach^  to  the  United 
States  Legation  at  Berlin. 

On  duty  under  the  immediate  orders  of  Colonel  Wilson,  in 
connection  with  the  Washington  Aquednct  and  the  water 
supply  of  the  District  of  Columbia.  On  duty  under  the 
immed iate  ord ers  of  Lieutenant-Colonel  Elliot.  In  charge 
of  third  district  of  the  Mississippi  River,  from  mouth  of 
White  River  to  Warren  ton,  for  the  purpose  of  improve- 
ment and  the  construction  and  repair  pf  levees,  to  inddde 
the  improvement  of  the  harbor  at  Vicksbnrg,  Miss.  Mem- 
ber of  Board  of  Engineer  Officers  on  building  and  repair 
of  levees  on  the  Mississippi  River. 


In  charge  of  the  improvement  of  the  harbor  at  Norfolk,  and 
the  approach  to  Norfolk  Harbor  and  the  United  States 
Navy- Yard,  Va.  In  charge  of  the  improvement  of  the 
Appomattox  and  Nansemond  rivers,  including  months  of 
Bennett  and  Chnckatnck  creeks,  Va.,  North  Landing 
River,  Va.  and  N.  C,  Currituck  Sound,  Coanjok  Bay  and 
North  River  Bar,  N.  C.    In  charge  of  removal  of  wreok 
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MAHK  AND  HAXB. 


DUT1B0. 


VIR8T  LUUlVMAim. 

(oontlDned.) 


Oberlin  IL  Carter. 


George  W.  Goethals . . 


Jobn  Millis 


John  Biddle 


Hvry  F.  Hodges. 


Jamee  O.  Warren 


EdwftTdBnrr 

Irf^ng  H.  Beaek 


of  bmrk  E.  L.  PetUDgill  in  Cheeapeake  Bay,  in  main  sbip- 
channel  to  Norfolk,  V a.  Member  of  Boards  of  Ensiueer 
Officers  to  establish  the  harbor  lines  of  Norfolk  and  Ports- 
month  harbors  and  their  adjacent  waters;  and  to  consider 
and  report  upon  the  snb^eot  of  harbor  lines  iu  James 
River  from  Richmond  to  City  Point,  Ya. 

In  charge  of  the  defensive  works  at  Forts  Oglethorpe  and 
Pulaski.  Ga..  and  Clinch,  Fla.  In  charge  of  the  improve- 
ment of  the  harbors  at  Savannah  and  Brunswick,  Qa.  hi 
charge  of  the  improvement  of  Cnmberland  Sonnd,  Ga.  and 
Fla.,  Savannah,  Altami^a,  Ocmnlgee,  woA.  Oconee  rivers, 

'  Jekyl  Creek,  and  Romerly  Marsh,  Ga.  In  charge  ot  sur- 
vey of  Savannah  River  at>ove  Augusta,  and  between  Au- 
g\asta  and  Andersonville ;  and  of  Oconee  and  Ocmnlgee 
rivers,  Ga.  To  exercise  supervision  over  the  construction 
of  bridge  across  the  Oconee  River  at  or  near  Dubliu,  Ga. 
Member  of  Boards  of  Engineer  Officers  to  establish  the 
harbor  lines  in  St.  Augustine  and  Fern andina  bar bortt,  Fla.; 
and  to  consider  and  report  upon  complaints  about  the ' 
bridge  of  tbe  New  Bridge  Company  over  tbo  Ashley  River 
near  Charleston,  S.  C.  On  duty  with  the  Georgia  miliUa 
in  camp  at  Tyf^ee  Island,  Ga. 

Detached  :  on  duty  at  the  military  academy  aa  Assistaut  Pro- 
fessor of  Civil  and  Military  Engineering.  On  duty  under 
the  immediate  orders  of  Major  Lock  wood.  On  d  uty  under 
the  immediate  orders  of  Lien  ten  ant- Colonel  Merrill.  On 
duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Barlow. 

Detached ;  on  light-house  duty  under  the  immediate  orders 
of  Major  Heap. 

Detached ;  on  duty  as  Assistant  Instructor  in  Practical  Mili- 
ary Engineering  at  the  Military  Academy,  and  with  Com- 
pany E,  Battalion  of  Engineers.  Recruiting  Officer  for 
Company  E,  Battalion  of  Engineers.  Officer  in  charge 
of  Post  School  for  soldiers'  children.  In  temporary  com- 
mand of  Company  E,  Battalion  of  Engineers.  Temporarily 
in  charge  of  water- works  and  supply  line^  Officer  in  charge 
of  Post  School  for  enlisted  men,  and  Acting  Signal  Officer 
at  West  Point,  N.  Y.;  and  in  temporarv  charge  of  the  erec- 
tion of  a  monument  at  Washington's  Headquarters  at 
Newburgh,  N.  Y.  Member  of  General  Conrt-Martial  con- 
vened at  West  Point,  N.  Y.,  December  23, 1881». 

Detached;  on  duty  at  the  Military  Academy  as  Assistant 
Professor  in  Civil  and  Military  Engineering.  On  tempo- 
rary duty  under  the  immediate  oraers  of  Colonel  Poe. 
Member  of  General  Court-Martial  convened  at  West  Point, 
N.  Y.,  July,  1889. 

Adjutant  and  Treasurer  of  the  Battalion  of  Engineers  and 
f'ost  of  Willets  Point,  and  Signal  Officer  and  Recruiting 
Officer^  Post  of  Willets  Point.  Commanding  Company  D, 
Battalion  of  Engineers.  Inspector  of  small-arms  practice. 
Battalion  of  Engineers.  In  charge  of  property  pertaining 
to  tbe  Library  of  the  Engineer  School  of  Application. 
Member  of  General  Conrt-Martial  convened  at  Willeta 
Point,  N.  Y.,  on  May  27,  1889. 

On  duty  under  the  immediate  orders  of  Major  Handbnry. 
Temporarilv  on  duty  under  the  immediate  orders  of  Col- 
onel Mendeil. 

On  duty  under  the  immediate  orders  of  Lieutenant-Co\otvc\ 
Merrill.    In  tGmi>0TATy  charge  of  the  impTovem^iit  ol  IXxa 
Ohio  River,  Mooongahela  River,  W.  Va,  Alieg\i«ii^  ^v««t, 
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RANK  AND  NAMS. 


FIR8T  LOBUTBKANTS. 

(continned.) 


Graham  D.  Pitch 


Eagene  J.  Spencer < 


George  A.  Zinn  . 


William  C.  Langfitt 


Henry  E.  Waterman 


Irying  Hale. 


James  0.  Sanford 


Hiram  M.  Chittenden 


CassiuB  E.  Gillette  . . 
David  DaB.  Gaillard 

Harry  Taylor 

William  L.  Sibert... 


DUmUL 


Pa.,  and  of  the  Mnskingnm  River,  Ohio;  of  the  conetnio- 
tion  of  harbor  of  refuge  at  month  of  the  Maskin^nm  River 
and  of  a  dam  at  Herr's  Island,  Pa.  To  exercise  super- 
vision, temporarily,  over  the  construction  of  bridges  across 
Ohio  River  at  Cairo;  between  Cincinnati  and  Newport; 
between  Wheeling,  W.  Va.,  and  Martinis  Ferry,  Ohio ;  near 
the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pa.,  and 
over  Muskingum  River  at  Stockport,  at  Zanesville,  and 
above  the  mouth  of  Brush  Creek,  Ohio.  In  charge  of  re- 
moval of  wrecks  of  a  barge  and  of  a  coal-boat  in  tlio  Ohio 
River  at  Dogham  Bar  and  near  Procterville,  Ohio,  re- 
spectively. Detached ;  on  duty  at  the  Military  Academy 
in  Department  of  Civil  aud.Military  Engineering. 

On  duty  under  the  immediate  orders  of  Major  Davis.  On 
duty  uuder  the  immediate  orders  of  Major  Quinn. 

Detached ;  on  duty  at  the  Military  Academy  in  Department 
of  Chemistry,  Mineralogy,  and  Geology.  On  duty  under 
the  imme<liate  orders  of  Captain  Abbot.  On  leave  of  ab- 
seuce. 

Q.  M.  Battalion  of  Engineers.  A.  A.  Q.  M.,  and  A.  C.  S., 
Post  of  Willets  Point.  Instructor  in  Military  Photog- 
raphy at  the  Engineer  School  of  Application.  On  tem- 
porary duty  under  the  orders  of  the  Secretary  of  State. 
Member  of  general  court-martial  convened  at  Willets 
Point,  N.  Y.,  May  27,  1889.  Judge-Advocate  of  General 
Court- Martial  convened  at  Willets  Point,  N.  Y.,  Novem- 
ber 8,  188D. 

On  duty  uuder  the  immediate  orders  of  Maior  Ernst.  In 
temporary  charge  of  the  improvement  of'tue  entrance  to 
Galveston  HarlM>r  and  the  harbor  at  Brazos  Santiago; 
of  the  improvement  of  ship-channel  in  Galveston  Bay, 
Aransas  Pass  and  Bay  up  to  Rockport  and  Corpus  Christi, 
Buffalo  Bayou,  and  TriniU  River;  and  of  survey  for  re- 
moval of  bar  at  mouth  of  Cedar  Bayou,  where  it  empties 
into  Galveston  Bay,  Tex.    Ou  duty  under  the  immediate 

'  orders  of  Major  Allen. 

On  duty  under  the  immediate  orders  of  Lientenant-Colonel 
Barlow.  On  duty  under  the  immediate  orders  of  Major 
Davis. 

Detachetl ;  on  duty  at  the  Military  Academy  in  Department 
of  Civil  and  Military  Engineering.  Resignation  accepted 
by  the  President  to  take  effect  April  1,  IkK). 

Detached ;  Military  Attache  to  the  United  States  Legation 
at  Berlin.  Detached ;  Secretary  and  Disbursing  Officer 
of  the  Missouri  River  Commission,  created  by  act  of  Con- 
gress approved  July  5,  1884.  ^ 

Detached ;  in  charge  of  the  improvement  of  the  Missouri 
River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  un- 
der the  orders  of  the  Missouri  River  Commission.  In 
charge  of  survey  of  the  boundaries  of  the  military  reserva- 
tion of  Fort  Riley,  Kaus. 

Ou  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Merrill. 

Ou  duty  under  the  immediate  orders  of  Captain  Black. 
Member  of  Board  of  Engineer  Officers  to  establish  the 
harbor  lines  in  St.  Augustine  Harbor,  Fla. 

Ou  duty  under  the  immediate  orders  of  Lieutenant-Colonel 
Gillespie. 

On  duty  uuder  the  immediate  orders  of  Major  Lockwood. 
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RANX  AXD  MAMK. 


DUTIES. 


FIB0T  LnEUTBNANTS. 

(eontlnaed.) 


Joseph  E.  Knhn. 


WiUiam  £.  Craighill 
Henry  C.  Newcomer 


MaoonM.  Patriok, 


Charles  8.  Rtch^ 
Thomas  H.  Bees. 


8BC0ND  UStrrKKANTS. 


Charles  L.  Potter. 


Francis  R.  Shnnk 


James  L.  MeyJer ....... . 

Eugene  W.  Van  C.  Lncas 


Henry  Jervey. 


On  duty  nnder  the  immediate  orders  of  M^for  Ludlow.  De- 
tached:  on  dnty  at  the  Milltaiy  Academy  in  Department 
of  Civil  and  Military  Engineering. 

On  dnty  nnder  the  immediate  orders  or  Mi^or  Allen.  On 
duty  nnder  the  immediate  orders  of  Major  Jones. 

On  dnty  with  Company  0,  Battalion  of  Engineers.  Assist* 
ant  Instmotor  in  Submarine  Miniug  at  the  Engineer 
School  of  Application.  On  dnty  nnder  tbe  immediate 
orders  of  Colonel  Mendell.  Member  of  General  Conrt- 
Martial  convened  at  Willets  Point,  N.  Y.,  May  27,  1889. 

On  duty  with  Company  A,  Battalion  of  Enf^ineers.  Under 
instruction  at  the  Engineer  School  of  Application.  On  de- 
tached service  at  Johnstown,  Pa.,  and  with  Pennsylva- 
nia National  Guard.  On  duty  under  the  immediate 
orders  of  Captain  Bixby. 

On  dnty  under  the  immediate  orders  of-  Colonel  Poe. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  On 
detached  service  at  Johnstown,  Pa.  On  duty  under  the 
immediate  orders  of  Lieutenant  Carter. 


On  dnty  with  Company  C.  Battalion  of  Engineers.  Range 
Officer,  Post  of  willets  Point,  N.  Y.  Under  instruction 
at  the  Engineer  School  of  Application.  Competitor  in 
tbe  annual  rifle  competitions  at  Fort  Niagara,  N.  Y. 
Member  of  General  Court-Martial  convened  at  Willets 
Point,  N.  Y..  May  27,  1889.  On  duty  under  the  immedi- 
ate orders  of  Captain  Price. 

On  dnty  with  Company  B,  Battalion  of  Engineers.  Assist- 
ant instructor  in  Submarine  Mining  at  the  Engineer 
School  of  Application.  Officer  in  charge  of  Post  Schools, 
Pout  of  WilleU  Point,  N.  Y.  Acting  Ordnance  Officer, 
Post  of  Willets  Point,  N.  Y.  Member  of  General  Court- 
Martial  convened  at  Willets  Point,  N.  Y.,  May  27, 1869. 

On  doty  under  the  immediate  orders  of  Lieutenant  Colonel 
Benyaurd. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Court-Maitial  convened  at  WilleU  Point, 
N.  Y..  May  27,  1889. 

On  duty  with  Company  B,  Battalion  of  Engineers.  In 
charge  of  Post  Canteen,  Post  of  Willets  Point,  N.  Y.  Un- 
der instruction  at  the  Engineer  School  of  Application. 
Q.  M.  Battalion  of  Engineers.  A.  A.  Q.  M.,  and  A.  C.  8., 
Post  of  Willets  Point,  for  and  in  the  absence  of  Lieuten- 
ant Zinn.  Jmlge- Advocate  of  General  Court- Martial  con- 
vened at  Willets  Point,  N.  Y.,  May  27,  1H89. 

On  dnty  with  Company  C,  Battalion  of  Engineers.  Mess 
Officer,  Post  of  Willets  Point,  N.  Y.  Under  instruction 
at  the  Engineer  School  of  Application. 

William  y.  Judson f-On  duty  with  Company  A,  Battalion  of  Engineers.    Under 

instruction  at  the  Engineer  School  of  Application.    On 
detached  service  with  Pennsylvania  National  Guard. 

On  duty  with  Company  B,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application. 

On  duty  with  Company  C,  Battalion  of  Engineers.    Und«t 
instruction  at  the  Engineer  School  of  App\\eai\oii.    'tt«in- 
.     herofOeneral  Con rt-Martial  convened  at  V}^WV«tAl^o\ii\»^ 
/    AT,  Y.,  November  8,  J889. 


Charles  H.  McKinstry.. 


Eben  E.  Winslow . 
Albert  M.iyArmit. 
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RANK  AND  ITAICB. 


SXOOlfD  LUUTXNAKTB. 

(continued.) 
Clement  A.  P.  Plagler.. 


ADDITIONAL 
SECOND  LIEUTENANTS. 

Chester  Harding 

William  W.  Harts  .... 
Robert  McGregor 

U.  S.  AGENTS. 

S.T.  Abert 


DUTIES. 


William  P.  Sm'ith.Major 
of£ngineer$,  U.S.A.f 


U.S.  CIVIL  ENGINEER. 


M.  Meigs 


On  dnty  with  Company  A,  Battalion  of  Enffjneers,  Under 
instmction  at  the  Engineer  Sciiool  of  AppTicatioiL    Mem- 

^  ber  of  General  Conrt- Martial  convened  at  Willets  Point, 
N.  Y.,  November  8,  1889. 


On  duty  with  Company  B,  Battalion  of  Engineers.  Ufider 
instruction  at  the  Engineer  School  of  Application.  Mem- 
ber of  General  Court-Martial  oonvened  at  Willets  Point, 
N.  Y.,  November  8,  1889. 

On  duty  with  Company  C,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application. 

On  duty  with  Company  A,  Battalion  of  Engineers.  Under 
instruction  at  the  Engineer  School  of  Application. 


In  charge  of  the  improvement  of  the  harbor  at  Breton  Bay, 
Leonardtown,  and  at  entrance  of  St.  Jerome's,  Creek,  Md. 
In  charge  of  the  improvement  of  Patuzent  River,  Md.; 
of  the  rivers  Rappahannock,  Chickahominy,  Mattaponi, 
Totnsky,  York,  rauiuuky,  and  Staunton,  Ya.,  and  Dan, 
Va.,  and  N.  C.;  of  channel  in  Potomac  River  through  flats 
id  front  of  landing  at  Mount  Vernon,  and  of  Nomini  Creek, 
Va.  In  charge  of  survey  of  Chickahominy  River,  Occo- 
qnan  and  Aquia  creeks,  Va.  In  charge  of  removal  of 
wreck  of  barge  Amicas  from  the  Pamunky  River,  Va.; 
and  of  wreck  of  canal-boat  from  Great  Wicomico  River, 
Va. 

In  charge  of  the  improvement  of  the  harbors  at  Wilmington, 
Del.,  and  at  Cambridge,  Md.,  and  ice-harbor  at  New  Castle, 
Del.  In  charge  of  the  improvement  of  the  Maurice  River, 
N.  J.,  Broadkiln,  and  St.  Jones  rivers,  Duck,  Mispillion, 
and  Broad  creeks,  Del.,  Susouehanna  River  above  and 
below  Havre  de  Grace ;  of  ine  Choptank,  Corsica,  and 
Pocomoke  rivers,  and  of  Pairlee  Creek  or  Ii^let,  Md.,  and 
inland  water-way  from  Chincot«agQe  Bay,  Va.,  to  Dela- 
ware Bay  at  or  near  Lewes,  Del.  In  charge  of  survey  of 
harbor  at  Cape  Charles  City  and  approaches  by  Chenton 
Inlet,  Onancock  Harbor,  and  Chincoteagne  uilet,  Va.; 
Wicomico,  Elk,  Manokin,  and  Northeast  rivers,  and  Ches- 
ter River  between  Crumpton  and  Jones's  Landing,  Md.; 
and  Appoqninimink  Creek,  Del.  In  chanro  of  removal  of 
wreck  of  pnngy  Eva  Hemingway  from  Choptank  River 
near  entrance  to  Cambridge  Harbor;  of  wreck  of  schooner 
Two  Brothers  from  Cambridge  Harbor,  Md.;  of  boiler 
of  wrecked  steamer  Express ;  and  of  removal  of  wreck  of 
schooner  Jesse  W.  Knight  in  Chesapeake  Bay.  To  super- 
vise construction  of  fenders  for  drawbridge  over  Broad 
Creek,  near  Laurel,  Del. 


On  dnty  under  the  immediate  orders  of  M%)or  Mackenzie. 
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FORTIFICATIONS,  ETC, 


APPENDIX  No.  z. 


8EA-WALL  AT  DAVID'S  ISLAND.  NEW  YORK  HARBOR— SEA-W ALL  AT  GOV- 
ERNOR'S ISLAND,  NEW  YORK  HARBOR. 


EXPORT  OF  COLONEL  DA  FID  C,  HOUSTON,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  SO,  1890. 

IMPROVEMENTS. 

«.  8eft-wa11  at  Dayid's  Island,  New  York  Harbor. 
6.  8«*-wall  at  GkiTernor'a  lalaod,  New  York  HarlNir. 


Engineer  Office,  U.  B.  Army, 

New  York,  July  8,  1890. 

General:  I  have  tbe  honor  to  transmit  herewith  •  •  •  annnal 
reports  apon  sea-walls  at  Oovernor's  and  David's  islands,  New  York 
Harbor. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 

Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Ohitf  of  JSngineers  U,  &  A. 
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lA. 
sea-wall  and  embankment  at  DAVID'S  ISLAND.  NEW  YORK  HARBOR. 

This  island,  which  is  occapied  by  the  recraitiBg  service  of  the  Army, 
lies  at  the  head  of  Long  Island  Sound,  about  opposite  New  Bochelle, 
and  is  21  miles  dista^nt  1^  water  from  the  Battery,  New  York  City. 

In  1883,  upon  recommendation  of  the  depot  surgeon,  an  estimate  for 
a  sea-wall  was  transmitted  to  Congress,  papers  concerning  which  were 
printed  in  House  Ex.  Doc.  No.  205,  Forty-eighth  Congress,  second  scr- 
sion.  The  recommendation  was  renewed  in  1884.  The  object  first 
stated  was  to  prevent  the  collection  of  garbage  and  refuse  matter  upon 
the  shores ;  the  second  recommendation  stated  as  an  additional  and 
important  object  the  preservation  of  a  fresh-water  pond  from  overflow 
by  the  sea  at  high  tide.  The  pond  was  separated  from  the  sea  by  a 
narrow  beach,  which  was  not  high  enough  to  prevent  waves  breaking 
over  it.  This  pond,  formerly  used  as  a  water-supply,  is  now  used  chiefly 
for  obtaining  ice.  An  additional  object  is  the  reclamation  of  about  2 
acres  of  low,  marshy  land  lying  back  of  the  wall. 

In  1886  a  revised  estimate  of  cost  was  presented  as  follows : 

1,000  linear  feet  of  wall,  at  $35  per  foot $35,000 

40,000  cubic  yards  of  earth  embankment^  at  30  cents  per  cable  yard 12, 000 

Total 47.000 

The  plan,  then,  was  to  build  the  wall 'of  masonry  and  carry  it  to  12  feet 
above  mean  low- water  level.    The  mean  rise  of  tide  is  7.3  feidt. 

Under  the  appropriations  for  sea-walls  and  embankments,  approved 
September  32, 1888,  an  allotment  of  $47,000  was  made  for  the  above  work. 
The  plan  of  construction  was  modified  to  one  for  a  riprap  wall  with  outer 
slope  of  one  on  two^nd  inner  slope  of  one  on  on^,  to  be  built  to  10  feet 
above  low  water  and  capped  with  a  course  of  dimension  stone  2  feet 
thick  and  6  feet  wide.  The  originally  designed  vertical  masonry  wall 
was  intended  to  prevent  lodgment  of  garbage,  etc.,  but  the  Veceut 
stringent  regulations  of  deposits  of  such  matter,  now  being  enforced  in 
the  harbor  of  New  York  and  adjacent  waters,  will  prevent  any  nuisance 
of  that  kind ;  and  the  riprap  wall  was  considered  equally  efficient  for 
every  other  purpose  and  more  economical. 

At  the  date  of  the  last  annual  report  contracts  were  in  progress  ui>OD 
both  the  sea-wall  and  the  embankment,  4,046  tons  of  riprap  having  been 
delivered  in  the  wall  and  625  cubic  ^anls  of  filling  in  the  embankment 

OPERATIONS  DUBINa  TH£  FISCAL  YEAR  ENDING  JUNE  30,  1800. 

Work  on  the  sea  wall  was  continued  until  April  2,  1890,  when  it  was 
completed.  The  wall  contains  9,068  tons  of  riprap  and  953.7  linear 
feet  of  the  capping  course ;  5,022  tons  of  the  riprap  and  all  of  the  capping 
were  placed  during  the  past  year. 

Since  July  1, 1889,  27,656  cubic  yards  of  material  have  been  placed  in 
the  embankment,  nearly  completing  the  contract. 

PRESENT  CONDITION  OF  WORK. 

The  sea-wall  is  in  good  condition  and  is  as  described  above. 

The  embankment  is  built  to  within  a  foot  or  less  of  the  requiredgrade 
everywhere  except  at  the  extreme  north  end,  Yirhere  ^  small  space  yet 
remaint^  iwOUedf 
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PROBABLE  OPERATIONS. 

The  embankment  will  be  completed  and  graded  off  early  in  the  cur- 
rent year. 

Ahstrtictof  oomtraeUfar  tea-wall  and  embankment  at  DavitPe  /«2ai»<f,  New  York  Harbor^ 

in  force  during  the  fiscal  year  ending  June  30,  1890. 


Name  of  contractor. 


Jtffan  Shrehan,  New 
BocbeUe.  N.  Y. 


Do. 


Date  of 
oontoaot. 


Apr.  13, 1889. 


June  1, 1880. 


Sulitjeot  of  con- 
tract. 


CoDstnictioQ  o  f 
eea-wiUl. 

DelirerioK  mate- 
rial and  making 
embankment. 


Price. 


Riprap  per  ton,  $1. 50 ; 

capping  per  linear 

fool,  $7. 
Filling  per  cnblc  yard, 
40  centa. 


Bemarka. 


Contract  completed 
April2,18»0. 

Contract  In  progreaa. 


I  B. 

SEA-WALLS  ON  GOVERNOR'S  ISLAND,  NEW  YORK  HARBOR. 

The  shores  of  this  island  were  freqaeutly  covered  withoffial  and  garb- 
age,  which,  drifting  up  at  high  water  and  decaying  in  the  san  as  the 
tide  fell,  were  (in  summer)  a  source  of  constiint  danger  to  the  health  of 
the  garrison.  In  1865  a  project  was  adopted  providing  for  inclosing 
the  entire  island  by  a  masonry  sea- wall,  to  be  built  at  or  near  low-water 
line,  in  order  to  prevent  the  lodging  of  such  refuse  matter. 

Under  an  allotment  made  in  1865,  700  linear  feet  of  masonry  wall 
were  built  on  the  southwest  side  of  this  island  in  18^6 ;  and  under  other 
smaller  allotments  399  linear  feet  were  built,  making  a  total  of  1,099 
feet. 

Tliis  was  subsequently  extended  as  a  temiK>rary  dry  wall  nearly  along 
high  water  mark  to  Castle  Williams,  covering  the  entire  southwest  side 
of  the  island.  By  act  approved  August  7,  1882,  $39,000  was  appro- 
priated '^for  completing  a  sea-wall  already  commenced  on  the  south- 
west side  of  Oovemor's  Island,  New  York  Harbor,  and  constrncting  a 
sea-wall  on  its  southeastern  portion." 

Under  this  appropriation  and  one  of  1 15,000  made  in  the  sundry 
civil  bill,  approved  March  3,  1883,  the  wall  was  extended  206  feet  along 
the  south  side  of  the  island,  and  1,502J  feet  along  the  east  side  to  the 
coal  wharves.  From  this  point  the  island  is  inclosed  by  wharf  fronts 
and  by  the  ^^  Ordnance  wall "  extending  around  the  northeast  side  and 
along  the  northwest  side  to  within  about  1,100  feet  from  theOastle  Will- 
iams wall. 

In  1884  an  allotment  of  $500  wa9  ma<le  for  completing  the  filling  and 
grading  behind  the  east  wall  left  unfinished  on  account  of  exhaustion 
of  funds. 

Under  the  appropriation  of  September  22,  1888,  $50,000  was  allotted 
for  this  work,  and  a  contract  dated  April  4, 1889,  was  entered  into  with 
Francis  H.  Smith,  of  New  York  City,  to  construct  a  masonry  wall  on  the 
north  shore  of  the  island  from  the  existing  ordnance  wall  to  the  Oastle 
Williams  wall,  a  distance  of  about  1,100  feet,  at  a  rate  of  1 14.70  per 
cubic  yard  of  concrete  foundation,  tl5  per  cubic  yard  of  wall,  and  25 
cents  per  iK)nnd  for  dowels,  if  required. 

The  coustntction  of  the  sea-wall  was  begun  the  1st  of  May,  1889,  and 
up  to  July  1,  1889,  338  cubic  yards  of  concrete  foundation  w^t^  p\i\i\ii^ 
and  277  cubic  yards  of  masonrj  wall  were  laid.    The  foaudatvou  \t«a 
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cotnpleteil  a  distance  of  201  feet,  and  the  wall  a  distance  of  180  feet  from 
the  Castle  Williams  wall,  some  of  the  lower  courses  being  laid  for  a 
farther  distance  of  50  feet. 

A  contract,  dated  May  31, 1889,  was  entered  into  with  Michael  Don- 
nelly, of  Brooklyn,  K.  Y.,  for  making  an  embankment  to  fill  the  space 
back  of  the  sea-wall,  in  process  of  constrnction,  at  a  rate  of  22^  cents 
per  cabic  yard.  No  work  was  done  under  this  contract  prior  to  June 
30,1889. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

•  

Work  under  the  contract  with  Francis  H.  Smith  was  continued  and 
the  sea-wall  was  completed  April  4, 1890.  During  the  year  319.6J  cubic 
yards  of  concrete  foundation  and  l,ld4.89  cubic  yards  of  masonry  wall 
were  laid,  making  a  total  under  the  contract  of  657.62  cubic  3'ards  of 
concrete  foundation  and  1,421.89  cubic  yards  of  masonry  wall. 

Under  contract  with  Michael  Donnelly  for  embankment  work  was 
begun  July  6, 1889,  and  is  still  in  prpgtess.  Twenty-one  thousand  four 
hundred  and  forty-seven  cubic  yards  have  been  put  in,  and  about  5,300 
cubic  yards  remain  to  complete  the  contract. 

PRESENT  CONDITION  OF  WORK. 

The  previously-built  «ea  walls  are  in  good  condition,  except  the  dry- 
wall  on  the  southwest  side  of  the  island,  which  was  only  temporary. 
The  wall  on  the  north  side  of  the  island,  just  completed,  is  1,099.53  feet 
long  on  the  top  course;  it  breiiks  joints  with  the  Castle  Williams  wall 
on  the  west  end,  and  abuts  against  a  return  of  the  Ordnance  wall  on 
the  east.  It  is  10  feet  high,  the  top  being  3  feet  wide  and  10.4  feet 
above  mean  low  water,  and  rests  on  a  concrete  foundation  6  feet  wide, 
extending  down  to  firm  bottom.  The  embankment  behind  the  north 
wall  is  about  five  sixths  completed. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force,  the  embankment  behind  the  north 
wall  will  be  completed. 

To  complete  the  plan  of  surrounding  the  island  by  a  sea-wall  there 
remains  the  replacing  of  the  dry-wall  on  the  southwest  side  of  the  island 
with  a  masonry  wall  about  1,500  feet  long.  This,  with  the  embankment 
to  grade  up  behind  it,  is  estimated  to  cost  about  $50,000. 

Ahatraote  of  oontraoiB  far  eea-ivall  and  embankment  at  Governor'e  Islafidf  New  York  Har- 
bor, in  force  daring  the  fiscal  year  ending  Jnne  30,  1890. 


Name  and  addroM  of 
contractor. 

Date  of 
contract 

Sabject  of  con- 
tract. 

Prices. 

Bemarka. 

Franoia    H.    Smith, 

Apr.  1, 1888. 

Construction     of 

Concrete  foundation, 

Contract  completed 

New  York  City. 

sea-wall. 

per   cnbio  yard, 
fU. 70;   masonry 

April4,]88». 

wall,  per  cubic  yara. 
$16;    cramps  ana 

■ 

dowels,  per  ponnd, 
25  cents. 

Hiobael     DooBolly, 

Hay  81. 1889. 

Delivering    and 

Filling  in  place,  per 

Contract  not  y«t  con- 

Brooklyn,  N.  T. 

placing  filling. 

cabic    yard,    22^ 

pletod. 

cents. 

- 
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WHARF  AT  FOBT  MONROE,  VIRGINIA.— BRIDGE   OVER  MILL  CREEK  AT 

FORT  MONROE,  VIRGINIA. 


RBPOBT  OF  LIEUTENANT-COLONEL  PETER  C.  SAINS,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE,  FOR  FISCAL  TEAR  ENDING  JUNE  30, 
1890. 

IMPROVEMENTS. 

«.  Wharf  at  Fort  Monroe,  Vireioia. 

b.  Bridge  over  Mill  Creek  at  Fort  Monroe,  Virginia. 


United  States  Engineer  Office, 

Wa^hinffton,  Z>.  0.,  July  1,  1800. 

General:  I  have  the  honor  to  forward  herewith  my  anuaal  report 
for  the  year  ending  June  30,  1890,  on  the  Fort  Monroe  Wharf  and  the 
Mill  Gr^ek  Bridge. 

Very  respectfully,  your  obedient  servant, 

Peter  C.  Hains, 
Lieut  CoLy  Corps  of  Engineers. 
Brig.  Oen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  8.  A. 


2  A. 

WHARF  AT  FORT  MONROE,  VIRGINIA. 

The  act  making  appropriation  for  sundry  civil  expenses  of  the  Gov- 
ernment for  the  fiscal  year  ending  June  30,  1887,  contained  an  appro- 
priation of  $100,000  for  the  construction  of  a  new  wharf  and  improve- 
ments to  the  roadway  leading  thereto,  on  the  Government  reservation 
at  Fort  Monroe,  Va.  The  project  adopted  was  the  construction  of  a 
wharf  on  iron  piles,  the  top  of  the  wharf  to  be  about  9  feet  below  low 
tide,  and  the-  site  to  be  that  of  the  old  Baltimore  Wharf.  Plans  and 
specifications  were  prepared,  and  proposals  for  the  work  were  opened 
September  22,  1887.  The  Groton  Bridge  and  Manufacturing  Gompany 
of  Groton,  N.  Y.*,  was  the  lowest  bidder;  the  bid  was  accepted,  and  a 
contract  was  made  under  date  of  October  20,  1887.  This  contract  was 
supplemented  on  May  18, 18S8,  by  an  agreement  that  steel  beams  should 
be  used  instead  of  iron  ones,  in  the  construction  of  the  wharf,  and  with- 
out extra  cost  to  the  Government,  the  contractors  finding  this  to  be  to 
their  interest  beciiuse  of  certain  existing  business  arrangements.  At 
the  same  time  the  Government  secured  a  better  structure.  The  con- 
tractors commenced  the  actual  work  of  putting  down  the  iron  pWe^^  ou 
August  2, 1888. 


LS^-.> 
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By  act  approved  Aagast  10,  1888,  an  additional  appropriation  of 
$75,000  was  made,  to  provide  for  the  enlargement  of  the  wharf  and  to 
make  each  other  modifioationB  in  the  plans  and  specifications  as  might 
be  required  to  meet  the  necessities  of  commerce.  Under  the  provisions 
of  the  latter  act  the  original  contract  was  again  supplc^mented  under 
date  of  September  28, 1£^.  The  dimensions  of  the  wharf  were  enlarged 
by  the  addition  of  28  feet  to  the  width  and  42  feet  to  the  length,  all 
wooden  beacing  piles  were  required  to  be  creosoted,  and  a  wooden  fen- 
der system  outside  the  iron  wharf  was  provided  for.  At  the  date  of  my 
last  annual  report  the  wharf  was  approaching  completion.  All  the 
iron  piles  had  been  put  in  place,  and  nearly  all  of  the  creosoted  wooden 
piles  for  the  fender  system  had  been  driven.  The  steel  beams,  stmts, 
and  diagonal  rods  had  all  been  put  in  place  on  the  easterly  section  of 
the  wharf,  and  the  flooring  of  the  same  section  nearly  all  laid.  The  old 
wharf  had  been  entirely  removed. 

The  progress  of  the  work  has  been  slow  and  unsatisfactory.  Some 
delay  and  trouble  was  caused  in  sinking  the  iron  piles,  by  meeting  ob- 
structions in  the  shape  of  old  piles,  wrecks,  etc.,  within  the  limits  of 
the  site  of  the  old  wtiarf,  but  the  poor  business  management  of  the 
contractors  was  the  principal  cause.  Frequent  delays  were  caused  by 
having  to  await  arrival  of  material,  and  in  general  there  was  a  lack  6f 
the  foresight  and  energetic  management  so  necessary  to  insure  satis- 
factory progress  in  work  of  this  character.  The  construction  of  the 
wharf  was  completed  during  the  latter  part  of  September,  1889,  and 
the  structure  thrown  open  to  public  use.  The  wharf,  as  completed,  is 
of  the  following  dimensions:  Length  from  bulkhead  to  outer  end,  332 
feet;  extreme  width,  258  feet;  total  number  of  iron  piles,  331.  The 
latter  were  spaced  14  feet  between  centers. 

The  total  quantities  of  materials  used  in  the  wharf  were  as  follows : 

Caet-iron  piles lbs..  1,287, 079 

Wrought  iroQ  and  steel do . .  749, 840 

Creosoted  wooden  bearing  piles 36ti 

Fender  piles .^ 180 

Mooring  piles 16 

Pine  lumber feet,  B.  Bf..  385,793 

Oak  lumber ! do..  30,124 

Bulkhead linear  feet..  151i 

The  custody  of  the  completed  wharf  was  transferred  to  the  Quarter* 
master's  Department  December  4, 1889. 

The  original  project  provided  also  for  constructing  a  store-house  on 
the  wharf.  Plans  and  specifications  for  a  suitable  building  were  pre- 
pared, proposals  were  invited  by  publicadvertisemeut,  and  were  opened 
December  18,  1889.    The  following  bids  were  received: 

1.  Holtzclaw  Bros..  Washington,  D.  C |9,499.00 

2.  MoCarfehy  &  Baldwin,  Washington,  D.  C  9,  .322. 84 

3.  Darden  ^  Ashe,  Hampton,  Va 7,439.67 

4.  A.  D.  Wallace,  Hampton,  Va 9,081.00 

5.  Tennis  &  Wheeler,  Hampton,  Va 8,339.00 

The  proposal  of  Dardeu  &  Ashe,  of  Hampton,  Va.,  .was  accepted  and 
a  contract  entered  into  under  date  of  December  30,  1889. 

The  contractors  have  made  fair  progress,  though  some  delays  have 
occurred,  and  the  wharf  building  is  now  nearly  completed. 

No  work  has  been  done  by  the  Government  on  the  improvements  to 

the  roadway  during  the  year,  but  considerable  work  has  been  done  by 

the  Chesapeake  and  Ohio  Railway  Company,  this  having  been  made  a 

condition  of  a  permit  granted  that  company  to  cross  the  Mill  Creek  road 

at  grade  when  extending  its  railroad  upon  the  reservation. 
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Mimey  statement. 

Jaly  1,  ld89,  amonnt  available 130,619.00 

Jaly  1,  I890y  amoant  expended  daHng  fiscal  year,.ezcla3iye  of  liabilities 

oatetanding  July  I,  18f» 50, 454.01 

Jalyl,  1800,  oatetanding  liabilities 697.00 

Joly  1, 1890,  amoant  covered  by  oncompleted  contracts  made  daring  the 

fiscal  year  ending  Jnne  30,  1890 5,204.67 

Jaly  1, 1890,  balance  available 28,540.68 


2  B. 

IRON  PILE  BBtDGB  OVBB  MILL  OBEEK  AT  FOBT  MONBOE,  VIBGINIA. 

The  act  makiDg  ajppropriations  for  sandry  civil  expenses  of  the  Oov- 
ernmeDt  for  the  &cal  year  ending  Jane  30,  1890,  contained  an  appro- 
priation of  $20,000  for  the  construction  of  an  iron  bridge'  over  Mill 
Creek  betweea  the  military  reservation  of  Fort  Monroe  and  Elizabeth 
City  County,  Virginia.  The  work  was  assigned  to  my  charge  by  letter 
of  the  Chief  of  Engineers,  dated  April  3, 1889.  The  approved  project 
provided  for  the  constraction  of  an  iron  pile  bridge  on  the  site  of  the 
old  wooden  stractare,  travel  not  to  be  intermpted ;  the  new  bridge  to 
be  bailt  of  cast  iron  piles  arranged  in  bents  of  three  piles  each,  the  piles 
of  each  bent  to  be  10  feet  apart  from  center  to  center,  and  the  bents  ta 
be  aboat  20  feet  apart ;  the  iron  piles  to  be  supported  by  wooden  piles 
cat  off  aliout  2  teet  above  the  bed  of  the  stream,  the  iron  pile  incasing 
the  wooden  one  for  a  length  of  about  6  feet  (or  4  feet  below  the  bed  of 
the  creek);  the  floor  beams  to  be  of  oak,  and  the  width  of  the  bridge 
to  be  24  feet. 

Plans  and  specifications  were  prepared  and  proposals,  invited  by 
pablic  advertisement,  were  opened  on  July  25,  1889.  The  following 
bids  were  received : 

1.  GroioD  Bridge  and  Haaafaotaring  Company,  Groton,  N.  T 917, 500. 00 

2.  Edward  L.  Dent,  Waehington,  D.  C 23,883.80 

3.  Sooysmitb  and  Company,  New  York  City 18,300.00 

A  contract  was  made  with  the  Grotou  Bridge  and  Manufacturing 
Company  of  Oroton,  N.  Y.,  under  date  of  August  19,  1889. 

The  contractors  commenced  operations  at  once,  and  made  the  first 
shipment  of  iron  piles  from  their  works  at  Oroton,  K.  Y.,  during  Novem- 
ber, 1889.  Though  this  company  was  well  fitted  for  doing  the  work, 
which  was  very  similar  to  that  on  the  Fort  Monroe  Wharl  (constructed 
by  the  same  company)  they  have  not  made  as  good  progress  as  it  was 
thought  they  should  have  done. 

The  work  was  practically  completed  during  May,  1890,and  was  thrown 
open  to  travel  on  the  14th  of  that  month. 

Money  statement 

July  1, 1889,  amoant  available 20,000.00 

Jaly  1, 1890,  amoant  expended  daring  fiscal  year 12, 291. 02 

July  1, 1890,  oatetanding  liabilities 7, 632. 25 

19.923.27 

July  1,1890,  balance  arailable • 7%.TZ 
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POST  OF  WILLET8  POINT,  NEW  YORK— ENGINEER  SCHOOL  OF  APPLICA 
TION,  U.  S.  ARMY-BATTALION  OF  ENGINEERS-ENGINEER  DEPOT. 


REPORT  OF  LIEVTENAKT'COLONEL  WILLIAM  R,  KINO,  CORPS  OF  EN- 
OINEERS,  OFFICER  IN  COMMAND,  FOR  THE  FISCAL  YEAR  ENDING 
JUNE  30,  1890. 

Engineer  School  of  Application.  U.  S.  Army, 
Po8t  of  Willets  Pointj  New  York  Harbor^  July  25,  1890. 

General:  I  have  the  honor  to  submit  the  following  annual  report 
on  the  post  of  Willets  Point,  New  York  Harbor,  the  United  States  ]An- 
gineer  School,  the  Battalion  of  Engineers,  and  the  Engineer  Depot. 

POST  OP  WILLETS  POINT 

At  the  close  of  the  fiscal  year  the  garrison  consisted  of  28  commis- 
sioned officers  and  384  enlisted  men,  including  the  following  General 
Staff,  Artillery  and  Infantry  Officers : 

Major  Clarence  Ewen.  Sargeon,  U.  S.  Array; 

Captain  Henry  S.  KilDoarne,  AaaiBtant  Surgeon^  U.  S.  Army. 

First  Lien  tenant  A<laiu  Slaker,  First  Artillery. 

First  Lientenant  Edgar  W.  Howe,  Seventeenth  Infantry. 

First  Lieutenant  John  H.  Beacom/ Third  Infantry. 

First  Lieutenant  Victor  E.  Stottler,  Tenth  Infantry. 

Second  Lientenant  Frank  L.  Winn,  First  Infantry. 

Second  Lientenant  Richard  C.  Croxtou,  Fifth  Infantry. 

Second  Lieutenant  George  F.  Landers,  Fonrth  Artillery. 

Second  Lieutenant  Harry  E.  Wiilcins,  Second  Infantry. 

Second  Lieutenant  Saninel  Seay,  Jr.,  Twenty-first  Infantry. 

Maj.  Clarence  Ewen,  snrgeon  U.  S.  Army,  was  assigned  to  dnty  at 
this  post  January  2, 1890,  in  compliance  with  special  orders  No.  242, 
Headquarters  of  the  Army,  Adjutant-GeneraPs  Office,  Washington, 
October  17, 1889. 

Gapt«  Henry  S.  Eilbourne,  assistant  surgeon  U.  S.  Army,  was  as- 
signed to  duty  at  this  post  June  12, 1890,  in  compliance  with  special 
orders  No.  93,  Headquarters  of  the  Army,  Adjutant-General's  Office, 
Washington,  April  21, 1890. 

First  Lient.  Theodore  F.  De  Witt,  assistant  surgeon,  U.  S.  Army, 
was  relieved  from  duty  at  this  post,  June  4, 1890,  in  compliance  with 
special  orders  No.  119,  Headquarters  of  the  Army,  Adjutant-General's 
Office,  Washington,  May  21, 1890. 

Oapt.  Edward  G.  Carter,  assistant  surgeon,  U.  S.  Army,  was  relieved 
from  duty  at  this  post  January  2, 1890,  in  compliance  with  special  orders 
No.  287,  Hea<lquarter8  of  the  Army,  Adjutan^Genera^s  Office^  W«y&Vi- 
ington,  December  20,  1889. 
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The  followiug-uamed  officers  were  relieved  from  duty  at  this  post 
(instraction  in  submarine  miuing)  at  the  dates  set  opposite  their  re- 
spective names,  viz : 

Second  Lieat.  William  S.  Biddte,  Jr.,  Thirteenth  lufantry,  September  23, 1889. 

First  Lieat.  David  Price,  First  Artillery,  October  1,  18^. 

First  Lieut.  Charles  B.  Hardin,  Eighteenth  Infantry,  October  1, 1889. 

Second  Lieat.  James  T.  Kerr,  Seventeenth  Infantry,  October  1,  1889. 

Second  Lieut.  Elmer  F.  Tageart,  Sixth  Infantry,  October  1,  1^. 

Second  Lient.  Tredwell  W.  Moore,  Twenty-second  Infantry,  October  i,  1889. 

Second 'Lieut.  Edward  N.  Jones,  jr.,  Eighth  Infantry,  October  1,  18£d. 

Second  Lieut.  Lorenzo  P.  Davidson,  Eleventh  Iniiantry,  whose  toar 
of  daty  and  instruction  at  the  post  was,  upon  his  own  application,  ex- 
tended until  May  1, 1890,  as  per  letter  dated  War  Department,  Adju- 
tant General's  Office,  Washington,  September  12, 1889,  was  reliered  on 
May  1, 1890,  in  compliance  with  special  orders  No.  97,  Headquarters  of 
the  Army,  Adjutant-General's  Office,  Washington,  April  25, 1890. 

Two  artillery  officers  and  eight  infantry  officers  were  assigned  to  duty 
at  this  post  in  special  orders  No.  240,  Headquarters  of  the  Army,  Adju- 
tant-OeneraPs  Office,  Washington,  October  22, 1889. 

Second  Lieut.  Maury  Nichols,  Sixteenth  Infantry,  was,  upon  his  own 
request,  relieved  from  duty  at  this  post  on  Pebrnary  10,  1990,  in  com- 
pliance with  special  orders  No.  30,  Headquarters  of  the  Army,  Adjutant- 
Qeneial's  Office,  Washington,  February  5, 1890. 

The  following  improvements  are  abont  all  that  could  be  accomplished 
with  the  means  available  during  the  year: 

I.  The  roads  and  walks  about  the  post  have  been  repaired  with  broken 
stone  furnished  by  the  Quartermaster's  Department. 

II.  The  cooking  facilities  of  the  battalion  mess,  which  was  started 
about  the  beginning  of  the  fiscal  year,  have  been  improved  by  the  ad- 
dition of  mammoth  steam  cofieeboilers,  soup-stock  boiler,  and  a  steam- 
heating  table,  which  is  being  constructed.  An  instructor  in  cooking 
was  employed  for  several  months.  It  is  believed  that  when  a  suitable 
building  is  provided  for  this  mess  the  results  will  be  all  that  have  been 
anticipated. 

III.  Water-closets  have  been  introduced  into  the  quarters  of  six  non- 
commissioned officers,  and  two  large  brick  water-closets  have  been  bnilt 
near  the  barracks  for  the  use  of  enlisted  men. 

IV.  A  small  ix>rtion  of  the  parade  ground  has  been  graded  by  re- 
moving  the  sod,  and  filling  up  the  worst  inequalities,  and  this  work 
should  be  extended,  though  there  is  too  much  of  it  to  be  done  entirely 
by  the  labor  of  enlisted  men. 

y.  The  fire-proof  building  for  engineer  models,  referred  to  in  last  re- 
port,  is  well  under  way.  Nearly  all  the  materials  have  been  procured, 
the  foundations  laid,  and  the  walls  are  up  to  the  middle  of  the  first  story. 

VI.  Plans  and  estimates  for  lighting  the  public  buildings  and  grounds 
by  electricity,  as  suggested  in  my  last  report,  have  been  made  and  for- 
warded March  26, 1890,  to  the  Quartermaster-General,  and  it  is  hoped 
that  the  experiment  may  be  tried  at  an  early  day.  The  cost  of  dynamo, 
wiring  and  lamps  will  be  only  abont  $2,000,  and  the  experience  gained 
by  the  introduction  of  this  plant  may  be  utilized  in  supplying  other 
military  posts  with  the  best  and  safest  of  lights. 

VII.  New  plans  have  been  made  for  a  quartermaster  and  com  mis* 
sary  storehouse,  which  will  somewhat  diminish  the  cost,  and  give  suf- 
ficient accommodations  for  offices  and  storage. 

VIIL  The  coal-shed,  recently  authorized  for  the  aimnal  supply  of 
eoaJ,  near  the  quartermaster's  wharf,  is  well  under  way,  and  it  is  ex- 
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pected  that  a  great  saving  will  result  in  the  cost  of  haaling  coal,  and 
additional  economy  will  resalt  from  having  the  coal  protected  from  the 
weather. 

IX.  The  cemetery  fence  has  been  painted,  and  it  is  very  desirable 
that  suitable  headstones  shonld  be  provided  for  soldiers'  graves.  Thirty- 
three  soldiers  have  t)een  buried  in  this  cemetery,  and  seven  of  them  have 
had  marble  head-stones  erected  by  their  comrades,  while  twenty-six 
graves  are  marked  by  wooden  head-boards, which  are  fast  going  to  decay. 

No  additional  interments  are  to  be  made  in  this  cemetery,  but  it 
should  be  placed  in  good  repair,  and  all  perishable  monuments  should 
be  replaced  at  once. 

X.  Some  repairs  and  improvements  have  been  made  to  the  post  can- 
teen, and  it  has  continued  in  successful  operation  from  the  start.  The 
net  proceeds  of  the  canteen  divided  amoog  the  companies  during  the 
past  year  has  been  $3,468.26.  The  chief  object  of  the  canteen,  how- 
ever, is  not  to  make  money,  but  to  encourage  the  men  to  remain  on  the 
post,,  and  not  patronize  the  numerous  rum-shops  in  the  immediate 
neighborhood.  The  efEect  on  the  discipline  of  the  garrison  has  been 
constantly  kept  in  view,  and  while  some  abuses  of  the  canteen  privi- 
leges have  been  noticed,  it  has  been  quite  evident  that  Nearly  all  the 
delinquencies  during  the  year  have  been  committed  by  men  who  had 
patronized  the  saloons  off  the  post. 

The  following  additional  improvements,  most  of  which  have  been  re- 
ferred to  in  former  reports,  are  earnestly  recommended: 

I.  The  new  barracks  and  mess-building,  for  which  plans  and  specifi- 
cations have  been  submitted. 

As  there  was  an  item  of  $60,000  among  the  estimates  of  the  Quarter- 
master-General on  which  a  large  appropriation  was  made  in  the  army 
bill,  and  as  the  Secretary  of  War  and  (he  Ohief  of  Engineers  have  per- 
sonally inspected  the  post  recently,  it  will  not  be  necessary  to  enlarge 
upon  this  item. 

II.  As  an  allotment  of  $1,200  has  been  made  for  cleaning  out  and 
deepening  the  ditch  on  the  west  side  of  the  post,  this  much  needed 
work  will  be  done  during  the  present  year. 

III.  It  has  been  my  intention  to  bnild  a  wall  and  embankment  around 
the  ice  pond,  so  as  to  prevent  surface-water  from  entering  it  directly, 
but  it  has  not  been  possible  to  do  so  with  the  labor  of  the  post  without 
increasing  the  fatigue  details  beyond  a  reasonable  limit. 

The  wall  will  have  to  be  300  yards  long,  and  with  the  stone  already 
OD  hand  for  the  purpose,  and  using  the  labor  of  the  post  when  availa- 
ble, the  work  could  be  done  for  $900. 

This  will  not  only  remove  the  unsanitary  margin  of  swamp  in  sum- 
mer, but  would  improve  the  quality  of  the  ice  in  winter.  The  post 
surgeon  has  heretofore  declared  the  ice  unfit  for  use  except  for  indirect 
cooling  purposes. 

IV.  Some  second-hand  iron  fence  has  been  procured,  and  it  is  pro- 
posed to  erect  it  on  the  reservation  line  adjoining  the  new  gates,  and 
this,  with  the  deepening  of  the  ditch  already  provided  for,  will  form  a 
suitable  inclosure  of  the  Oovernment  lands. 

v.  In  order  to  accommodate  as  many  student  officers  as  possible,  the 
available  quarters  for  unmarried  officers  have  been  crowded  to  their 
utmost  capacity,  and  itis  respectfully  recommended  that  an  allotment 
be  made,  if  possible,  for  a  single  set  of  quarters  suitable,  for  one  of  the 
captains,  and  the  quarters  now  occupied  by  him  will  then  be  available 
for  two  lieutenants. 

VI.  The  health  of  the  post  during  the  past  year  ba^  \>^ii  ^x<(2i^^\i\>* 
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There  were  no  deaths  in  the  command,  and  no  serions  epidemics.  The 
number  of  men  on  sick  report  has  been  only  aboat  two-thirds  of  the 
average  for  the  past  five  years. 

In  this  connection  I  desire  to  inv;te  attention  to  ^the  fact  that  the 
medical  statistics  as  published  by  the  Surgeon-General  have  given  this 
post  a  very  undeserved  reputation  for  unheal thfulness,  ranking  it  far 
below  Jackson  Barracks  and  Fort  Barrancas.  In  fact,  there  arp  but  two 
posts  in  the  entire  list  that  have  so  large  a  percentage  of  men  ^*  admitted 
to  hospital." 

The  facts,  I  think,  show  conclusively  that  a  very  large  '^  personal 
equation  "  should  be  applied  to  all  these  statistics. 

ENGINEER  SCHOOL  OF  APPLICATION,  U.  S.  ARMY. 

The  scope  and  object  of  the  school  have  been  fully  set  forth  in  pre- 
vious reports  and  in  the  order  establishing  it  on  its  present  basis;  the 
orders  issued  in  pursuance  of  the  latter,  arranging  the  details  of  the 
season's  work,  are  appended,  marked  A,  B,  and  O. 

During  the  past  year  a  class  of  two  engineer  ofiBcers  completed  the 
full  course  of  three  years,  and  one  officer  of  artillery  and  six  officers  of 
infantry,  having  completed  the  ten  months'  ciourse  of  torpedo  instruc- 
tion, were  relieved  in  October. 

The  following  tabular  statement  shows  the  constitution  of  each  class, 
"^  the  subjects  in  which  they  have  received  instruction,  and  their  marks 
in  each  subject  for  the  year,  the  maximum  in  all  cases  being  3. 

These  marks  are  the  mean  of  marks  awarded  at  examinations  held  as 
follows,  viz :  January  3,  1890.  February  7, 1890.  March  7, 1890.  Mav 
6,  7,  1890. 


Third  winter's  oIms. 


Second  Lieatenuit  Fnuacis  R.  Shonk,  Corps  of  Biig;ineers.. 
Second  Lientenant  E.  W.  Van  C.  Lucas,  Corps  of  Engineers. 


Civil 
engineering. 


2.81 
2.76 


Military 
engineering. 


3.00 
2.82 


Second  winter's  class. 


Second  Lientenant  E.  W.  Van  C.  Lucas,  Con>s  of  Engineers* 

Second  Lientenuit  Henry  Jervey,  Corps  oi  Engineers 

Second  Lientenant  0.  H.  McKinstry,  Corps  of  Engineers . . . 
Second  Lientenant  W.  V.  Jadson,  Corps  of  Eugineeis 


civil 
engineering. 


3.63 
2.77 
2.81 


MUiUr^ 
engineering. 


2.64 
2.76 
2.79 


Photography. 


2.2 
2.8 
2.9 

2.7 


First  winter's  claas. 


First  Lieutenant  Adam  Slaker,  First  A  rtillerv 

First  Lientenant  Edgar  W.  Howe,  Seventeenth  Infantry 

First  Lientenat  John  H.  Beacom,  Third  infantry 

First  Lieutenant  Victor  E.  Stottler,  Tenth  Infantry 

Second  Lientenant  Frank  L.  Winn,  First  Infantry 

Second  Lientenant  Richard  C.  Croxton,  Fifth  Infantry 

Second  Lientenant  Oeorge  F.  Landers,  Fourth  Artillery 

Second  Lieutenant  Harry  E.  Wilkins,  Second  Infantry 

Second  Lieutenant  Samuel  Seay  Jr.,  Twenty-first  Infantry 

Second  Lieutenant  E.  B.  Winslow,  Corps  of  Engineers 

Second  Lientenant  A.  M.  D' Armit,  Corps  of  Engineers 

Second  Lieutenant  C.  A.  F.  Flagler,  Corps  of  Engineers 

Additional  Second  Lientenant  Chester  Harding,  Corpx  of  Engineers. 

Additional  Second  Lieutenant  W.  W.  Harts.  Corps  of  Engineers 

Additional  Second  Lieutenant  Robert  McGregor,  Corps  of  Engineers 


Civil 
engineering. 


2.85 
2.90 
2.69 
2.68 
2.25 
2.36 


Torpedoes. 


2.886 
2.884 
2.252 
2.510 
2.692 
2.118 
2.896 
2.522 
2.622 
2.900 
2.920 
2.768 
2.846 
2.876 
2.1 


*  Examined  with  this  class  in  photography  only. 
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The  library  of  the  school  is  under  the  immediate  charge  of  the  bat* 
tahoii  adjutant,  ex  officio  secretary  of  the  academic  staff,  and  has  re- 
ceived many  valuable  additions  during  the  year  in  the  way  of  standard 
scientific  works  and  periodicals. 

The  appropriation  asked  for  to  keep  the  library  up  to  the  proper 
standard  during  the  next  fiscal  year  is  ^500,  which  is  respectfully  rec- 
ommended. 

In  accordance  with  my  recommendation  of  last  year,  the  course  of 
instruction  in  torpedo  service,  for  officers  of  artillery,  cavalry,  and 
infantry  was  extended  from  seven  months  to  ten  months,  commencing 
on  the  Ist  day  of  December,  and  ending  on  the  Ist  day  of  October  fol- 
lowing. (General  Orders,  No.  47,  Headquarters  of  the  Army,  Adjutant- 
GeueraPs  Office,  Washington,  April  29, 1889.) 

In  response  to  a  circular  sent  to  officers  of  the  Corps  of  Engineers, 
some  valuable  contributions  to  the  collection  of  engineer  models  have 
been  received,  among  which  are  the  following,  viz : 

I. — A  model  of  the  movable  dam  aa  applied  to  the  Kasawha  River.  WeetYirginia, 
by  Cok  William  P.  CraighiU. 
II. — A  Hbot  and  shell  taken  from  the  wolls  of  Fort  Pnlaski^  Georgia,  and  a  palmetto 

log,  from  Lieut.  O.  M.  Carter. 
III.— A  <' dead-light ''from  the  st^Avaer  ^tar  of  the  Westf  from  Capt.  J.  H.  WiUard. 
IV. — A  shell  from  the  battle-field  of  Ball  Ran,  from  Capt.  F.  A.  Mahan. 
v.— A  set  of  bine  prints  of  the  proposed  locks  and  other  stractnres  on  the  Henne- 
pin canal,  from  Capt.  W.  L.  Marshall. 
VI. — A  set  of  bine  prints  of  a  combined  wagcn  and  shield,  from  Capt.  John  G.  D. 
Knight. 
VII. — Photographic  views  of  Works  on  Plam  Point  and  Memphis  reaches,  from 
Capt.  S.  S.  Leach. 
VIII. — Model  of  crib  designed  for  breakwater  at  Michigan  City,  Ind.,  from  Lieut. 
Joseph  £.  Kuhn. 
IX. — Bine  print  of  proposed  new  lock  at  St.  Mary's  Falls  Canal,  Michigan,  from 

Col.  O.  M.  Poe. 
X. — Photographic  views  of  Mexican  works  of  bank  protection  opposite  El  Paso, 

Tex.,  from  Maj.  O.  H.  Ernst. 
XI. — Drawings  of  breakwater  cross-section  at  Lake  Champlain,  from  Maj.  M.  B. 
Adams. 
XII. — Model  of  crib  and  riprap  foundation  at  Milwaukee,  and  model  of  look-gate  oo  - 

Fox  River,  from  Mig.  C.  E.  L.  B.  Davis. 

• 

BATTALION  OF  ENGINEERS. 

• 

The  law  provides  for  five  companies  of  engineer  troops,  Laving  an 
skggreg2Lte  strength  of  752  enlisted  men,  officered  by  detail  from  the 
Corps  of  Engineers.  At  present  only  four  companies,  with  a  total 
strength  of  5^  enlisted  men,  are  allowed  to  be  recruited. 

The  aggregate  strength  of  the  battalion  on  June  30, 1890,  including 
Company  E,  stationed  at  West  Point,  N.  Y.,  was  19  commissioned  officers 
and  459  enlisted  men. 

During  the  year  Companies  A,  B^  and  C,  have  been  stationed  at 
Willets  Point.  Company  D  exists  in  name  only.  Company  E,  has 
been  stationed  at  West  Point,  to  assist  in  the  practical  instruction  of 
cadets  of  the  Military  Academy,  in  building  military  bridges,  sapping, 
mining,  and  signaling. 

The  following  is  a  roster  of  officers  serving  with  the  Battalion  of  En- 
gineers on  June  30, 1890,  viz: 

Lieut.  Col.  William  R.  King,  Corps  of  Engineers,  commanding. 
First  I^ient.  James  G.  Warreii.  Corps  of  Engineers,  adjutant. 
First  Lieut.  George  A.  Zinn,  Corps  of  Engineers,  quartermaster. 


394 


REPORT   OF    THE   CHIEF   OF   ENGIKBERS,   U.  S    ARMY. 


Company  A. 

Cftpt.  Clinton  B.  Sears,  Corps  of  Engineers,  commanding  company. 
'Second  Lient.  Engene  W.  Van  C.  Lucas,  Corps  of  Engineers,  with  company. 
Second  Lient.  William  V.  Jndson,  Corps  of  Engineers,  with  company. 
Second  Lieut.  Clement  A.  F.  Flaij^r,  Corps  of  Engineers,  with  company. 
Additional  Second  Lient.  Robert  JlcGregor,  Corps  of  Engineers,  with  company. 

Company  B. 

Capt.  Richard  L.  Hoxie,  Corps  of  Engineers,  commanding  company. 
Second  Lient.  Francis  R.  Shunk,  Corps  of  Engineers,  with  company. 
Second  Lient.  Henry  Jervey,  Corps  of  Engineers,  with  company. 
Second  Lieut.  iSben  E.  Winslow,  Corps  of  Engineers,  with  company. 
Additional  Second  Lieut.  Chester  Hiurdiug,  Corps  of  Engineers,  with  company. 

Company  C. 

Capt.  Eric  Bergland,  Corps  of  Engineers,  commanding  company. 
Sci^nd  Lient.  Charles  H.  McRinstry,  Corps  of  Engineers,  with  company. 
Second  Lient.  Albert  M.  D'Armit,  Corps  of  Engineers,  with  company. 
Additional  Second  Lient.  William  W.  Harts,  Corps  of  Engineers,  with  company. 

Company  Z>. 

m 

First  Lieut.  James  Q.  Warren,  Corps  of  Engineers,  commanding  company. 

Company  E, 

Capt.  George  McC.  Derby,  Corps  of  Engineers,  commanding  company. 
First  Lient.  John  Biddle*  Corps  of  Engineers,  with  company. 

The  following  table  shows  the  changes  that  have  taken  plaoe  in  the 
personnel  of  the  officers  dnring  the  year,  viz : 


Rank. 


Fimt  UentanMit 

Do 

Second  lienteDant. . . 

Do ... 

Capta^ 

Safiond  Uontenant. . . 

Do 

Do  

Additional  second 
liAutenant 

Do 

Do 

Captain 


Namea. 


Kewoomer,  H.  C 
Patrick.  If.  M... 


Kaee.Thofi.H. 
Potter,  C.L... 
Roesler.  S.  W  . 


Winslow,  S.  B 


D*Annit,A.M... 
Flagler,  C.  A.  F. 
Harding, Ches  ... 


Harts,  W.W... 
McGregor,  Rob 
Sears,  C.B 


Date. 


Ang  ^8,1880 
Oct.     7, 1889 


...do 

Oct.    9, 1889 
June  14, 1890 

Sept.  80, 1889 


do 

do 

.do 


..  do 

....do 

Jane  24,1890 


Relieyed  or 
Joined. 


Relieved 
...do  .... 


...do  .. 
— do .. 
. ...  do  . . 


Joined. 


do 
do 
.do 


..do  . 
..do  .. 
.do  . 


Remarks. 


S.  O.,  No.  188,  A.  Q.  O. ,  Ang.  IS, 

1889 

a  O. ,  No.  220^  A.  O.  O.,  Sept.  28L 
1889. 
Do. 
Da 
S.  O ,  No.  127.  A.  O.  O.,  May  31, 

18M. 

S.  O.,  No.  206,  A.  a.  O.,  Sept.  7, 

1889. 

Da 

Da 

Da 

Do. 
Do. 
S.  O.,  No.  127,  A.  O.  O .  May  81. 
1890. 


BECBUITINO. 

During  the  year  the  companies  of  the  Battalion  of  Engineers  have 
been  recruited  partly  by  enliatmeut  and  re-enlistment  at  Willets  Point 
and  West  Point,  partly  by  assignment,  on  their  own  application,  of 
recruits  from  Princeton  Dei)ot  Recruiting  Service  at  Davids  Island, 
New  York  Harbor,  and  Columbus  Barracks,  Ohio,  ted  partly  by  re- 
cruits obtained  at  a  rendezvous  in  New  Tork  City. 

The  Engineer  sergeant  detailed  to  recruit  for  the  Battalion  of  En- 
j^Jueera,  under  authority  granted  in  letter  from  the  Ac^utant-Oeneral, 
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IT.  S.  Army,  dated  September  15, 1888,  and  attached  by  the  supcrin- 
tendeot  recrniting^  service  to  Bendezvoaa  146,  Park  Bow,  New  York 
City,  was  reliev^  from  this  duty  March  27,  1890,  on)y  ten  recruits 
being  at  that  time  required  to  complete  the  authorized  strength  of  the 
companies  at  this  post. 

The  following  is  a  summary  statement  of  the  recruiting,  desertions, 
and  other  changes  among  the  enlisted  men  of  the  Battalion  of  En- 
gineers during  the  past  year,  yiz : 

Gain: 

Recratts  from  depot  (from  Davids  Island,  12;  from  Colnmbua  Bsrraoks,  13).    25 

Enlisted  (at  Willets  Point,  101;  at  West  Point,  46) 147 

Re-enlisted  (at  Willets  Point,56;  at  West  Point,  6) 64 

By  transler  (transferred  npoo  their  ow n  application) 11 

From  desertion * * 6 

Total 253 

Loss: 

Discharged  by  expiration  of  service 96 

Discharged  for  disability 10 

Disoharged  by  general  conrt-martial 7 

Disefaarged  by  order 21 

Transferred  (ill  health,  2 ;  hospital  corps,  1 ;  other  causes,  6) 9 

Retired 3 

Died 0 

Deserted  (Co.  A,  15;  Co.  B,  11;  Co.C,  22;  Co.  £,4) 52 

Total -^ 198 

Net  increase,  253,  less  198=55  men. 

The  following  table  exhibits  a  synopsis  of  the  Engineer  recruiting 
service,  the  average  number  of  men  in  confinement  and  sick,  the  num- 
ber of  desertions,  and  trials  by  general  and  garrison  courts-martial 
from  June  30, 1884,  to  June  30, 1890,  a  period  of  six  years,  viz : 


• 

Knmber 
of  men  on 
June  30. 

• 

Beemiting. 

Averege  deU.? 
number. 

Oeaer- 
tionii. 

TriaU. 

Visoal  year. 

Bn- 
lieted. 

Be^n- 
listed. 

Confined. 

Siok. 

• 
GeoenI 
oourt- 
meriUl. 

Gsnison 
court- 
martial. 

Jane  80. 1M4,  to  June  ao.  l«tS  . . 
Jake  80.  U86b  to  June  80, 1886  . . 
Jane  80. 1688,  to  Jone  80. 1887  . . 
Jone  80. 1887,  to  June  80, 18i»8  . . 
Juie  80. 18Hf^  to  Jnae  30. 1880  .. 
auiM  80, 1880,  to  Jnne  90, 1800  . . 

383 
386 
388 
887 
408 
408 

66 

57 

20 

0 

80 

147 

80 
88 
88 
84 
88 
64 

e 

8 

0 

12 

6 

0 

18 
22 
17 
22 
20 
14 

106 
76 
40 
40 
28 
62 

n 

20 
19 
21 

4 
13 

SO 
107 
160 
218 
•214 
304 

NoTB.— Tbe  flgoree  for  1888, 1880,  and  1890.  laolnde  nine  men  in  hoepital  corps,  who  irero  formerly 
deceiled  from  this  hatUUon. 

From  this  table  it  will  be  seen  that  the  enlisted  strength  of  the  battalion 
is  one  sixth  greater  than  at  any  previous  time ;  that  the  number  of  men 
enlisted  during  the  year  has  been  more  than  three  times  and  the  number 
le-enlisted  has  been  more  than  double  the  average  of  former  years.  The 
percent,  of  men  in  confinement  has  been  about  the  average,  while  the  pro* 
|K>rtion  \>f  men  on  sick  report  has  been  (mly  twotkirds  as  large  as  the 
average  number. 

The  number  of  desertions  has  been  more  than  double  the  number 
last  year,  but  is  much  less  than  the  average  of  the  past  five  years ; 
and,  as  compared  with  the  number  of  men  in  the  first  year  of  their  en- 
listment, tiie  class  that  furnishes  most  of  the  deserters,  the  pto^tWou 
IS  even  less  than  that  of  ]nat  year. 
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Tfae  liamber  of  trials  by  general  coart-martial  has  been  less  tban  the 
average,  while  the  numbei  of  trials  by  garrison  conrts  has  been  con- 
siderably greater.  This  increase  has  been  largely  dae  to  the  natural 
bent  of  some  men  to  abuse  any  privileges  accorded  them.  A  large  pro- 
portion of  these  cases  have  arisen  from  the  substitation  of  a  check  roll- 
call  at  11  o'clock  for  tattoo  roll-call  at  9.30  o'clock,  and  it  is  believed 
that  the  service  .would  be  the  better  for  requiring  men  to  retire  at 
any  early  hour,  as  a  rule,  and  making  such  exceptions  as  circumstances 
may  require  by  the  liberal  use  of  passes. 

The  following  statement  shows  the  number  of  different  men  tried  and 
other  factB  relative  to  the  trials: 

Trials. 

By  general  ooart 13 

By  garrison  cdbrt 804 


Total 


317 


No.  of 
trials. 


Pried  once 

Tried  twice 

rried  three  times 

r  ried  foar  times 

Tried  five  times .' 

rried  six  times  *>• 

Cried  seven  times 

Tried  eight  times 


Total 


Nnmberofmen  who  pleaded  guilty 264 

Number  of  men  who  pleaded  not  gni'lty .« 63 

Total 817 


Knmber  of  aoqniUals IS 

Number  foonagnilty 302 

Total 317 

From  thi^  it  appears  that  less  than  one-third  of  the  battalion  were 
tried  for  any  delinquency  whatever  during  the  year,  while  only  thirty- 
eight  men,  or  less  than  one-ticelfth  of  the  nnmbeV  in  the  battalion,  were 
accountable  for  more  than  one-half  of  all  the  court-martial  ca^ea. 

This  points  to  the  liberal  discharge  of  bad  men  for  the  benefit  of  the 
service  as  a  wholesome  measure,  as  the  dishonorable  discharge  of  about 
8  per  cent,  of  the  battalion  would  have  improved  the  discipline,  as 
sh6  wn  by  court-martial  cases,  50  per  cent,  and  would  also  have  prevented 
many  desertions,  as  several  of  these  same  men  afterwards  deserted. 

The  statement  also  shows  that  in  over  80  per  cent,  of  cases  the  ac- 
cused pleaded  guilty,  and  he  ws^  found  guilty  in  about  95  per  cent,  of  the 
cases. 

These  facts,  I  think,  accord  with  the  suggestions  expressed  in  my 
last  report,  viz : 

II.  Allow  cases  of  desertion  to  be  tried  by  garrison  courts,  unless  tbe  accused  de- 
mands a  general  court  and  award  suitable  pnnishment,  subject  to  the  approval  of  tbe 
General  of  tbe  Army. 

III.  Allow  minor  offenses,  now  triable  by  garrison  courts,  to  be  tried,  aJSd  punish- 
ment such  as  fine  or  confinement  at  hard  lai>or,  awarded  by  a  field  officer  or  a  captain 
other  than  the  commanding  officer  of  the  prisoner,  unless  the  latter  demand^  a  garri- 
son court ;  tbe  sentence  to  be  subject  to  approval  of  the  post  commander. 

The  last  two  suggestions  would,  I  think,  tend  to  secure  prompt  as  well  as  substan- 
tial justice,  and  thus  save  valuable  time  as  well  as  give  the  prisoner  a  speedy  trial. 
In  the  great  raigority  of  cases  the  prisoner  pleads  guilty  and  makes  no  defense;  in 
fact,  charges  are  seldom  preferred  without  a  previous  investigation.    If  the  man  does 
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not  even  pretend  that  he  is  innocent,  why  shoold  the  legal  farce  of  a  formal  trial  be  en- 
aeted  f  When  any  donbtfal  case  arises  the  prisoner  can  sectrt^  his  rights  as  at  present 
by  asking  for  a  conrt.  bnt  in  the  general  case  he  would  prefer  to  be  sentenced  at 
once,  so  aa  to  avoid  delay. 

BRILLS  AND  INSTRUCTION. 

DuriBg  the  year  the  Battalion  of  Engineers  has  been  drilled  and  in- 
Btrncted  as  follows: 

1.  Infantry  tactics,  school  of  the  soldier,  company  and  battalion. 

2.  In  target  practice.  Target  practice  which  was  suspended  on  June 
11, 1889,  was  resumed  on  July  21, 1889.  The. practice  season  for  the  post 
of  Willets  Pointy  New  York  Harbor,  for  the  past  target  year,  prescribed 
in  General  Orders  No.  3,  Headquarters  Corps  of  Engineers,  series  of 
1889,  was  extended  for  one  month,  to  date  from  return  of  engineer  de- 
tachment at  Johnstown,  Pa. 

In  last  target  year,  two  men  qualified  as  sharpshooters,  and  twenty- 
one  as  marksmen. 

In  the  rifle  contest  at  Fort  Niagara,  five  prizes  of  the  available 
twenty  were  won  by  the  battalion  team,  as  follows : 

In  the  Department  of  the  East  match :  Number  of  competitors,  70 
average  of  twelve  highest  scores,  524. 

Corporal  Truman  Organ,  Company  E,  won  first  prize,  gold  medal 
score,  554 ;  highest  score  last  year,  531.    Second  Lieut.  Charles  L.  Pot 
ter.  Corps  of  Engineers,  won  second  prize^silver  medal ;  score,  550 
highest  score  last  year,  531.    Sergeant  William  A.  Boyle,  Company  C 
won  third  prize,  silver  medal ;  score,  546 ;  highest  score  last  year,  522 

In  the  Division  of  the  Atlantic  match :  Number  of  competitors,  28 
average  of  twelve  highest  scores,  514. 

Second  Lieut.  Charles  L.  Potter,  Corps  of  Engineers,  won  fourth 
prize,  gold  medal;  score,  518;  highest  score  last  year,  511.  Corporal 
John  Kelly,  Company  A,  won  seventh  prize,  silver  medal ;  score,  510 ; 
highest  score  last  year,  507. 

Thus  making  one-fourth  of  the  twenty  available  pris^es  with  about 
one-twentieth  of  the  number  of  competitors. 

These  results  are  especially  creditable  in  view  of  the  limited  time  and 
imperfect  facilities  available  for  target  practice  at  this  post. 

3.  In  pontoniering  during  the  months  of  August  and  September. 
(Drills  in  the  use  of  United  States  bridge  equipage.) 

4.  In  military  engineering.  Nomenclature,  dimensions,  profiling,  and 
construction  of  modern  siege  batteries ;  foot  reconnaissances,  during 
the  months  of  October  and  November,  1889. 

5.  Tor^iedo  drills  were  had  throughout  the  year ;  the  winter  months 
being  devoted  to  in-door  drills  and  practice  in  the  loading  room,  and 
the  summer  months  to  out-door  drills  and  exercises. 

The  following  number  received  instruction  during  the  winter  months, 
viz:  Sixteen  sergeants,  22  corporals,  and  281  privates. 

Qualification  of  privates: 

First  olaes - 162 

Second  class 92 

Tfair4  class 27 


281 
Excnsed,  being  already  rated  «s  first  class  in  torpedo  service 12 
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6.  Photography.    Selected  details  of  non-commissioned  oiBLCi6t%\iv9^ 
been  instructed  in  militaij  photography. 
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The  detaehment  of  eugineer  troops  consiBtiog  of  Second  Lients. 
Masoo  M.  Patrick  and  Thomas  H.  Bees,  Corps  of  Engineers,  4  sergeants, 
1  corporal,  and  47  privates,  retarned  with  ponton  material,  etc.,  from 
Johnstown,  Pa.,  on  July  16,  1889.  This  detachment,  balance  of  origi- 
nal force  sent  from  here  on  June  5, 1889,  under  command  of  Oapt.  Eric 
Bergland,  Corps  of  Engineers,  was  employed  in  guarding  and  preserv- 
ing ponton  material,  etc.,  in  nse  at  that  pla(»,  and  in  constnieting 
bridges  of  a  more  permanent  character  across  the  Oonemaagh  River 
and  Stony  Creek,  at  Johnstown,  Pa. 

In  compliance  with  telegraphic  instructions  from  the  Chief  of  Engi- 
neers, U.  S.  Army,  a  detachment  of  3  sergeants,  5  corporals  «nd  21 
privates,  under  command  of  First  Lieut  Mason  M.  Patrick  and  Second 
Lieut.  William  Y.  Judson,  Corps  of  Engineers,  was  sent  to  Philadel- 
phia, Pa.,  on  August  5, 1889,  to  report  to  the  governor  of  Pennsylvania, 
for  assignment  to  duty  with  the  First  Brigade,  Pennsylvania  National 
Guard.  The  detachment  was  supplied  with  intrenching  tools  for  300 
men,  and  with  tools  for  preparing  siege  material ;  and  were  prepared 
to  give  instaruction  in  aiming  drill,  target  practice,  manufacture  of 
siege  material,  tracing  and  profiling  of  field  works,  construction  of  hasty 
intrenchments,  rifle  pits,  etc.,  and  reconnaissances.  On  account  of 
limited  time,  but  little  was  accomplished.  The  detachment  returned  on 
August  13, 1889. 

Engineer  Depot, 
public  buildinas  and  consteuotions. 

t.  The  new  fire-proof  building  for  engineer  models  is  well  under  way, 
the  walls  being  completed  up  to  the  middle  of  the  first'story  and  nearly 
all  the  materials  having  been  procured.  All  the  work  thus  for  has 
been  done  by  engineer  soldiers  and  the  building  will  be  a  monument  to 
their  skill  as  draughtsmen,  stone-cutters,  masons,  bricklayers,  carpenters, 
blacksmiths,  and  painters,  and  it  is  an  important  fact  tliat  the  best 
mechanics  and  most  intelUgent  clerks  are  also  in  very  many  cases  the 
best  soldiers. 

II.  On  the  10th  of  May,  1890,  one  of  the  store-houses  for  engineer 
tools  and  ponton-bridge  equipage  was  destroyed  by  fire,  together  with 
all  of  its  combustible  contents.  The  fire  was  evidently  the  work  of  an 
incendiary,  and  owing  to  a  combination  of  unfavorable  circumstances 
it  was  found  impossible  to  save  any  part  of  the  building,  which  was  a 
mere  shell  of  boards  and  shingles.  The  fire  was  started  near  the  mid- 
dle of  the  building  where  there  was  a  large  quantity  of  pitch,  aile- 
grease,  and  dry  pine  lumber,  this  grease  ana  lumber  having  been  on 
hand  ever  since  the  close  of  the  war  in  1865.  The  flames  from  the  grease 
and  pitch  spread  almost  instantly  throughout  the  building,  and-  com- 
ing out  through  the  shingles  soon  had  the  entire  building  as  well  as 
its  contents  wrapped  in  flames.  Several  pieces  of  hose  burst  as  soon 
as  the  water  was  turned  on,  and  although  every  effort  was  made  with 
the  appliances  on  hand,  and  one  good  stream  of  water  was  maintained 
from  the  first,  it  was  found  impossible  to  check  the  flames. 

Most  of  the  property  destroyed  was  old  materials  saved  from  the  war 
and  will  not  have  to  be  replaced,  as  it  was  retained  chiefly  because  it 
was  too  good  to  throw  away  and  yet  had  very  little  market  value.  Of 
this  character  was  the  large  quantity  of  obsolete  bridge  materials,  eleven 
thousand  picket  shovels  and  parts  of  the  Bepsold  base  apparatus.  The 
building  itself  was  much  larger  than  will  be  needed  hereafter,  and 
it  IB  proposed  to  build  a  much  smaller  one  of  brick  and  other  fire-proof 
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materials,  to  contain  snob  articles,  intrenching  tools  and  ponton  ma« 
terials,  as  will  be  needed.  A  building  40  by  100  feet  wiU  answer  the 
pnrpose  and  can  be  built  for  916,000.  An  appropriation  of  this  amount 
is  respectfully  recommended.  No  special  appropriation  is  asked  to  re- 
place the  materials  destroyed,  but  it  is  recommended  that  the  next  annual 
appropriation  for  '^  materials  for  instruction  of  engineer  troops  at  WiL 
lets  Point  in  their  special  duties  as  sappers  and  miners  and  pontoniers'' 
be  increased  to  94,500. 

III.  Plans  and  drawings  have  been  made  for  a  small  tug  to  be  used 
io  place  of  the  boat  known  as  the  Oreai  Eautem^  for  planting  torpedoes, 
and  a  pair  of  engines,  already  on  hand,  suitable  for  such  a  boat,  are 
being  fitted  up  for  the  purpose.  It  has  been  found,  both  in  this  country 
and  in  England,  that  a  small,  inexpensive  steamer,  about  45  feet  long, 
that  can  start,  stop,  and  turn  promptly,  is  much  handier  for  such  pur- 
poses than  larger  and  more  costly  vessels.  They  can  be  used  in  most 
cases  when  the  water  is  sufficiently  smooth  to  plant  torpedoes  at  all, 
and  will  do  their  work  as  rapidly  as  the  larger  vessels,  the  torpedoes, 
cables,  and  anchors  being  kept  at  a  convenient  point  on  an  old  lighter 
or  ottier  suitable  craft. 

For  occasional  work  the  hull  of  the  cat-boat  Quem  has  been  decked 
over,  and  can  be  used  in  planting  torpedoes,  the  tug  Baritan  being  used 
to  tow  her  about. 

lY.  A  temporary  shelter  has  been  provided  for  the  new  ^^  Mangin  pro- 
jector" and  its  carriage,  in  the  end  of  the  large  frame  store-house  near 
the  long  wharf.  This  room  was  recently  vacated  by  the  ordnance  ser- 
geant, who  now  has  his  property  stored  in  one  of  the  old  engineer  board- 
ing-houses that  has  long  been  unoccupied,  and  has  been  htted  up  for 
the  ordnance  property. 

y.  Printing,  book-binding,  drafting,  photographing,  lithographing, 
engine  driving,  repairs  of  depot  buildings  and  boats,  office  work,  and 
the  general  work  of  keeping  property  and  buildings  in  a  proper  state 
of  preservation,  has  been  performed  entirely  by  enlisted  men  of  the 
engineer  battalion,  detailed  on  daily  duty  and  extra  duty.  The  aggre- 
gate expense  for  paying  extra  duty  pay  for  performing  all  tbe  i^ve 
operations  amounted,  during  the  fiscal  year,  to  $3,629.^. 

DEPOT  PBOPEETY. 

The  astronomical,  magnetic,  meteorological,  geodetic,  reconnoitering, 
surveying,  and  drawing  instruments  in  the  depot  have  been  properly 
cared  for,  and  the  following  additions  have  been  made  during  the  fiscal 
year  by  purchase,  viz : 

One  doable  veflecfciiig  cirele,  10  eates  drawing  iDstramentB,  4  enginettr  Y  leTels,  4 
eoffineer  tomBits,  with  gradieDten,  2  textent^,  2  oumut  meten,  12  level  rode,  50 
ADDOi'ft  protractorBi  25  prismaiio  coiupasnee,  25  odometers,  6  binocalar  field  glasses, 
16  band  levels^  6  steel  chains  (100  feet),  6  steel  chains  (50  feet),  six  metallic  tapes 
(100  feet),  6  metallic  tapes  (60  feet),  6  steel  tapes  (100  feet),  6  steel  tapes  (50  feet). 

All  the  above  instruments  are  of  the  latest  pattern,  and  were  sub- 
ject to  a  thorough  examination  as  to  their  accuracy  and  manner  of  con- 
struction before  they  were  accepted  and  paid  for. 

The  following  instruments  have  been  transferred  to  officers  of  the 
Corps  c^  Engineers  and  to  acting  engineer  officers  at  division  and 
department. headquarters,  upon  requisitions  duly  authorized  by  the 
Chief  of  Engineers,  U.  S.  A.,  viz : 

Forty- two  Abbot's  protractors,  29  odometers.  26  prismatic  compasses,  15  oompassea. 
pocket  sqoare,  3  theodolites,  3  transit  (railroad),  1  engineer  leve\/il  bask^  \«^^^\ 
pocket  sextant,  2  chronograph  timetB,  2  barometers,  meroury  oii^Tn^^\iasotcA\«t 
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tripods,  1  case  of  instrnments  for  repairing  barometers,  1  barometer  aneroid,  2  level 
rods,  1  passmeter,  2  spy-glasses,  small,  1  casedrawiDgiastraments,  4  binocolar  field 
glasses,  1  ciroular  protractor,  1  steel  chain  and  pins,  1  chronometer,  break  circnit» 
1  register  and  paper  reel,  I  bridge  rheostat,  2  galvanometers. 

The  following  instruments  have  been  received  in  depot  from  officers 
on  public  works,  viz : 

Six  theodolites,  5  Engineer  leyels,4  steel  chains  (100  feet),  2  silver  watches,  2 
odometers,  1  plane  table,  I  set  of  pins. 

In  most  cases  the  above  instruments  were  entirely  out  of  order,  and 
some  of  them  are  not  worth  repairing  and  will  be  reeommendeid  for 
inspection  and  condemnation. 

Most  of  the  repairing  of  the  instruments  during  the  year  has  been 
done  by  enlisted  men  of  the  engineer  battalion,  detailed  on  extra  duty 
as  instrument  makers,  and  it  is  evident  that  the  cost  is  greatly  reduced 
from  what  it  would  have  been  if  tbe  repairs  had  been  made  in  private 
shops,  while  the  workmanship  has  proved  in  every  case  to  be  satisfac- 
tory; The  cost  of  extra  duty  pay  for  this  work  amounted  during  tbe 
fiscal  yeat  to  only  $293.50.  With  about  $25  per  month  nearly  ail  the 
instruments  in  the  depot  have  been  maintained  in  good  order. 

Quite  a  number  of  electrical  instruments,  such  as  galvanometers, 
voltmeters,  reading  telescopes,  dynamo  machines,  dial  telegraph  instru- 
ments, etc.,  which  have  been  in  constant  use  in  electrical  and  torpedo 
laboratories,  have  also  been  repaired  in  the  depot  repair-shop.  The 
necessary  tools  and  materials  for  repairing  all  such  instruments  have 
been  procured,  and  the  repair-shop  is  now  fitted  out  with  a  complete 
set  of  instrument  makers'  appliances. 

The  following  instruments  have  been  thoroughly  cleaned  and  repaired 
during  the  fiscal  year,  viz: 

Eleven  theodolites,  4  railroad  transits,  2  aneroid  barometers,  4  engineer  levels,  3 
level  rods,  2  cases  drawing  instrnments,  4  odometers,  1  voltmeter,  G  astronomical  tran- 
sits, 1  telescope  transit,  11  prismatic  compasses,  2  dynamo  machines,  4  dial  telegraph 
instrnments,  1  reading  telescope. 

Quite  a  number  of  small  instruments  and  others  needing  slight  repairs 
are  not  included  in  this  lot. 

The  following  instruments  were  sent  to  reputable  makers  for  the  pur- 
pose of  repairing  them,  but  only  in  such  cases  when  the  nature  of  the 
repairs  required  considerable  skill — as,  for  instance,  repairing  watches, 
chronometers,  or  re-graduating  instruments — which  can  only  be  per- 
formed by  the  best  mechanics,  viz : 

Two  theodolites,  4  silver  watches,  2  chronographs,  1  case  of  drawing  instruments, 
and  8  chronometers. 

The  amount  paid  for  repairing  the  above  instruments  was  $272.50.     . 

In  accordance  with  my  letter  published  in  Circular  No.  5,  Office  of  the 
Chief  of  Engineers,  U.  S.  Army,  Washington,  D.  C,  June  25,  1889,  in 
reference  '<  to  certain  articles  stored  in  the  Engineer  Depot  and  which 
will  hardly  be  needed  again  for  the  purpose  originally  intended,  but 
which  it  is  thought  might  be  utilized  at  some  other  public  works  now 
in  progress,"  requisitions  were  received  from  different  points  for  articles 
mentioned  in  the  above  circular,  and  the  following  have  been  transferred 
in  the  usual  manner  by  exchanging  invoices  and  receipts,  viz: 

Ninety-six  shovels,  short  and  long,  shipped  to  Sandy  Hook,  K,  J. 

One  hundred  and  twenty  shovels,  short  and  long,  Hhipped  to  Boston,  Mass. 

Sixty  shovels,  short  and  long,  shipped  to  Buffalo,  N.  Y. 

Two  anchors,  shipped  to  Savannah,  Ga. 

Five  anchors,  shipped  to  Nashville,  Tenn. 

Two  ancbora,  shipped  to  Wilmington,  N.  C. 
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Three  anchors,  shipped  to  Cincinnati,  Ohio. 
One  cable  chain,  snipped  to  Nashville,  Tenn. 
Two  hondred  chess,  shipped  to  West  Point,  N.  Y. 
Twenty  long  balk,  shipped  to  West  Point,  N.  Y. 
Foar  thousand  sand  bags,  shipped  to  Sandy  Hook. 

PHOTOGRAPHIC  LABORATORY. 

Eikonogen,  either  alone  or  ia  coujunction  with  hydroqaiiion^  was  in- 
troduced, and  after  careful  experiments  and  subseqaent  modifications 
of  prescribed  formulas,  was  found  superior  to  any  other  substance  so  far 
known  as  a  developer  of  bromide  of  silver  on  either  plates  or  paper,  and 
is  now  worked  with  perfect  success  for  negatives,  dispositions,  enlarge- 
ments, and  contact  x)rints.  <• 

The  value  of  bromide  paper  was  frequently  illustrated  by  the  rapidity 
and  simplicity  by  which  a  number  of  copies,  plans,  maps,  etc.,  may  be 
obtained  independently  of  daylight. 

The  magnesium  flash-light  was  found  of  great  advantage  for  the  pho- 
tographing of  interiors,  which  could  not  \^  successfully  photographed 
by  any  other  method. 

Numerous  plates  were  made  of  torpedo  explosions,  showing  by  the 
height  and  shape  of  the  jets  the  characteristics  of  the  various  explosives 
employed.  Several  successful  photographs  were  made  of  Sims'  Fish 
Torpedo  in  motion,  traveling  at  a  spe^  of  from  18  to  20  miles  per  hour, 
showing  the  position  of  the  float  in  the  water  when  at  a  high  rate  of 
speed. 

Pictorial  records  were  made  of  several  buildings  in  construction,  of 
the  height  of  the  waves  at  the  docks  and  sea-wall  during  severe  wind- 
storms. 

Five  hundred  lithographic  copies,  16  by  20  inches,  of  a  map  of  Gravo- 
lette,  were  made  for  Professor  Mercur,  Military  Academy  at  West  Point, 
N.  Y. ;  1,250  lithographic  copies  of  new  models  of  torpedoes  were  printed 
for  the  illustration  of  professional  papers  written  by  engineer  officers ; 
300  lithographic  copies,  10  by  20  inches,  of  the  Muscle  Shoal  Canal,  Ten- 
nesdee  River,  were  printed  for  Colonel  Barlow,  U.  8.  Corps  of  Engi- 
neers. 

The  gelatine  dry  plate  was  successfully  substituted  for  the  collodion 
wet  plate,  which  for  the  making  of  photolithographic  transfers  had  here- 
tofore been  used  exclusively. 

Officers  and  non-commissioned  officers  received  the  prescribed  course 
of  instructions,  and  the  line  officers  availed  themselves  extensively  of 
the  photographic  laboratory  for  instruction  and  practice. 

EXPERIMENTS. 

I.  Sims  Fish  Torpedo.-— The  following  fish-torpedo  runs  have  been  made 
during  the  fiscal  year  ending  June  30,  1890,  viz: 

Jfdy  10, 1880. — ^This  run  was  not  successful.  The  torpedo  had  not 
reached  the  first  stake  when  the  coupling  in  the  torpedo  burned  out; 
the  E.  M.  F.  was  about  750  volts  at  the  time.  Examination  showed 
the  sleeve  of  the  coupling  to  be  loose;  but  there  was  apparently  no 
water  in  the  coupling. 

Juty  16,  1889. — Uun  at  3.20  p.  in.  before  Colonel  Mendell.  Screw  of 
36-inch  pitch  tested.    Speed  14.9  miles  per  hour. 

July  30, 1889. — ^Fish  run  about  2  p.  m.    Screw  of  30  inches  pitch. 
Captain  Boossler  took  time  intervals  between  buoys  with  c\iTO\xogv^'^VL 
and  chronometer.    The  torpedo  was  tracked  £^nd  its  ccuiE^  igiVo\X<^^^ 
jB^a  oa 26 
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The  Qsaal  electrical  measurements  were  made.    The  speed  was  carefbll; 
determined  and  a  result  obtainM  of  over  19  miles  per  hour. 

May  2, 1890. — A  successful  run  before  some  of  the  delegates  to  the 
Pan-American  Gonferenoe.    The  torpedo  was  tracked  and  its  course 
/  plotted. 

June  10, 1890. — ^There  was  a  run  at  about  2  p.  m.  before  the  honorable 
Secretary  of  War  and  Chief  of  Engineers.  No  record  of  speed  was 
taken,  as  there  was  no  attempt  to  excel  the  rates  already  recorded. 

It  is  an  important  fact  developed  by  the  several  runs  of  this  torpedo 

that  the  new  cable  is  apparently  much  more  durable  than  either  of  the 

former  ones  iried,  no  defect  whatever  having  been  discovered  in  it, 

although  it  has  been  used  some  ten  or  twelve  times  with  an  electro- 

,  motive  force  of  1,:200  volts  and  occasionally  a  current  of  more  than  30 

amperes. 

•  #  •  •  •  •  •       . 

III.  Torpedo  drills. — Six  grand  groups  of  torpedoes'  were  planted 
from  July  1  to  September  30, 1889,  and  during  the  present  season  four 
have  been  planted  by  the  line  officers  undergoing  instruction  at  the 
school.  Two  officers  at  a  time  are  detailed  for  all  duties  connected 
with  the  planting,  raisiug,  and  cleaning  of  one  grand  group,  and  are 
furnished  with  a  detachment  of  non-commissioned  officers  and  privates, 
the  whole  uuder  the  orders  of  the  senior  officers.  The  David  BushneU 
is  this  year  available  for  planting  mines.  The  tracking  drills,  with  the 
search-light,  are  made  as  soon  as  possible  after  a  group  has  been  planted 
and  tested.  The  Mangin  projector,  having  been  received  and  set  up,  is 
used  in  these  drills,  and  it  is  noticeably  more  effective  and  more  easy  to 
manipulate  than  either  of  the  old  search-lights. 

lY.  Tests  of  Explosives. — Several  kinds  of  explosives  were  tested  by 
the  ordinary  pressure-piston  method,  including  dynamite  that  has  been 
thirteen  years  in  the  magazine,  Backa-rock,  and  some  new  compounds 
that  have  been  so  recently  invented  that  they  have  not  received  trade 
names.  The  dynamite  has  evidently  retained  its  fall  vigor.  Other 
results  are  given  in  Captain  Boessler's  reports,  which  are  hereto  appended, 
marked  D. 

The  emmensite,  promised  last  year,  has  been  received  and  tested, 
and  shows  indications  of  unreliability.  Small  charges  weighed  out  for 
testing  have  been  found  to  partially  <lecompose  in  a  few  days,  the 
paper  in  which  they  were  wrapped  acquiring  a  greasy  appearance,  and 
the  explosive  losing  more  or  lees  in  weight  and  varying  greatly  in 
power. 

Quite  a  number  of  high  explosives  have  been  tested  by  a  new  kind  of 
eprouvette,  designed  to  give  the  relative  strength  of  explosives  by  a 
very  short  and  simple  process.    Plate  A. 

The  charges  are  carefully  weighed  out  and  emt>edded  in  dry  cement, 
which  acts  as  a  cushion  to  prevent  the  disintregation  of  the  metal,  which 
would  take  place  if  the  explosive  came  in  contact  with  it.  The  height 
to  which  the  projectile  is  carried  can  be  accurately  measured,  the  point 
being  marked  on  both  guide  rods  by  a  small  slider  of  twine.  With  this 
apparatus  a  careful  experiment  can  be  made  in  less  than  ten  minutes, 
and  the  results  appear  to  be  more  uniform  and  certain  than  by  any 
other  plan  I  have  seen  tried.  (See  Lieutenant  Jervey's  report,  herewith 
appended,  marked  £.) 

Excluding  the  larger  charges  of  compressed  tonite,  which  for  some 
reason  appears  tx)  give  discordant  results,  it  will  be  noticed  from  the 
sheet  of  diagrams,  Plate  B,  that  the  greatest  difference  of  any  result 
/rom  tbe  wean  is  only  about  28.5  per  cent.    •    •    • 
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The  explosives  tested  have  in  some  cases  been  on  hand  many  years, 
and  the  results  are  not  given  as  a  measure  of  their  relative  value  when 
fteshly  made.  But  to  show  how  they  behave  after  long  storage,  it  is 
proposed  to  continue  the  tests  until  all  the  samples  on  hand  have  been 
tried,  and  such  others  as  promise  to  give  interesting  results. 

The  charge  being  confined  and  detonated  by  a  24- grain  fulminate  fuze, 
there  can  be  no  doubt  as  to  the  complete  explosion.  The  force  of  the 
fuze  should  be  subtracted  from  the  result  to  give  the  net  effect  of  the 
explosive,  but  on  the  other  hand  a  small  amount  of  work  is  expended 
and  not  registered  by  the  apparatus  in  compressing  the  cement  There 
is  also  a  small  amount  of  leakage  around  the  projectile,  but  this  is  nearly 
checked  by  the  cement,  and  it  is  proposed  to  try  a  gas-check  for  the 
same  purpose.  This  method  has  a  decided  advantage  over  submarine 
tests,  in  that  the  explosive  is  surrounded  with  a  fairly  good  non-con- 
dnctor. 

V.  CrcUer-gauge. — Some  additional  experiments  were  made  with  the 
crater-gauge  in  deep  water  to  ascertain  whether  the  form  of  crater  was 
much  aifected  by  the  depth  of  water  below  as  well  as  above  the  charge. 
It  was  found  that  the  form  of  crater  is  essentially  the  same  in  deep 
water,  but  that  the  size  gradually  diminishes,  as  was  to  be  expected, 
with  the  increased  hydrostatic  pressure.  Of  course,  if  the  depth  were 
so  great  that  the  fluid  pressure  of  the  water  became  equal  to  the  expan- 
sive force  of  the  explosive  in  its  own  volume,  no  enlargement  of  that 
volume  would  take  place. 

The  frame  was  also  placed  in  a  horizontal  position,  so  as  to  get  a  hor- 
izontal section  of  the  crater,  and  this  was  found  to  be  approximately  cir- 
cular, although  the  experiments  were  interrupted  by  cold  weather  before 
asnfficient  numl>er  had  been  made  to  justify  any  definite  conclusion. 

In  order  to  give  this  method  a  still  more  thorough  trial,  some  special 
spherical  cases  for  holding  the  charges  have  been  made,  and  the  frame 
has  been  enlarged  so  as  to  allow  heavier  charges  to  be  tried. 

When  these  additional  experiments  have  been  made  a  discussion  of 
the  form  and  size  of  crater  for  different  charges  will  be  undertaken,  and 
the  results  as  compared  and  checked  by  the  pressure-indicator  described 
in  last  report  will,  it  is  hoped,  throw  some  additional  lighten  the  phe- 
nomena of  submarine  explosions. 

y  I,  Sensitiveness  of  explosives. — Experiments  were  made  to  determine 
the  relative  sensitivenessof  explosives  to  i)ercussion.  It  has  been  found 
that  the  direction  of  the  blow  as  well  as  its  force  must  be  taken  into 
account.  For  this  purpose  a  simple  apparatus  was  made,  consisting 
of  a  blacksmith's  anvil,  a  striking  hammer,  weighing  with  its  attach- 
ments about  15  pounds,  with  arms  to  guide  and  direct  the  blow.  By 
shifting  the  pin  at  the  top  the  blow  may  bo  varied  from  one  almost 
direct  to  one  nearly  parallel  with  the  face  of  the  anvil,  thus  introducing 
an  exact  aud  measurable  glance.  The  force  of  the  blow  is  measured  with 
a  scale  which  gives  the  vertical  fall  of  the  hammer.  The  great  range  of 
sensitiveness  is  apparent  from  the  fact  that  a  fall  of -one-eighth  of  an 
inch  will  explode  some  compounds,  while  a  fall  of  14  inches  is  required 
to  explode  others.  Of  course  in  a  matter  of  this  kind  nothing  but  a 
large  number  of  careful  expeiriments  with  each  explosive  can  l^  relied 
on,  and  such  a  series  of  experiments  is  now  being  made  by  Lientenant 
Harding  and  Sergeant  Brown. 

Out  of  fifty  compounds  tried  thus  far,  mercuric  fulminate  appears  to 
lie  roost  sensitive,  while  explosive  gelatine,  several  years  old,  is  but  little 
behind  it.     The  picrates  rank  high  for  stability,  designoUe  Te(\\m:\\\^ 
a  drop  of  14  inches  to  explode  it. 
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A  few  graius  of  the  explosive  are  weighed  out  and  carefally  spread 
npoD  the  smooth  face  of  the  anvil.  The  hammer  is  theu  lowered  upon 
it  to  insure  a  good  contact,  and  is  then  dropped  from  varions  heights, 
gradually  increasing  nntil  an  explosion  takes  place.  This  operation  is 
then  repeated  until  it  is  ascertained  just  what  fall  is  required  to  produce 
an  explosion  with  a  given  explosive. 

The  great  importance  of  stability  against  shocks,  compression,  and 
other  accidental  causes  of  explosion  is  recognized  by  all,  and  in  order 
to  develop  some  standard  test  the  apparatus  shown  on  plate  C  was 
devised. 

The  Object  in  view  was  to  apply  an  accurate  and  measureable  blow  in 
a  glancing  direction  so  that  each  sample  of  explosive  could  be  treated 
in  exactly  the  same  way.  The  report  of  Lieutenant  Harding,  U.  8> 
Engineers,  who  made  most  of  the  tests  with  this  apparatus,  is  appended, 
marked  F 

Although  inventors  often  claim  that  a  bullet  muy  be  fired  through 
their  explosives  without  igniting  it,  the  results  and  tests  applied  to  over 
fifty  explosives  show  that  such  statements  must  be  taken  with  great 
caution. 

It  is  also  to  be  noted  that  an  explosive  may  be  quite-stable  when 
freshly  made  and  yet  become  very  sensitive  after  long  storage.  Most 
nitro-glycerine  compounds  appear  liable  to  become  as  sensitive  as  nitro- 
glycerine itself,  as  might  be  expected  from  the  exudation  of  that  sub- 
stance. 

•  •  •  •  •  # 

IX.  Tests  of  insulate  cable, — During  the  year  tests  have  been  made 
of  the  several  sample  cables  stored  in  tanks,  and  of  some  new  kinds 
of  insulation,  including  the  Cobb  vulcanite  and  tlie  seamless  rubber 
insulation.  The  results  were  recorded  for  comparison  with  tbose 
already  recorded  and  those  hereafter  to  be  obtained.  Captain  Roess- 
tor's  report,  herewith  appended,  marked  H. 

X.  Self-acting  mine, — Further  trials  have  been  made  with  the  self- 
acting  mine,  and  they  will  be  continued  and  made  the  subject  of  a 
special  report 

XL  Building  materials, — Lieutenant  D'Armit,  U.  S.  Engineers,  has 
made  a  number  of  tests  of  building  stones,  bricks,  and  cement.  The 
results  of  testing  several  varieties  of  stone  and  of  a  new  and  remark- 
ably strong  kind  of  brick  are  appended,  marked  I. 

This  brick,  it  will  be  seen,  has  three  times  the  strength  of  ordinary 
brick  to  resist  crushing,  and  its  absorptive  power  is  less  than  that  of 
many  kinds  of  sandstone.  It  was  tested  at  the  suggestion  of  Colonel 
Barlow,  U.  S.  Engineers,  with  the  view  to  its  use  for  lock  masonry  in 
places  where  stone  are  scarce. 

STATEMENT  OP  FUNDS. 

I.  Engineer  Depot  at  WiUets Pointy  New  YorJc, — Congress  appropriated 
for  the  fiscal  year  ending  June  30, 1890  : 

1.  For  inoidontal  expeases  of  depot  (inoidentals)  '. $5,  OOQ.  00 

2.  For  iastrnotioD  of  battalioii  (materials) ^.., 1,500.00 

3.  For  purchase  and  repair  of  instraments  (iDstrameiits) 4, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  reoent  date  on 

military  and  civil  engioeoriag  (library) 500.00 

5.  For  a  new  bnilding  to  contain  engineer  models  (building  for  models)  .      8, 000. 00 

Total ,...-. ,..    19,OOO.OQ 
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Of  this  there  has  been  expended  and  pledged : 

1 .  For  incidental  expenses  of  depot  (incidentals) $5, 000. 00 

2.  For  instroction  of  battalion  (materials) 1,500.00 

3.  For  pnrcbase  and  repair  of  instrnments  (instruments) 4, 000. 00 

4.  For  purchase  and  binding  of  professional  works  of  recent  date  on  mili- 

tary and  civil  engineering  (library) .• 500.00 

5.  For  a  new  bnilding  to  contain  engineer  models  (building  for  models)  .      4,970.37 

Total , 15,970.37 

General  Orders  No.  69, 1890,  headquarters  of  the  Army,  A.  O.  O., 
June  27,  1890,  publish  an  act  of  Gougresa  which  provides  as  follows : 

That  the  appropriation  of  $8,000  for  an  engineer  musenm  at  Willets 
Point,  New  York,  in  act  of  March  2,  1889,  be,  and  the  same  is  hereby, 
continued  in  force  for  one  year  (i.  e.,  June  30, 1891). 

II.  Torpedoes  for  harbor  defense  (act  September  22,1888). — The  expendi- 
ture of  the  following  items  of  the  $200,000  appropriated  by  act  of  Con- 
gress September  22,  1888,  has  been  assigned  to  me  for  disbursement, 
and  is  avail^le  until  expended,  viz: 

1.  For  purchase  of  a  complete  electric-light  ontfit $10, 000. 00 

2.  For  purchase  of  submarine  mining  material ., 58,000.00 

3.  For  continuing  torpedo  experiments 15,000.00 

4.  For  instruction  of  engineer  troops  in  Hubmarioe  raining 10, 000. 00 

5.  For  purchase  of  motors  for  equipping  movable  torpedoes 5. 000. 00 

Total J 98,000.00 

Of  this  there  has  been  expended  and  pledged — 

1.  For  purchase  of  a  complete  electric-l ight  outfit » 3, 256. 18 

2.  For  purchase  of  submarine  mining  material 57, 53:1 32 

3.  For  continuing  torpedo  experiments i....  6,675.57 

4.  For  instruction  of  engineer  troops  in  submarine  mining 6, 192. 66 

5.  For  purchase  of  motors  for  equipping  nioyable  torpedoes 

Total 73,657.73 

III.  Torpedoes  for  harbor  defense  (act  March  2, 1889). — ^The  act  of  Con- 
gress making  appropriations  for  fortifications,  ordnance,  etc.,  approved 
March  2, 1889,  appropriates  under  the  general  title,  <^  Torpedoes  for 
harbor  defense,"  the  sum  of  9250,000  for  the  purchase  of  submarine 
mines  and  necessary  appliances  to  operate  them  for  closing  the  chan- 
nels leading  to  our  principal  sea-ports. 

The  Board  of  Ordnance  and  Fortification  has  approved  the  expendi- 
ture of  the  appropriation  above  mentioned,  based  upon  the  project  of 
the  Board  of  Engineers.  The  expenditure  has  been  authorized  b.y  the 
honorable  Secretary  of  War,  placed  in  my  charge,  and  is  available 
until  expended,  viz : 

« 

Submarine' mines  and  necessary  appliances. 

1.  For  purchase  of  material  for  storage  at  Boston $33, 256. 00 

2.  For  purchase  of  material  for  storage  at  New  York 131 ,  180. 00 

3.  For  purchase  of  material  for  storage  at  San  Francisco 60.  .541. 00 

4.  For  insulated  core  to  be  stored  at  Willets  Point 20,500.00 

5.  To  contingent  balance,  to  be  expended  in  Ko.  32  B  torpedoes 4, 523. 00 

Under  the  same  act  the  following  appropriation  for  ''  continuing  tor> 
pedo  experiments  and  for  practical  instruction  of  engineer  troops  in  t^e 
details  of  the  service "  was  placed  in  my  charge  and  is  available  nntU 
expended^  viz : 

6.  For  torpedo  experiibents  and  instnictlon  of  engineer  troops  in  sub- 

marine mining 30,000.00 
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CoDgresB  appropriated  b^  act  of  March  2,  1889,  under  the  general  title 
*^  Torpedoes  for  harbor  defense/'  the  sum  of  $50,000  for  purchase  of  moy- 
able  submarine  torpedoes.  The  Board  of  Ordnance  and  Fortification  baa 
approved  an  allotment  of  the  above,  and  the  allotment  has  been  author- 
ized by  the  honorable  Secretary  of  War  under  date  of  May  S,  1890,  and 
placed  in  my  cbarge,  and  is  available  until  expended,  viz : 

7.  For  purchase  of  movable  submarine  torpedoes |25, 825. 00 

Total 305,225.00 

Of  this  there  has  been  expended  and  pledged : 

1.  For  pnrchaae  of  material  for  storage  at  Boston 26,343.18 

2.  For  purchase  of  material  for  storage  at  New  York 92, 629. 10 

3.  For  purchase  of  material  for  storage  at  San  Francisco 48, 639. 20 

Total 167,611.48 

lY.  New  appropriations. — General  Orders  No.  69,  Headquartei*s  of  the 
Army,  Adjntant  General's  Office,  June  27, 1890,  publish  the  act  of  Con- 
gress making  appropriations  for  the  support  of  the  Army  for  the  fiscal 
year  ending  June  30,  1891,  and  for  other  purposes. 

The  following  items  are  designated  for  the  Engineer  Department, 
and  assigned  to  me  for  disbursement,  viz : 

Engineer  depot  at  Willets  Point,  New  York : 

1.  For  incidental  expenses  of  depot  (incidentals) $5,000 

2.  For  instrnctioo  of  battalion  (materials) 1, 560 

3.  For  pnrcliase  and  repair  of  inbtruments  (instrnnients) 2, 500 

4.  For  purchase  and  binding;  of  professional  works  of  recent  date,  on  mili- 

tary and  civil  engineering  (library) 500 

Total. .w... 9,500 

And  that  -the  appropriation  of  $8,000  for  an  engineer  museum  at  Wil- 
lets Point,  N.  T.,  approved  in  act  of  March  2,  1889,  be,  and  the  same 
is  hereby,  continued  in  force  for  one  year  (extended  to  June  30,  1891). 

ESTDCATES. 

Engineer  depot  at  Willets  Pointy  New  TorJc. — There  will  be  required  for 
the  fiscal  year  ending  June  30, 1892,  the  following,  viz : 

I.  For  incidental  expenses  of  depot,  including  fuel,  lights,  cbemicals,  sta- 
tionery, hardware,  extra  dnty  pay  to  soldiers  necessarily  employed  as  arti- 
ficers, on  work  in  addition  to,  and  not  strictly  in  the  line  of  their  military 
duties,  such  as  carpenters,  clerks,  blacksmiths,  dranghtsmto,  printers,  book- 
binders, lithographers,  engine  drivers,  teamsters,  wheelwrights,  masons, 
machinists,  painters,  overseers,  laborers,  and  clerk  hire,  and  for  materials  to 
repair  public  buildings,  machinery,  and  unforeseen  expenses $5,000 

II.  For  purchase  of  materials  for  the  iustrnotion  of  engineer  troops  in  their 
special  duties  as  siftppers  and  miners,  and  pontoniers 4,500 

III.  For  purchase  and  repair  of  instruments  to  be  issued  to  officers  of  the 
Corps  of  Engineers  and  to  Acting  Engineer  officers  for  use  on  pnblic  works 
aud'surveys 9,500 

IV.  For  the  library  of  the  United  States  Engineer  School,  purchase  and  bind- 
ing of  professional  works  of  recent  date,  treating  of  military  and  civil  en- 
gineerinff,  and  kindred  scientific  subjecte * 500 

V.  For  a  fire-nroof  building  to  replace  engineer  store-honse,  which  was  de- 
stroyed by  fire  on  May  10,  1890 ;  for  storing  intrenching  tools,  bridge  equip- 
age, ponton  materials,  and  general  stores 16,000 

Total 88,600 

Very  resp^tfnlly,  your  obedient  servant, 

W.  E.  Kma, 
JUeutenant-OoUmel  of  Engineers^ 
Brig.  Oen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.S.  A. 
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Appxmdix  a.— Prookammb  of  Study  and  Ikbtbugtion  for  Summkr  Ssabon. 

[Printed  Orden  No.  77.] 

United  Statrb  Engineer  School, 
Post  of  Waiet$  Paint,  New  York  Harbor^  JpHl  22, 1689. 

The  following  programme  of  study  and  instruction  for  the  ensuing  summer  seaeoo, 
to  commence  May  6  and  end  November  IG,  1889  (twenty-eight  weeks),  having  been 
recommended  by  the  academic  staff  and  approved  by  the  Chief  of  Engineers,  will  be 
carried  into  effect. 

MIUTART  ENOINEERINQ. 

(1)  Instruction  by  the  company  officers  in  the  nomenclature,  dimensions,  and  eon- 
•traction  of  modern  siege  batteries  and  saps.  (2)  A  full  course  of  trestle  and  ponton 
drilL  (3)  Instruction  in  military  mining.  (4)  Military  map-malting  in  accordance 
with  existing  orders  and  instructions.  Lach  lieuteuaut  who  has  not  already  done  so, 
and  such  non-commissioned  officers  and  privates  as  may  be  selected  from  each  com- 
pany, will  make  satisfactory  foot  reconnaissance  about  4  miles  long,  in  the  vicinity 
of  the  ppet,  the  maps  thereof  to  be  submitted  by  company  commanders  to  post  head- 
quarters on  or  before  the  termination  of  the  season. 

torpedo  drills. 

After  receiving  such  preliminary  practice  as  may  be  necessary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the  tor* 
pedo  class  will  be  divided  into  aetails  of  at  least  two  officers  each,  for  the  purpose  of 
taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes.  The 
senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  journal  of  operations, 
noting  particularly  any  difficulties  encountered  and  any  suggestions  that  may  occur 
to  him  looking  to  the  avoidance  of  similar  difficulties  in  the  future.  Tbe  officers  will 
frequently  interchange  duties,  so  that  each  one  shall  have  some  experience  in  each 
part  of  the  drill.  The  electric  lif^ht  will  be  set  up  and  operated.  The  grand  group 
being  completed  and  the  search-light  in  posltiou,  the  post  commander  will  order  an 
exhibition  drill  illustrating  the  operations  of  tbe  torpedo  defense  against  an  at- 
tempted passage  of  tbe  mine  field  by  an  enemy's  vessel  under  cover  of  night.  The 
group  will  then  be  taken  up  by  the  same  detuil  and  the  parts  dismantled,  cleaned, 
and  conveniently  grouped  for  the  inspection  of  the  instructor.  The  detail  will  be  iu- 
structed  and  exercised  in  automatic  and  Judgmeut-firing  drills  at  such  times  as  may 
be  most  convenient  before  the  final  exhibition  drill. 

If  boat  faeiUtiea  can  be  provided,  two  grand  group  drills  will  be  carried  on  at  the 
■ame  time. 

The  detail  of  enilBted  men  for  each  grand  group  drill  will  consist  of  three  non- 
commissioned officers  and  about  twelve  privates.  The  hours  of  work  will  be  from 
7  to  11.30  a.  m.,  andfrom  1  to  5  p.  m.  Both  officers  and  enlisted  men  will  be  excused 
from  all  other  military  duties  while  actively  engaged  on  this  work.  In  bad  weather 
when  no  work  ia  done  and  the  men  are  in.  barracks,  the  latter  will  attend  the  same 
company  duties  and  roll-calls  as  daily-duty  men. 

Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail,  and 
at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done  by 
him,  mentioning  difficulties  eneountered  and  any  suggestions  he  may  desire  to  make. 
A  detailed  record  will  be  kept  of  what  each  man  does  with  the  view  of  tracing  out 
the  author  of  defective  work  and  determining  the  degree  of  proficiency  developed  by 
individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  man  will  be  submitted  by  the  senior  officer  with  bis  final  report.  Upon  com- 
pletion of  the  drill  such  men  of  the  detail  as  shall  have  shown  themselves  efficient 
and  deserving,  will,  if  practicable,  receive  furloughs  of  two  days. 

Oecasionaliy,  loaded  mines  will  be  planted  and  fired  as  in  actual  service.  Height 
of  jet,  effect  on  neighboring  mines,  and  other  phenomena  being  carefully  observed 
and  recorded. 

Experiments  will  be  made  with  the  self-acting  mine  at  such  times  as  will  not  in- 
terfore  with  the  grand  group  practice. 

The  details  ox  officers  will  be  made,  as  far  as  practicable,  from  the  artillery  and 
infkntry  offioers  until  the  1st  of  July. 

CIVIL  ENGINEERINe. 

The  following  instrumental  surveys  will  begin  as  soon  as  practicable,  and  officers 
when  detailed  for  this  purpose  will  be  excused  from  all  other  duty  loMn  aotiiall^  vn- 
g€ged  in  the  JIM  work.    Each  lieutenant  who  bai  not  already  dont  so,  ^VVV  mikib  a.'Oi^ 
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plot  a  Qareful  instramental  sarvey  of  about  1  sqaare  mile  of  groand.  The  work 
will  inckide  ooDtonrs  with  a  Burveyor'B  level.  He  will  be  assist^  in  the  iield  work 
by  details  of  non-oommissioned  omcers  and  privatet  from  his  company.  The  work 
will  be  plotted  on  a  scale  of  12  inches  to  the  mUe,  with  contour  planes  10  feet  apart. 
Good  level  bench  marks  should  be  made  and  located  on  the  map.  the  references  bein^ 
given  a  column  of  notes.  The  names  of  the  residents  should  be  recorded.  A  field 
azimuth  of  one  of  the  lines  will  be  determined  astronomically.  The  finished  mapa 
will  be  submitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrographio  survey  of  about  one-quarter  of  a  square  mile,  inolndin^ 
current  measurements  with  electric  current  meter  and  double  floats  will  be  made,  if 
practicable,  by  the  Uentenants  who  have  not  already  done  so. 

FIKLP  ASTBONOMT. 

All  the  lieutenants  who  have  not  already  completed  the  course,  and  been  excnsed 
from  further  observations,  will  constitute  the  observers,  being  called  upon  by  the 
officer  in  charge  as  wanted .  In  addition,  when  officer  of  the  day  (except  on  Sundays), 
the  weather  permitting,  they  will  observe  the  sun  for  time. 

The  following  system  will^vorn  the  observations  at  the  observatory.  The  coarse 
oovera  two  seasons — the  first  including  sextant  work,  and  transit  and  zeoith  telescope 
work,  with  the  instruments  in  the  east  wing  and  on  the  outer  pier;  and  the  second 
including  sextant  work,  practice  with  the  new  combined  instruments  in  the -west 
wing.  Officers  wishing  to  use  the  instmments  for  special  observations  or  practice, 
must  apply  for  authority  to  do  so.  * 

Suitable  blank  forms  will  be^rovided,  both  for  observations  and  computations ;  and 
these  original  records  after  inspection  by  the  commanding  officer  will  be  returned  to 
the  officers  as  their  personal  property. 

The  following  allowance  of  time  will  be  made  for  computations:  Three  days  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  the  value  of  a  level  division  or  for  a  micrometer  turn  with  the  zenith  tele- 
scope, and  ten  days  for  latitnde,  by  the  zenith  telescope. 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  iustm* 
ments : 

Sextant — After  becoming  skillful  in  the  use  of  this  instrument  upon  the  son,  ob- 
servers will  dHluce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  deduced  from  an  cast  and  a  west  star— -each  based  on  ten  altitudes 
taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be  made  at 
the  observatory,  and  the  time  results  must  be  reported  for  the  Lukens'  chronometer. 
No  other  record  will  he  accepted. 

IVattnt. — A  satisfactory  set  of  time  olraervations  will  be  taken  by  each  officer  on 
two  nights,  successive  if  possible,  the  observer  taking  his  own  time. 

Zfntm  to{€«oape.— Observers  will  first  determine  the  level  correction  by  daylight, 
using  a  distant  terrestrial  object,  or  at  night  using  a  slow  circumpolar  star.  They 
will  then  find  the  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elongation. 
Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory'^determi- 
nation  baseil  on  three  nights'  work  upon'  not  less  than  twenty  pairs. 

Jetronomioal  a^erimiit^.— Each  officer  serving  his  second  year  will  determine  an  astro- 
nomical azimuth — using  a  large  theodolite  n>r  the  purpose. 

Each  officer  shall  receive  instruction  in  t)ie  use  of  the  personal  equation  machine 
and  chronograph,  and  in  comparison  of  chronometers. 

MILITARY  PHOTOGRAPHY. 

The  officers'  laboratory  will  be  open  daily  from  1.30  p.  ni.  until  4  p.  m.  The  building, 
apparatus,  chemicals,  etc.,  will  be  under  the  charge  of  the  battalion  quartermaster, 
whose  duty  it  is  to  furnish  any  desired  assistance,  and  who  will  be  held  responsible 
for  the  judicious  use  of  the  property.  Officers  are  invited  to  avail  themselves  of  the 
advantages  of  the  laborato];y,  making  such  arrangements  wilh  the  officer  in  charge  as 
shall  insure  no  confusion  in  his  official  duties,  or  in  those  of  the  men  under  his  instruc- 
tion. The  instruction  of  enlisted  men  will  be  restricted  to  a  weekly  detail  of  one 
non-commissioned  officer  from  each  company.  The  battalion  quartermaster  will  sub- 
mit to  this  office  weekly  reports  showing  the  nature  of  the  instruction  given,  the  results 
attained,  and  the  progress  made. 

By  order  of  Lieutenant-Colonel  King: 

J.  G.  Warrxn, 
Firet  Lieut  of  Engineere,  Poet  A^utant 
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Appbndix  B.^Proorammb  of  Study  aUd  Instruction   for  Winter  Season; 

[Printed  Orders.  No.  282.1 

United  States  Engineer  School, 
Post  of  WilleU  Point,  New  York  ffarbor,  Novemher  14,  1889. 

I.  The  following  prolamine  of  study  and  instructioDs  for  the  ensuing  winter  sea- 
son, commenciDff  Monday,  December  2,  1889,  and  ending  April  ^,  1890  (a  period  of 
twenty-one  weeks),  having  been  recommended  by  the  academic  staff  and  approved 
by  the  Chief  of  Engineers,  will  be  carried  into  effect. 

COURSE   FOR   OFFICERS. 

1.  Examinations  by  the  academic  staff  will  be  held  at  the  end  ot  January  and 
Aprily  and  intermediate  examinations,  as  nearly  monthly  as  practicable,  will  be  held 
by  committees  of  the  academic  staff.  Marks  at  examinations  will  be  on  the  West 
Point  system,  and  the  committees  will  report  to  the  commandant  of  the  school  the 
results  of  the  examinations.  As  the  efficiency  of  the  instruction  can  be  much  influ- 
enced by  the  instructors,  they  will  keep  themselves  fully  advised  of  the  progress  of 
the  students;  will  give  them  at  any  time  any  needed  aid,  and  when  the  iuformation 
on  special  subjects  is  difficult  to  obtain,  should  supplement  the  course  by  lectures. 
The  instructors  will  meet  their  classes  weekly,  and  assign  the  lessons  for  the  follow- 
ing week. 

FIRST  WINTER'S  COURSE. 

2.  The  course  for  Engineer  officers  spending  their  first  winter  at  the  school  will  be : 
Electricity  and  torpedoes,  nineteen  weeks ;  surveying,  two  weeks.  For  officers  of 
other  arms  of  the  service  dttailed  for  special  instruction  in  the  torpedo  service :  Elec- 
tricity and  torpedoes,  twenty-one  weeks. 

electricity. 

3.  Study  of,  in  its  application  to  torpedo  warfare,  arc  and  incandescent  lighting,  and 
transmission  of  power,  supplemented  by  extensive  laboratory  practice  in  the  solution 
of  the  special  problems  involved.  Text-books  and  books  or  reference,  as  follows : 
Abbot's  Notes  on  Electricity ;  Ayrton's  Practical  Electricity ;  Thompson's  Electricity 
and  Magnetism ;  Maier's  Arc  and  t'llow  Lamps ; '  Swinburne's  Practical  Electrical 
Measurements;  Kapp's  Electrical  Transmission  of  Energy;  Part  II  of  Professional 
Papers  No.  23,  Corps  of  Engineers,  U^.S.  A. ;  Gray's  Absolute  Measurements,  Volume 
II :  Monroe  and  Jamieaon's  Pocket  Book  of  Electrical  Rules  and  Tables. 

t  TORPEDOES. 

4.  Text-book :  Tbe  Torpedo  Manual.  Practice  will  be  had  in  making  all  the  a^just- 
raents  and  tests  required  in  planting  and  operating  torpedoes,  the  operations  on  the 
water  being  simulated  as  far  as  practicable  by  special  indoor  appliances.  Books  of 
reference:  Buokuiil's Submarine  Mines  and  Torpedoes  as  applied  to  Harbor  Defense; 
Scheidnagle's  Treatise  upon  Defensive  Submarine  Mining. 

5.  Attendance  at  tbe  electrical  laboratory  will  be  regulated  by  the  instmctor.  The- 
oretical study  will  be  done  as  far  as  practicable  in  quarters.  All  laboratory  work 
will  be  done  without  the  use  of  text- books  or  text-book  diagrams.  Officers  may, 
however,  use  manuscript  notes  or  diagrams  prepared  before  going  to  the  laboratory. 
Laboratory  practice  will  be  had  from  8  a.  m.  to  12  m.,  and  from  1  to  5  p.  m.  During 
the  last  two  weeks  of  the  course  each  officer  will  prepare  a  plan  (map  and  memoir) 
for  the  defense  of  such  harbor  as  may  be  designated  by  the  instructor,  special  atten- 
tion being  given  to  the  torpedo  defense  and  the  batteries  protecting  the  torpedo  lines. 

SURVEYING. 

6.  (Last  two  weeks  of  course  and  preparatory  to  actual  field-work).  Subjects: 
(I)  Adjustment,  use,  and  care  of  instruments;  (2)  topo^aphical  surveying  with 
transit  and  stadia ;  (3)  by  drographic  surveying  and  gauging  of  rivers;  (4)  geodetic 
surveying.  Text-book :  Such  parts  as  may  be  designated  by  the  academic  staff,  of 
Johnson's  Theory  and  Practice  of  Surveying. 

SECOND  WINTER'S  COURSE. 

7.  Civil  engineering,  five  weeks;  military  engineering,  seven  weeks;  photography, 
five  weeks ;  torpedoes,  four  weeks. 
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cms*  KNOUTBSBINQ. 

8.  Five  weeks.  Sobjects:  (1)  Improyement  of  non-tidal  riven ;  (2)  imiiroTement 
of  tidal  riven :  (3)  canals. 

9.  Teztrbooka :  Vemons  Harconrt'e  Riven  andCanaLs;  Schlichting's  Improvement 
of  non-tidal  Riven.    Books  of  reference  (see  third  winter's  course). 

MIUTABT  ENOINKBRING. 

10.  &|even  weeks.  Sobjects:  (1)  Modem  guns,  carriages,  and  prcjectiles;  (37 
steel,  componndy  wroasht,  and  oast-iron  armor ;  (3)  modem  ships  of  war  and  sea- 
coast  defenses;  (4)  modem  fortifications,  and  their  attack  and  defense. 

11.  Text- books:  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staff :  Woolwich  Text-Book  of  Fortifications ;  Maguire's  Attack  and  Defense 
of  Coast  Fortifications;  Fortifications  of  To-day ;  In^lis^  paper  in  Professional  Papen 
Royal  Engineen,  18^  t  and  a  lecture  on  armored  detense  in  Ordnance  Notes  No.  151 ; 

Aery's  Development  of  Armor ;  Naval  Intelligence  Papen,  June,  1886 ;  Adam's  Spezia's 
Experiments,  18d6 ;  Baylay's  Types  of  Modem  Gnqs;  the  protection  of  Heavy  Gnns 
for  Coast  Defense,  Sir  A.  Clark ;  Abbot's  Lectures  on  Sea-Coast  Defeihse. 

13.  Books  of  reference :  Articles  on  Fortification  and  Gunnery^  Encyclopedia  Britan- 
uica ;  Ordnance  Notes,  No.  135  and  Appendix ;  Volume  9,  Professional  Papen  Royal 
Eugineen ;  Report  Board  on  Fortifications ;  Text  Books  on  Gunnery,  McKinlay ; 
Naval  Annual,  1887,  Brassy. 

MIUTABT   PHOTOORAPHT. 

13.  Five  weeks.  Practice  will  be  had  in  the  following  methods :  Negatives  by  wet 
and  dry  processes;  developen  and  intensifien;  silver  printing,  and  finishing  and 
mounting  of  prints ;  map  printing;  photo-lithography,  including  the  negative  and 
transfer  to  stone  and  printing.  Each  officer  to  submit  13  printed  copies  of  his  map. 
Text  books :  Griffin's  Notes  on  Photography  ;  von  Sothen's  The  Development  of  the 
Latent  Image  on  Gelatine- Bromide  of  Silver. 

TORPKDOB8. 

14.  Four  weeks.  One  or  more  offlcen  of  the  second  and  third  winter's  course  will 
be  detailed  weekly  to  report  to  the  instructor  in  torpedoes,  as  assistsAt  for  testing 
core  Joints  and  instructing  enlisted  men  on  the  torpeao  detail. 

THIRD  WINTER'S  COURSE. 

15.  Civil  engineering,  ten  weeks ;  military  engineering,  six  weeks ;  torpedoes,  five 
weeks. 

CIVIL  ENGIKBSRINQ. 

16.  Ten  weeks.  Subjects :  (1)  Wave  and  current  action,  and  improvement  of  har- 
bon.  (2)  Steam  engines  and  pumps.  (3)  Building  superintendence.  (4)  Prepara- 
tion of  project  for,  or  the  history  of  the  improvement  of  some  designated  river  or 
hsrbor. 

17.  Text  books:  Such  parts  of  the  following  books  as  may  be  designated  by  the 
academic  staff:  Vernon  Harcourt's  Harbon  and  Docks;  Edward's  Steam  Engineer's 
Guide ;  Clark's  Building  Superintendence. 

18.  Books  of  reference :  Rankine's  Civil  Engineering  and  Steam  Engine ;  Bixby's 
Pointe  de  Grave;  articles  on  Hydro-Mechanics  and  Steam  Engine,  in  Encyclopedia 
Britannicaj  Cotterill's  Applied  Mechanics;  Jameison  on  Steam  Engine;  Steam 
Boilen,  Wilson;  Modern  Steam  Engine,  Rose;  Canal  and  River  Engineering,  D. 
Stevenson ;  Construction  of  Harbor,  T.  Stevenson ;  Trautwine's  Engineers'  Pocket 
Book;  Berg*8Saf^  Building;  Billing's  Ventilation  and  Heating. 

MIUTARY  KKOIKBERINO. 

19.  Six  weeks.  Hamley's  Operations  of  War,  and  preparation  of  project  for  the 
defense  of  such  place  as  may  be  designated  by  the  instractor. 

TORPEDOB8. 

20.  Five  weeks.    See  paragraph  on  torpedoes  in  seoond  winter's  ooam. 
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COURSE  FOR  ENLISTED  MEN. 

IKSTBUCnOH  OV  VSJJBTED  MBN  IN  TOBPKDOBS. 

21.  kistraciion  will  oom^riae  telegraphing  with  the  dial  instrameDt,  inolnding  the 
code  for  actioo,  and  practice  in  the  Morae  Bvatem  of  telegraphy ;  the  duties  of  the 
loading  rooniy  and,  so  far  as  practipable,  of  tne  boat  service  as  prescribed  in  the  tor- 
pe.  o  mannal,  comprising  preparing  the  pings  of  the  buoyant  and  ffronnd  torpedoes ; 
charj^ing  the  mines ;  charging  the  cut-off  boxes,  three  methods:  joining  the  cores; 
making  turk's  heads  in  the  electrical  cable ;  using  the  junction  boxes ;  attaching  a 
cable  stop;  splicing  and  knotting  hemp  rope;  inserting  thimble  in  wire  mooring 
rope.  They  will  also  receive  from  the  instructor  in  torpedoes,  or  his  assistant,  lect- 
ures respecting  the  fuzes,  explosives,  torpedo  material  (except  that  of  the  operating 
nwm),  voltaic  batteries,  simple  electrical  testing,  and  the  use  of  the  porteble  appa- 
ratus for  the  electrical  ignition  of  mines 

The  *'  unit"  detail  for  this  instruction  will  consist  of  I  non-commlsidned  officer  and 
4  privates.  Six  such  details  will  report  for  duty  Monday  morning  and  will  continue 
their  instruction  during  fatigue  hours  until  their  work  has  been  inspected  and  ac- 
cepted by  the  officer  in  immediate  char^.  One  or  two  of  the  unit  details  will  prob- 
ably finish  their  tasks  by  Tuesday  evening,  when  other  details  may  be  made  to  com- 
meace  work  Wednesdav  morning.  As  soon  as  a  man  has  had  his  work  accepted,  i.  e., 
has  received  a  rating  of  '*  2.5  "  he  will  be  excused  from  further  attendance,  and  in  case 
he  has  shown  a  commendable  amount  of  skill  and  intelligence  in  his  duties,  will  be  a 
condidate  for  such  special  privileges  as  it  may  be  deemed  expedient  to  give  him.  ,  A 
soldier  qualifying  twice  as  "2.5^  will  be  excused  from  further  detail  during  the 
winter  season. 

Recmito  on  their  first  detail  will  be  kept  under  instruction  indefinitely  until  they 
have  done  each  task  at  least  twice  and  have  received  a  rating  of  at  least  "2.0*'. 
Thev  will  then  be  placed  on  the  same  footing  as  old  soldiers  for  further  details. 

The  officer  in  immediate  ^luv^e  will  be  present  in  the  loading  rooms  a  larm  portion 
of  each  day,  frequently  inspecting  the  work  of  the  several  details.  He  will  make  it 
special  object  to  note  the  character  of  the  instructions  given  by  the  non-commissioned 
officers  who  should  know  their  duties  well,  and  who  should  be  lield  to  a  strict  account 
for  any  defective  work  that  their  details  may  do.  He  will  rate  the  men  as  they  com- 
plete their  tasks  by  a  detoiled  examination  of  their  finished  work  and  a  more  or  lees 
detailed  course  of  (^luestioning.  In  determining  a  roan's  "  mark  "  regard  will  be  had  to 
the  degree  of  inteUigence  displayed,  as  well  as  to  the  mechanical  skill  with  which  the 
work  has  been  done.  At  the  close  of  each  week  he  will  submit  a  **  proficiency  "  re- 
port of  the  detail,  and  state  what  verbal  or  other  instructiou  was  given  during  the 
week. 

INSTOUOnON  OF  SNU8TED  MSN  IN  PHOTOORAPHT. 

'22.  Two  non-commissioned  officers  will  be  detailed  each  week  for  instruction  in  map 
printing. 
II.  The  following  assignment  of  instructions  is  made : 
Military  Engineering:  Capt.  R.  L.  Uoxie,  Corps 4>f  Engineers. 
Civil  engineering :  Capt.  E.  Bergland,  Corps  of  Engineers. 
Torpedoes:  Capt  S.  W.  Roessler,  Corps  of  Engineers. 
Military  Photography ;  The  Battalion  Quartermaster. 
By  order  of  Lieutenant- Colonel  King: 

F.  R.  Shunk, 
Second  Lieut  of  Engineers,  Acting  Poet  Adjutant 


Appendix  C.  -Programms  ov  Study  and  Instruction  vor  Sumbtsr  Ssason. 

iPrlnted  Oiden  No.  81.] 

United  States  Engineer  School, 
Post  ov  Willets  Point,  New  York  Harbor, 

ApHl  26,  1890. 

The  following  programme  of  stady  and  instruction  for  the  ensuing  summer  season, 
to  commence  May  5,  and  end  November  15,  1890  (twenty-eight  weexs),  having  been 
recommended  by  the  academic  staff,  and  approved  by  the  Chief  of  Engineers,  will 
Ur  carried  into  effect. 
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MILITAllT  KNGIMESBING. 

Ist.  Instructiou  by  the  company  .officers  in  the  nomenclature,  dimensions,  and  con- 
struction of  modern  sie^e  batteries  and  saps.  2d.  A  fall  course  of  trestle  and  pontou 
drill.  3d.  Instruction  in  military  mining.  4th.  Military  map  making  in  accordance 
with  existing  orders  and  instructions.  Each  lieutenant  who  has  not  already  done  so, 
and  such  non-commissioned  officers  and  privates  as  may  be  selected  from  each  com- 
pany will  make  satisfactory  foot  reconnaissances  about  4  miles  long  in  the  vicinity 
of  the  post,  the  maps  thereof  to  be  submitted,  by  company  commanders  to  post 
headquarters  on  or  before  the  termination  of  the  season. 

TORPEDO  DRILLS. 

After  receiving  such  preliminary  practice  as  may  be  neceasary  to  acquaint  them 
with  the  practical  details  of  preparing  and  planting  a  torpedo,  the  officers  of  the  tor- 
pedo class  will  be  divided  into  details  of  at  least  two  officers  each,  for  the  purpose  of 
taking  charge  of  the  preparation  and  planting  of  a  grand  group  of  torpedoes.  The 
.  senior  officer  will  be  in  general  charge,  and  will  keep  a  daily  journal  of  operations, 
noting  particularly  any  difficulties  encountered  and  any  suggestions  that  may  occur 
to  him  looking  to  the  avoidance  of  similar  difficulties  in  the  future.  The  officers  will 
frequently  interchange  duties,  so  that  each  one  shall  have  some  experience  in  each 
part  of  the  drill.  The  electric  light  will  be  set  up  and  operated.  The  grand  |;roup 
being  completed,  and  the  search  light  in  position,  the  post  commander  will  onler  an 
exhi  bition  drill  illustrating  the  operations  of  the  torpedo  defeuse^ against  an  attempted 
passage  of  the  mine  field  by  an  enemy's  vessel  under  cover  of  night.  The  group  will 
tlren  be  taken  up  by  the  same  detail,  and  the  parts  dismantled,  cleaned,  and  conven- 
iently grouped  for  the  inspection  of  the  instructor. 

The  detail  will  be  instructed  and  exercised  in  automatic  and  judgment  firing  drills 
at  such  times  as  may  be  most  convenient  before  the  final  exhibition  drill.  The  detail 
of  enlisted  men  for  each  grand  group  drill  will  consist  of  three  non-commissioned 
officers  and  about  twelve  privates.  The  hours  of  work  will  be  from  7  to  11:30  a.  m., 
and  from  1  jto  4:30  p.  m.  Both  officers  and  enlisted  men  will  be  excused  from  all  other 
military  duties  while  actively  engaged  on  this  work.  In  bad  weather  when  no  work 
is  done  and  the  men  arc  in  barracks,  the  latter  will  attend  the  same  company  duties 
and  roll-calls  as  daily  duty  men. 

Weekly  reports  of  progress  will  be  rendered  by  the  senior  officer  of  the  detail,  and 
at  the  conclusion  of  the  work  each  officer  will  submit  a  report  of  the  work  done  by 
him,  mentioning  difficulties  encountered  and  any  suggestions  he  may  desire  to  make. 
A  detailed  record  will  be  kept  of  what  each  man  does  with  the  view  of  tracing  out 
the  author  of  defective  work  and  determining  the  degree  of  proficiency  developed  by 
individual  members  of  the  detail.  An  account  of  the  character  of  work  done  by 
each  man  will  be  submitted  by  the  senior  ufiicerwith  his  final  report.  Occasionally, 
loaded  mines  will  be  planted  and  fired  as  in  actual  service,  height  of  jet,  efiect  on 
neighboring  mines  and  other  phenomena  being  carefully  observed  and  recorded. 

At  such  times  as  will  not  interfere  with  the  drills  above  mentioned,  the  officers  of 
the  class  will  make  practical  experiments  in  calibrating  commercial  ammeters  and 
voltmeters,  testing  efficiency  of  dynamos  and  motors,  and  putting  up  an  incandescent 
light  installation. 

CIVIL  BNGINEERINO. 

The  following  instrumental  surveys  will  l>bgin  as  soon  as  practicable,  and  officers 
when  detailed  ibr  this  purpose  will  be  excused  from  all  other  ddty  when  actually  en- 
gaged in  the  field  work.  Each  lieutenant,  who  has  not  already  done  so,  will  make  and 
plot  a  careful  instrnmental  survey  of  about  one  square  mile  of  ground.  The  work 
will  include  contours  with  a  surveyor's  level.  He  will  be  assisted  in  the  field  work 
by  details  of  non-commissioned  officers  and  privates  from  his  company.  The  work 
will  be  plotted  on  a  scale  of  12  inches  to  the  mile  with  contour  planes  10  feet  apart. 
Good  level  bench-marks  should  be  made  and  located  on  the  map,  the  references  being 
given  a  column  of  notes.  The  names  of  the  residents  should  be  recorded  on  map. 
A  field  azimuth  of  one  of  the  lines  will  be  determined  astronomically.  The  finished 
maps  will  be  submitted  on  or  before  the  termination  of  the  season. 

A  careful  hydrographlc  survey  of  about  one  quarter  (i)  of  a  square  mile.  Including 
current  measurements  with  electric  current  meter  and  donble  floats  will  be  made,  ii 
practicable,  by  the  lieutenants  who  have  not  already  done  so. 

VD&LD  ASTRONOMY. 

All  the  lieutenants  who  have  not  already  completed  the  course,  and  been  exoosed 
firom  further  observations,  will  constitute  the  observers,  being  called,  upon  by  the 
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officer  in  charge  Bh  wanted.  In  addition,  when  officer  of  the  day  (except  on  8nn- 
days),  the  weather  permitting,  they  will  observe  the  snn  for  time. 

The  following  system  wi  II  govern  the  observations  at  the  observatory.  The  conree 
covers  two  seasons — ^the  first  including  sextant  work,  and  transit  and  zenith  tele- 
scope work,  with  tbe  instruments  in  the  east  wing  and  on  the  outer  pier;  and  the 
second  inclndiDg  sextant  work,  practice  with  the  now  combiocd  instruments  in  the 
west  wing.  Officers  wishing  to  use  the  instruments  for  special  observations  of  prac« 
tice,  must  apply  for  anthonty  to  do  so.  In  OHsei  of  damage  t-o  iiistriiments  or  appara- 
tus, it  will  be  promptly  reported  to  the  instructor  for  the  action  of  a  board  of 
survey. 

Sai table  blank  forms  will  be  provided,  both  for  observations  and  computations; 
and  these  original  records,  after  inspection  by  the  commanding  officer,  will  be  returned 
to  t  he  officers  an  their  personal  property. 

The  following  allowance  of  time  will  be  made  for  computations :  Three  days  for  a 
set  of  latitude  observations  with  the  sextant,  for  a  set  of  time  observations  with  the 
transit,  for  the  value  of  a  level  division  or  for  a  micrometer  turn  with  the  zenith  bio- 
scope, and  ten  days  for  latitude  by  the  zenith  telescope.  ^ 

The  following  will  be  the  ordinary  routine  of  observations  with  the  several  instru- 
ments. 

9ejr/aif^— After  becoming  skillful  in  the  use  of  this  instrument  upon  the  sun,  observ- 
ers will  deduce  at  least  one  satisfactory  latitude  by  observing  a  north  and  a  south 
star,  using  the  time  doducod  from  an  east  and  a  west  star— -each  based  on  ten  alti- 
tudes taken  on  the  same  night.  These  observations  for  latitude  and  time  must  be 
made  at  the  observatory,  and  the  time  results  must  be  reported  fur  the  Xukeu's 
chronoraeier.     No  otfier  ncord  will  be  accepted. 

Tt'onsit.-^A  satisfactory  set  of  time  observations  will  be  taken  by  each  officer  on 
two  nights,  snccesKive  if  possible,  tha  observer  taking  his  own  time. 

Zenith  telescope. — Observers  will  first  determine  the  level  correction  by  daylight, 
asiog  a  distant  terrestrial  object,  or  at  ni^ht  using  a  slow  circnmpolar  star.  Tney 
will  then  find  tho  value  of  a  turn  of  the  micrometer  by  observing  Polaris  at  elonga- 
tion. Lastly,  they  will  observe  for  latitude,  until  they  have  obtained  a  satisfactory 
determination  based  on  three  nights'  work  upon  not  less  than  twenty  pairs. 

Jstronomical  Astmuth.— Each  officer  serving  his  second  year  will  determine  an  astro- 
nomical azimntb — using  a  largo  theodolite  for  the  purpose. 

Each  officer  shall  receive  instruction  in  tho  use  of  tne  personal  equation  machine 
and  chronograph,  and  in  comparison  of  chronometers. 

MILITARY  PHOTOGRAPHY. 

f 

The  officers'  laboratory  will  be  open  daily  from  1.30  p.  m.  until  4  p.  m.  The  build- 
ing, apparatus,  chemicals,  etc.,*  will  be  under  the  charge  of  tbe  battalion  quarter- 
master, whose  duty  it  is  to  fnmisli  any  desired  assistance,  and  who  will  be  held  re- 
sponsible fur  tbe  judicious  use  of  the  property.  Officers  are  invited  to  avail  them- 
selves of  the  advantages  of  tbe  laboratory,  making  snch  arrangements  with  the  officer 
in  charj^e  ns  shall  insure  no  confusion  in  his  official  duties,  or  in  those  of  the  men 
nnder  his  instruction.  Tho  instruction  of  enlisted  men  will  be  restricted  to  a  weekly 
detail  of  ono  non-commissioned  officer  from  each  company.  The  battalion  quarter- 
master will  submit  to  this  office  weekly  reports  showing  the  nature  of  the  instruction 
yiveny  the  results  attained,  and  the  progress  made. 

By  order  of  Lieutenant-Colonel  King. 

J.  G.  Warren, 
First  Lieutenant  of  Engineers,  Post  Adjutant,. 
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Appendix  D.— Ring-firino  experiments  with  a  new  explosive  invented  by 

Colonel  Alexander,  of  Washington,  D.  C. 

reports  of  captain  solomon  w.  roessler,  corps  of  engineers. 

1. 

WiLLETS  Point,  New  York  Harbor,  Jpril  10,  1890. 

The  experiments  were  made  with  the  4-foot  ring,  using  No.  1  gauge  and  0.4-inch 
lead  cylinders. 

The  samples  tested  were  manufactured  at  Willets  Point  two  days  before  the  test. 
At  the  request  of  the  inventor  no  reference  is  made  to  the  ingredients  used  or  the 
mode  of  manufacture.    The  composition  has  not  yet  been  given  a  trade  name. 

Thre  J  charges  were  fired  of  3  pounds  each.  The  details  of  the  shots  and  the  pres- 
sures recorded  on  the  lead  cylinders  are  given  in  the  sheets  hereto  appended,  marked 
A  and  B. 

The  inventor  called  his  composition  rifle  powder j  but  it  was  evident  from  the  c»hSkt- 
acter  of  the  explosions  that  we  were  not  dealing  with  any  alow-bninm^  <»>m^m^Y»tv^ 


414       REPORT   OF   THE   CHIEF   OF   ENGINEERS,   U.  8.  ARMY. 

bat  with  a  high  exploeive  of  conBidorable  strength.  The  following  eqoAtiono,  appli- 
cable to  onbaqueons  explosions,  resnlt  from  the  three  experiments  made : 

K  =  44.8 (1) 

E  =  123 ,    .    . (2) 

^  —  (D+0.01)«  > •    v^J) 

p_  V  r  1415000  C    n'  ,4) 

L(D  +  0.01)*»  J 

L   [D  +  O.OiP'i    J 

in  which  K  and  E  are  constants  depending  on  the  nature  of  the  explosive ;  C,  the 
weight  of  the  charge  in  pounds ;  D,  distance  in  feet  from  the  center  of  the  charge  to 
the  surface  exposed  to  tiie  shock ;  W,  foot-pounds  energy  per  square  inch  of  surface 
exposed  to  the  shock ;  5,  the  angular  distance  in  degrees  of  arc  measured  from  the 
nadir  to  the  point  where  the  pressure  is  considered.  Equations  Q)  and  (4)  apply  to 
points  in  the  horizontal  plane  through  the  center  of  the  charge ;  equation  (5)  applies 
to  points  in  the  vertical  plane  through  the  center  of  the  charge. 

Comparing  equation  (5)  with  that  for  dynamite  No.  1  (75  per  cent,  nitro  glycerine) 
I  Und  the  new  explosive  to  have  a  strength  equal  to  84  per  cent,  that  of  the  latter. 

The  above  equations  being  based  upon  so  small  a  number  of  experiments  and  upon 
a  sample  which  was  manufactured  with  imperfect  appliances^  should  be  regarded  as 
subject  to  verification  by  future  experiments. 

The  powder  was  further  tested  as  to  the  smoke  element,  the  inventor  claiming  that 
when  fired  from  a  musket  it  gave  off  much  less  smoke  than  the  ordinary  black  pow- 
der. A  number  of  service  shells  were  loaded  with  charges  of  25,  30,  and  35  grains 
powder  and  .')00-grain  bullet,  and  fired  into  a  target  made  of  white  pine  boards  placed 
parallel  to  each  other  and  held  about  an  inch  apart  by  strips  at  each  end.  The 
results  were  briefly  as  follows: 

1.  The  penetration  of  the  .35-grain  charge  was  nearly  equal  to  that  of  the  service 
ammunition. 

2.  The  35-grain  charge  gave  off  less  smoke  than  the  service  ammunition,  but  no 
very  decided  merit  as  to  smokelessness  was  developed.  In  reference  to  this  point  it 
is  proper  to  mention  that  the  powder  had  not  been  diued,  and  it  may  be  that  the  con- 
siderable amount  of  moisture  which  the  charge  probably  contained  when  developed 
iuto  vapor  tended  to  increase  the  apparent  density^f  the  smoke. 

A  second  composition,  calle^l  by  Colonel  Alexander  his  high  explosive,  was  submit- 
ted for  experiment  and  snbjected  to  the  following  tests : 

Shot  No.  1.  Three  pounds  explosive  in  tin  can,  ignited  by  one  24-grain  fulminating 
fnze.    Submergence,  35  feet.    No  explosion. 

Shot  No.  2.  Same  as  No.  1.    No  explosion.  • 

Shot  No.  3.  One  pound  explosive  ignited  by  1  ounce  gun-cotton  and  1  24-graiu  fhl- 
minattng  fuze.    Submergence.  2  feet.    No  explosion. 

Shot  No.  4.  One  pound  explosive  ignited  by  30  grains  musket  powder  and  one 
24-grain  fulminating  fuze.    No  explosion. 

S.  W.  R0R68IJER, 

Captain  of  JCngineer$, 


A.—Shot  No,  1,  ApHl  8,  1890. 


Gauge. 

Lead  cylinder. 

Per  sqiiare  inch. 

Details  of  experiment. 

Kind. 

No. 

1 
3 

a 

4 
5 
6 

Dianeter. 

Shorten- 
ing. 

Energy. 

Pressure. 

BlploslTe,  Colonel  Alexander's   rifle  ' 
powder;  ring.  4   feet;   charge  8 
pounds ;  enbmergenoe  80  feet  case, 
can  No.— sawdust  tamping;   igni'< 
tion,   Smith's  exploder,  one  low  ten- 
sion fuze;  effects,  one  safety-line 
shackle  broken. 

• 

Inehet. 

0.4 
~       0.4 
0.4 
0.4 
0.4 
0.4 

InehM. 

.190 
.171 
.114 
.128 
.131 
.117 

FootfMmndg 

74.30 
68.70 
84.4b 
38.  SO 
43.80 
3&80 

Pound*. 

17.000 
16,940 
10.570 
11.890 
12.aiO 
11.000 

IfMD 

13,190 

' 

i"""v 

1 
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Shot  No.  2,  AprU  8,  1600. 


■ 

Gaage. 

Lead  eylinder. 

Per  square  ineh. 

DeteOs  of  experimonl 

Kind. 

No. 

Diameter. 

Shorten- 
ing. 

Energy. 

Pressure. 

BzpboiTe,  Colonel  Alexander's  rifle  f 
powder;  all  eondltloDe  same  as  in  j 
•bet  Ko.  1.    EfEBcte:  King  oiacked  J 
in  tipo  points,  one  gaoge  htoktn.  ] 
Pressoie  for  gauge  No.  t  assomed  to 
beaaaieastlialforNo.1.                   ( 

•  1 

Ineket. 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

Indus, 
.173 

(*) 
.101 

.114 
.006 
.128 

Foolpoundt 
64.8 

(•) 
20.0 
35.4 
27.0 
89.5 

PwmdM. 
16,120 

(•) 

9,630 

10,770 

9.190 

11,600 

Mean. 

U337 

'Lost 


B.—8hot  No.  3,  ApHl  8, 1890. 


Xxi^iTfl^  Colonel  Alexander's  rifle 
powder.  OondittoBS  all  same  as  in 
•hot  Noi  1.    EflTects  normaL 


Mesa 


» 

1 

0.4 

.146 

50.6 

2 

0.4 

.165 

60.5 

8 

0.4 

.111 

34.1 

' 

4 

0.4 

.110 

87.6 

5 

0.4 

.126 

40.5 

' 

9 

0.4 

.100 

83.2 

13,670 
15,400 

0,730 
11,220 
11,700 

0.560 


11,89^ 


2. 

ToRPBDo  Department, 
WUUfs  Point,  New  York  ffarhoTf  April  18, 1890. 

Sir:  I  bave  the  honor  to  sabmit  the  following  report  of  ring-firin^  experiments 
made  dnring  the  present  week  to  determiqe  the  strensth  of  a  new  high  ezplosiTO 
invented  by  Mr.  8.  R.  Divine,  chemist  to  the  Rendrock  Powder  Company. 

The  explosiye  was  invented  during  the  past  winter  and  has  been  under  laboratory 
test  for  aooot  two  months.    Its  composition  is  as  yet  a  trade  secret. 

Tbe  experiments  were  made  with  the  usual  apparatus  and  are  recorded  in  detail  in 
tbe  appendix.  Fifteen  shots  were  fired,  five  shots  of  2  pounds  each  and  ten  shots  of 
1  pound  each.  Two  of  the  latter  failed  to  explode,  probably  on  account  of  leakage 
of  water  into  the  tin  case  containing  the  charge. 

Discussing  the  results  by  Qeneral  Abbot's  method  as  described  in  Professional 
Papers,  No.  23,  Corps  of  Engineers,  the  following  "equations  result: 


E  = 
P  = 


46.4±.67 (1) 

131 (2) 

L    (D+0.01)"  J      ^"^^ 


Comparing  equation  (3)  with  that  for  dynamite  No.  1,  I  find  the  new  explosire  to 
hare  a  strength  of  86  per  cent,  that  of  the  latter. 

In  deducing  the  above  equations  I  have  artiitrarily  thrown  out  as  abnormally 
large  the  records  of  gauge  No.  1,  shot  1 ;  gauge  No.  2,  shot  2 ;  gauge  No.  2,  shot  3 ; 
gauge  No.  2,  shot  4 ;  gauge  No.  4,  shot  9  ;  gauge  No.  4,  shot  11.  The  leads  in  these 
cases  were  set  up  more  or  less  obliquely,  and  the  large  compression  recorded  may  be 
dne  to  this  fact. 
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Summary  of  experiments. 


THIN  GASES. 


No.  of  shot. 


1 

2 

8 

4 

5 

8 

9 

10 

11 

12 

13 

14 

16 


Charge. 


Weight 


2 
2 
2 
2 


Ck>]iditioii. 


Dry,  dboempressed 
....do  ...'........... 

....do 

....do 

—  do « 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 


Ring. 


FeeL 


i 

4 


Dis- 
tance 
to 


FoH. 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 
1.62 


Piesvme  per  square  ineh 
mean  of  ganges. 


Ob. 
nerved. 


10, 718 

10,649 

10.382 

10,847 

9.862 

6.489 

6,045 

6,632 

6,827 

6,535 

5,968 

7,068 

7,009 


Com- 
pnted. 


10,339. 


6,513^ 


Differ- 
ence. 


-f379 
+310 
+  43 
+508 
-477 
—  24 
—468 
+119 
--686 
+  22 
—545 
+555 
4490 


The  density  of  the  explosive  is  very  great.  A  small  charge  in  the  form  of  a  powder 
placed  10  a  bottle  and  settled  by  gentle  tapping  gave  a  weight  of  1.99  times  that  of 
an  eqnal  quantity  of  water. 

The  sample  under  test  proved  to  be  less'sensitive  to  explosion  by  percussion  nuder 
the  hammer  than  dynamite  No.  1  or  rackarock. 
Very  respectfully,  your  obedient  servant, 

S.  W.   ROE88LRR, 

Captain  of  Engineers, 
The  Post  Adjutant. 


3. 

Torpedo  Dbpartment, 
WilUte  Point,  Neto  York  Harbor,  ApHl  29,  1889. 

Sir  :  I  have  the  honor  to  submit  herewith  a  record  of  some  ring  firing  experiments 
made  April  28,  1890,  to  determiue  the  condition  as  to  strength  of  our  present  supply 
of  dynamite  No.  1,  purchased  in  1877: 

Number  of  shots  fired,  10.  Charge,  1  ponnd.  Case  containing  charge,  fuze  can. 
Ignition,  one  service  low- tension  fuze.  Ring,  3  feet  diameter.  Gauge,  No.  1.  Num- 
ber of  gauges,  6.  Leads,  0.4  inch  diameter.  Distance  from  center  of  charge  to  piston 
head,  1.12  feet.    Submergence,  35  feet.    Depth  of  water,  75  feet. 

The  explosive  was  dry  and  uncompressed,  being  placed  loosely  in  the  fuze  ca^ 
without  pressure  or  tamping. 

Discussing  the  data  by  General  Abbot's  method,  the  following  equations  result : 


K=61.7 
£=  204 


(1) 
(2) 


and  for  the  pressure  in  the  vertical  plane  through  the  center  of  the  charge, 


P=  ^  ["6636  (D-f  204)  C"! ' 


L  LD+0.01] 


(3) 


This  last  equation  represents  an  intensity  of  4  per  oent.  greater  than  that  givei!!  by 
the  general  equation  for  dynamite  No.  l,as  given  on  page  81,  Professional  Papers, 
No  23. 

The  details  of  the  experiments  are  given  on  pages  1,  2,  3,  and  4  of  inclosnre,  the 

deduction  of  constant  "  K"  on  page  5,  and  a  summary  of  the  experiments  on  page  6. 

Very  respectfully,  your  ooeidient  servant, 


The  PoBT  Aj}JUTANT. 


8.  W.  ROB88L«R, 

Captain  of  Engineere. 


APPE^IX   3 — BEPOET   OF   LIEUT.   COL.    KINO. 
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Appkndix  E.— Report  of  Lieutknant  Henry  Jervky,  Corps  of  Engineers, 
on  results  of  tests  of  power  of  various  explosives. 

Willets  Point,  NeW  York  Harb  dr,  July  18,  1890. 

Sir:  I  have  the  honor  to  submit  herewith  tbe  results  of  tests  of  tbe  power  of  vari- 
008  exploeives  made  during  the  months  of  May,  June,  aud  July,  1890,  tbe  first  group 
by  Lieutenant  Harding,  Corps  of  Engineers,  the  second  by  myself: 

Gboup  L 
[Wei|;htof  pnjeotile:  17^  pounds.     Friction  (assamed):  4^  pounds.] 


ExplosiTo. 


Henory  fulminate  (a  Mrvioe  fuze)  ... 

Rac-a-rock 

DynainitoNo.  1 

Do 

Do 

Do 

Colonel  Alexander's  powder,  glased  .. 

Do 

Do 

Ur.  Device's  explosiTo 

Do 

Bmmen's  smokeless  ftelbite 

Colonel  Alexander's  i>ofrder,  nnglased 
Smmenaite  Ko.  2  (S-F) 0. 

Do 

Do 

Emmeosite  No.  1  (S-G) 

Do 


Weight. 

Fuse. 

Number 
of  shots. 

Oraifu. 

24 

8 

30 

*S.  F. 

8 

19 

C.  F. 

3 

30 

S.  F. 

4 

40 

S.  F. 

2 

M 

S.  F. 

1 

80 

8.  F. 

8 

00 

S.  F. 

1 

90 

S.  F. 

1 

45 

8.F. 

1 

90 

S.  F. 

2 

3ft 

8.  F. 

2 

90 

S.  F. 

8 

90 

S.  F. 

4 

110 

S.  F. 

1 

120 

S.F. 

2 

90 

8.  F. 

I 

110 

S.  F. 

6 

Mean  rise  of 
pit^ectile. 


Feet 
0.70 
3.27 
L20 
6.46 
0.32 
7.0L 
2.82 
6.3L 

11.38 
3.80 
6.25 
5.44 

10.17 
6.61 
7.84 

11.04 
7.15 

10.68 


Gboup  II. 


[Weight  of  projeotile:  35|  pounds.    Friction :  4i  pounds.] 


Gun-cotton,  wet  nnoompressad. 

Do 

Gan-cotton,  oomproased 

Do 

Do 

Djrnamite,  No.  1 

Do 

Dynamite,  No.  2 

Do 

Do 

Do 

Tonlte,  dompressed 

Do 

Do 

Do 

Tonite,  unoompreased 

Do 

Do 

Do 

Do 

Oraoge  lightning  powder,  No.  2 
Orange  lightning  powder,  Na  8 

Do 

Do 

Do 

CHiTsr  patent  rifle,.  No.  1 

Olirer  patent  rifle,  Na  2 

Do 

Do 

Oliver  rifle  po  wd^  "So.  I , 

Do 

Do.. 


120 

8.  F. 

8 

90 

8.  F. 

2 

120 

S.  F. 

4 

136 

8.  F. 

2 

149 

8.  F. 

3 

90 

8.  F. 

•   6 

120 

8.F. 

6 

ISO 

8.F. 

3 

140 

8.  F. 

4 

160 

8.  F. 

4 

180 

8.  F. 

2 

30 

8.  F. 

8 

70 

8.  F. 

10 

110 

8.  F. 

18 

150 

S.  F. 

20 

40 

8.  F. 

10 

80 

8.  F. 

10 

120 

8.  F. 

16 

150 

8.  F. 

4 

160 

8.  F. 

8 

240 

8.  F. 

5 

100 

8.  F. 

7 

160 

S.  F. 

8 

220 

8.  F. 

8 

240 

8.  F. 

5 

240 

8.  F. 

4 

240 

8.  F. 

5 

120 

8.  F. 

9 

180 

8.  F. 

10 

120 

C.F. 

3 

240 

C.F. 

3 

240 

8.F. 

9 

9.89 
7.25 
8.67 
10.35 
10.28 
4.06 
10.43 
4.28 
6.00 
7.81 
8.65 
0  86 
2.34 
4.83 
8.36 
1.37 
3.48 
6.37 
9.51 
9.55 
7.00 
1.73 
3.06 
6.08 
7.06 
3.80 
4.95 
1.01 
2.05 
0.30 
2.46 
a60 


Several  shots  were  made  with*  the  different  grades  of  emmensite,  but  tbe  results 
showed  such  Irregularitv  that  tbey  have  not  been  recorded  in  tbe  above.    Tbe  papers 
containing  small  charges  of  emmensite  would,  after  a  few  days  {in  a  «Vo^«^  dx^  Ws^^ 
appear  to  be  soaked  in  a  greasy  liquid,  and  when  burned,  ga\Q  a  ft\\\4\i\>  ^x^iK^wi^ 
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soand.    The  emmeneite  iteelf  seemed  slightly  moist,  darker  in  color,  and  diminished 
in  weight. 

The  value  (4^  pounds)  for  the  friction  of  the  projectile  on  the  gnides  was  obtained 
by  moving  the  projectile  steadily  up  and  down  the  guides  by  means  of  a  differential 
pulley,  a  spring  balance  being  placed  bet^  een  the  projectile  and  the  pulley,  and  read 
every  foot. 
Diagrams  corresponding  to  Groups  I  and  II,  respectively,  accompany  this  report. 
Very  respectfully,  your  obedient  servant, 

Henrt  Jbbvky, 
Second  Lieut,  of  Engineers, 
The  Post  Adjutant. 


Appkndix  F.— Report  of  Lieutenant  Chester  Harding,  Corps  of  Engineers, 
OF  results  OF  experiments  on  the  Sensitiveness  of  Explosives. 

WiLLETS  Point,.  New  York  Harbor,  Febrnarif  14,  1890." 

Sir  :  I  have'  the  honor  to  submit  a  report  of  the  results  of  the  experiments  on  the 
■ensitiveness  of  explosives. 

The  dimensions  of  the  apparatus  used  are  given  on  plate  C. 

The  weight  of  the  hammer,  including  that  of  the  two  iron  bars  connecting  it  with 
the  center  of  rotiitiou,  is  2:).72  pounds.  The  dimensions  of  the  hammer  are,  roughly, 
6  by  3  by  1.5  inches,  and  of  each  of  the  two  bars,  24  by  2  by  one-half  inches. 

If  we  assume  that  for  a  given  position  of  the  axis  the  sensitiveness  of  the  explo- 
sive is  proportional  to  the  energy  required  to  detonate  it,  we  may  compare  sensi- 
tiveness by  reference  to  the  heights  necessary  to  produce  detonation  for  the  given 
position  of  the  axis,  since  the  energies  involved  vary  directly  as  the  first  powers  of 
these  heights.  « 

Frequently,  during  the  experiments,  an  explosive  would  detonate  after'repeated 
drops  of  the  hammer  from  a  height  which  failed  to  cause  an  explosion  at  the  first 
blow. 

The  temperature  of  the  room  varied  only  3°  C — from  9*^  to  12°  C — during  the  conrse 
of  the  experiments;  no  information  was  gained,  therefore,  as  to  the  variation  of  sen- 
sitiveness with  temperature. 

I  inclose  a  tabulated  record  of  the  results  of  the  experiments,  the' explosives  being 
arranged  in  the  order  of  sensitiveness.  The  list  comprises  all  the  explosives  Sergeant 
Brown  could  find  on  hand  at  this  post. 

Very  respectfully,  your  obedient  servant,  > 

Chester  Harding, 
Additional  Second  Lieut,  of  Enginoers, 

The  Post  Adjutant. 


Table  showing  relative  sensitiveness  of  explosives,  as  determined  bg  experiments  conducted 

during  the  month  of  January,  1690. 


Kmdo  of  explosive. 


Hercnrio  fnlmixiate 

Forcite  (05  per  cent. ) 

Explosive  gelatine 

Explosive  celatiDe    ftom 

Captain  Slagaire 

Forcite  (75  per  cent. ) 

Gannery  powder 

Do 

Bao-*-rock* 

Micar  powder 

Dynamite  No.  1: 

Thawed 

Frozen 

Do 


H 


Oraiins. 
2 

1.25 
1.25 

1 

2.5 

2 

i 

2.5 
6 

S.6 
2^5 
2.5 


OS  >> 

••5 


» 


9 
9 
9 

9 
9 

9 
1 
9 
9 

9 

6 
1 


M  O  "* 


I 


-ais 


Inch. 


Name  of  explosive. 


Gunpowder,  in  brass 

Gelbite,  smokeless 

White  gunpowder 

Tonite : 

Unoompressed 

Compressed 

Ynlcan  powder 

Atlas  powder,  A   

Bassian    powder,    hot 

pressed  

Hercules  nowder  No.  1 . . . 
Fori  ite  (40  per  cent) 

Do 

Dnalin ^ 


Pi 

H 


3 


QrainM. 
1 

L5 
5 

2.5 
2.5 
2.5 
2.5 

5 

3 

2.6 

3.6 

2.5 


0 
»     . 

U   OB 

•gp. 


9 

9 
9 

9 
9 
9 
9 

9 

9 
9 
1 

9 


1I§ 

bfio  o 


Inch. 
S 

it 

3 
S 
3 
3 

3 
3 
8 

7 


*  The  solid  and  liquid  constituents  of  rack-a-rook  were  tested  separasely  and  found  to  be  non*ex- 
pJoalre  under  the  hammer. 


T 
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Table  shomng  relative  acnsitivenese  of  explosivea^  e<o.— Continued. 
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Name  of  explosive. 


Atlas  powder,  B 

Gmuniated  gan-cotton  ... 
Gun-cotton: 

Wet,  uncoopreeeed. . . 

Dry,  compressed 

Kendrock ^. 

Collodion  cotuin 

Forcite  (20  i»er  cent.) 

G  iinpowder,  in  eopper 

KiOt^  powder,  service 

OiHD^o  lijchtninje  powder. 

Oliver  powder  lio.  1 

HeroaleM  powder  No.  2 

JadMon  powder  (30  per 
cent) 


» 

O  > 


Qrainu. 

2.5 
2.5 

2.5 
2.5 
5 

1.5 
2.5 
5 
10 
~  5 
5 
2 


§ 


-3^ 


n 


9 
9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


hi 

«  2  « 


4 
4 

4 
4 
4 
6 
5 

54 
6 

6 
6 


Nune  of  explosive. 


Picrate; 

No,  2, 1877 

No.  0,1877-.... 

Mammoth  powder 

£lectrio  powder  No.  1. . 

Mortar  powder 

Braytre  (Picric) 

Emmenaite  (G-G) 

Eromensite  (G-F) 

EnimenHite  (^F) 

Emmensite  (S-G) 

Cannon  powder 

Cocoa  powder,  Dapont. 

Picrato  No.  1,1877 

DesignoUe 


6 

0 

& 

u 

h 

o?> 

«  b 

'.^3*S 

.a 

•s-s 

? 

•3  P. 

^ 

M 

QrminM. 

1 

0 

1 

9 

10 

5 

10 

1 

10 

2 

10 

10 

10 

10 

1 

5 

53 


•■  i  M 


incJL 


7 

8 
10 
10 
10 

Hi 

Hi 
12 

12 

14 

14 


Appendix  H.— Reports  of  Captain  Solomon  W.  Roessleb,  Corps  of  Engineerb 

ON  TESTS  OF  INSULATED  CaBLX. 

1. 

Willets  Point,  New  Tors  Harbor,  January  2b,  1890. 

I  again  tested  this  morning  the  two  samples  of  insulated  cahle  (seamless;  furnished 
by  the  "  Safety  Insnlated  Wire  and  Cable  Company." 

Sample  No,  I— Plain  iusulatiou,  500  feet  length.  Insnlation  resistance  reduced  to 
75<^  Fahr.:  1,779  megohms  per  mile  after  two  hours'  submersion,, and  1,064  megohms 
after  twenty  hours'  submersion. 

Sample  No,  2. — Braided  insulation,  250  feet  long.  Insnlation  resistance  reduced  to 
7b^  Fahr.:  763  megohms  after  two  hours'  submersion,  and  814  megohms  after  twenty 
hours'  submersion.    Strength  of  battery,  2M  volts. 

The  resistances  correspond  to  the  galvanic  deflections  after  one  minute's  electrifi- 
ca!ion. 

The  galvanic  deflections  were  very  small  on  acoeant  of  the  small  lengths  of  cable 
under  test,  an  error  of  .1  in  estimating  the  fraction  of  a  division  of  the  scale  corre- 
sponding to  an  error  of  many  megohms  in  the  result.    ' 
Very  respectfully, 

S.  W.  ROBSSLBR, 

Captain  of  Emgineen. 
Colonel  King. 


Torpedo  Department, 
WitleU  Point,  New  York  Harbor,  February  4,  1890. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  tests  which  have  been 
made  up  to  date  to  determine  the  insulation  resistances  of  the  cables  stored  in  the 
laboratory  tank. 

siltxrtown  single  conductor  no.  37. 


Manufactured  in  1873,  and  received  at  Willets  Point,  January  1,  1874.  Stored  in 
cable  casemate  No.  7  until  transferred  September  6,  1886,  to  the  laboratory  tank. 
Length  of  oable,  2  miles. 

The  insulation  resistance  immediately  after  being  placed  in  tbe  tsink.,  qa  ^«\at- 
mined  by  a  hasty  measnremeut^  was  180  megohms  per  mile  at  IfP  ^a^T.*,  t\i«loV\»^- 
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ing  day  146.9  megohms;  September  8,  39  megolims;  September  14,  2.15  megohms. 
On  September  14,  the  cable  was  raised-irom  the  tank  to  make  room  for  a  fish  cable, 
and  retnmed  to  the  tank  September  21,  the  iDuer  end  hav^ing  been  re-wrapped  and 
paraffined.  On  Se])tember  22,  the  insolation  was  .75  megohms  per  mile;  September 
24,  .95;  September  27,  1.  Cable  raised  September  27,  and  inner  end  reparaffioed. 
Insulation  resistance  on  September  28,  1.07  megohms.  Cable  raised  and  re-reeled  on 
September  28.  Insulation  on  September  29,  .24  megohms ;  October  1,  .67  megohms; 
October  4,  1.15  megohms ;  October  5,  .77  megohms ;  October 6,  .82  megohms ;  Novem- 
ber 19,  .39  ihegohms.  Cable  raised  November  22,  to  make  room  for  a  Hooper  cable 
and  put  back  into  the  tank  November  30.  On  December  3,  1886,  the  insulation  was 
.36  megohms  and  from  this  date  became  practically  uniform,  gradually  falling  to  .22 
megohms  on  April  16,  1888.  On  January  8,  1890,  Lieutenant  Judsou  determined  the 
iusnlation  to  be  1.82  megohms.  The  cable  was  theu  raised  and  about  25  feet  cut  off 
from  the  wetted  end.  The  cable  was  put  back  the  same  day  aud  the  tank,  which  had 
been  partially  pumped  out,  was  refilled  with  fresh  water.  The  insulation  was  de- 
termined by  myself  January  31,  1890,  to  be  5.1  megohms  per  mile  at  75^  Fahr. ;  and 
on  February  1,  2.3  megohms. 
Lowest  E.  M.  F.  used  during  the  tests,  2:)0  volts. 

SILYERTOWN  SINGLE  CONDUCTOR  SAMPLE  DRUM  NO.  222. 

The  cable  was  received  January  1,  1874,  and  cut  into  two  lengths,  August  20,  1874. 

There  is  only  one  recorded  test  of  the  first  half  of  the  drum,  giving  257.7  megohms 
per  mile  at  75°  Fahr.  The  following  are  the  tests  made  with  the  second  half  of  the 
dram: 

April  10,  1875,  three  observations,  giving  1,805,  1,220,  2,306  megohms  per  mile  at 
750  Fahr. 

Megohms. 

June  29,1875 1,821 

June  30,  1875    (static    charge 

method) 5,700 

Nov.  29,1875 354 

Apr.    11,1876 298 


May  22,1879 

May  22,  1879 

Jan.  12,1882 

May  16,  1882 

May  30,  1882 

Aug.  19,  1886 

Aug.  21,  1886 

Aug.  25,  1886 


.161 

1.3i0 

.127 

3.800 

3.680 

.190 

.080 

.150 


Nov.   19,  1880 

Nov.   24,1886 

Nov.  26,1886 *.... 

Nov.   29,1886 

Dec.     3,  1886 

Jan.      4,  1887 

Jan.     4,  1887 

Jan.      4,1887 

Jan.      4,  1887 

Jan.      4,  1867 

Feb.  9,  1888  (fault  near  one 


Megoluna. 

.260 
.270 
.280 
.270 
.310 
.300 
.300 
.210 
-310 
.140 


end) •5,661 


There  are  no  further  recorded  tests  until  that  made  by  Lieutenant  Jndson,  January 
8,  1890,  giving  an  insulation  of  10. 8  megohms  per  mile.  The  cable  was  then  raised 
and  about  25  feet  cut  off  from  one  end. 

January  31, 1  determined  the  insulation  to  be  4.1  megohms,  and  February  1,  6.5 
megohms  per  mile  at  75°  Fahr.    Lowest  voltage  used  in  any  of  the  tests,  230. 


HENLEY  SINGLE  CONDUCTOR  CABLE— SAMPLE  MILE. 


Received  1874,  Insulation,  India  rubber 

mile  at  75°  Fahr. 

Megohms. 

June  29, 1875 2,320 

June  30, 1875  (static    charge 

method) 25,340 

Oct.    11,1876 724 

May   22,1879 133 

May    22,1879 .47 

May   22,1879 .18 

Dec.   31,  1881 1,912 

Dec    31,  1881  (static   charge 

method) 1,779 

Jan.    11,1882 122 

May    16,  1882  (over)....: 10 

May   27,1882 1 20 

May    30,1882 29.1 

The  tank  was  partially  emptied  to  raise 
fresh  water. 


;  manufacturer's  test,  5,264  megohms  per 

Megohms. 

Aug.   19,1886 1.173 

Aug.   19,1886 1,135 

Aug.   19,1886 1,135 

Aug.  21,1886 1,059.8 

917 

642.2 

544.5 

803.7 

40a7 

838.2 

16.2 

16 

15.9 

100.8 

a  Silver  town  cable  and  then  refilled  with 


Aug.  25,  18y6 
Nov.  19,  1886 
Nov.  24,  1886 
Nov.  26,  1886 
Nov.  29,  1886 
Dec.  3,  1886 
Feb.  9,  1888 
Feb.  23,  1888 
Apr.  16,  1888 
Jan.      8,  1890 


*Ohma. 
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Jan.31, 1890 68       |  Feb.  1,  1890 85.6 

Lowest  voltage  umd  daring  any  of  the  tegts,  230. 

HRNLBY  SINGLE  CONDUCTOR  CABLE— SAMPLE  MILE. 

Insulation,  ozokerite;  manafactnrer'a  test,  7,328  megohms  per  mile  at  75^  Fahr. 

MAgoHuDB,  Megohms. 


Nov.  29,1886 6,130 

Dec.      3,1886 6,035 

Jan.      7,1887 7,5:^ 

Jan.      7,  lgti7 7,573 

Jan.      7,1887 3,750 

Jan.     7,1887 5,083 

.Ian.      7,1887 3,749 

Feb.     9,1888 4,279 

Feb.  23,1888 ' 5,644 

Apr.    16,1888 6,987 

Sept.  28,  1888 6,147 

Jan.      8,1890 (t)     420 


Oct.  27,  1881  (static  charge)  ...  3,309 
Jan.    12,  1882  (static  charge  and 

deflection) 8,125 

Hay   23,  1882  (static  charge  and 

deflection) 12,290 

'  May    30, 1882  (static  charge  and 

deflection)  ...- 12,530 

Ang.  19,1886 4,264 

Aug.  21,1886 4,088 

Aug.  25,1886 3,28;* 

Nov.   19,1886 4,014 

Nov.  24,  1886 4.562 

Nov.  2e,  1886 6,751 

Tank  partially  emptied  to  permic  removal  of  a  Silvertown  cable  and  refilled  with 
fresh  water. 

Megohms,    i                                                               Megohms. 
January  31,    1890 4,439  |  February  1,1890 6,476 

Lowest  voltage  used  in  any  test,  213. 

When  not  otherwise  stated  the  method  used  was  that  by  deflections.    The  resist- 
ances eiven  are  those  taken  at  the  end  of  tho  first  minute. 
Very  respectfully,  your  obedient  servant, 

8.  W.  ROBSSLSB, 

Captain  of  Engineen, 
The  Post  Adjutant. 


Appendix  I.— Reports  of  Lieutenant  Albert  M.  IVArmit,  Corps  of  Engineers, 

on  tests  of  Building  Materials. 

1. 

Willets  Point,  New  York  Harbor,  February  12, 1890. 

Colonel  :  I  have  the  honor  to  submit  below  the  results  of  the  tests  directed  by 
you  to  be  made  on  certain  specimens  of  sandstones  from  the  Greac  Kanawha  quarries. 
The  tests  were  conducted  in  the  same  manner  as  were  General  Gilmore's  and  those 
previously  made  At  this  post  by  Lieutenant  Kees.  In  the  columns  headed  *'  Ratio  of 
absorption"  some  additional  results  are  recorded.  Specimens  were  saturated  under 
atmospheric  pressure,  and  column  2  gives  the  percentage  of  absorption.  The  speci- 
mens were  also  saturated  under  a  pressure  of  50  pounds  per  square  inch  and  the  results 
are  contained  in  column  3.  In  column  4  are  given  the  final  results  of  immersing  the 
specimens  under  a  varying  series  of  pressures  culminating  in  300  pounds  per  square 
inch.  The  total  time  in  water  was  about  one  and  one-half  hours,  and  the  rate  of  in- 
crease of  absorption  was  very  slow  aft^r  the  first  ten  minutes — due  far  more,  appar- 
ently, to  the  length  of  time  than  to  any  increase  of  pressure — indicating  that  very 
high  pressure  produces  little  effect,  althoogh  the  absorption  under  pressure  for  the 
same  length  of  time  in  materially  increased  over  the  atmospheric  percentage,  as  shown 
by  a  comparison  of  columns  3  and  2.  In  column  1  the  result  of  drying  the  specimens 
and  then  testing  for  absorption  is  given.  The  abnomal  percentages  seem  to  indicate 
that  under  the  high  pressure  to  which  they  had  been  subjected  the  constitution  of 
the  specimens  had  been  affected,  reudeiing  them  more  permeable  by  the  water. 

The  column  headed  ''Durability"   was  obtained  by  taking  the  percentage  of  loss 
of  the  specimens,  after  several  hours'  handling  in  a  saturated  condition  and  afifords 
some  idea  of  the  relative  value  of  the  stones  where  exposed  to  driving  rains. 
Very  respectfully,  your  obedient  servant, 

A.  M.  D'Armit, 
Second  Lieutenant  of  Engineert. 

Lieut.  OoL  W.  R.  Kino, 

CorpB  of  Engineers, 
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Beiult9  of  UiUof  sandstones  from  ike  G-reat  Kanawha  qwirrles. 


JTa 

1 
2 

3 

4 


6 

7 
8 


Quarry. 


Sattis  Ravine,  top 
ledge. 

SattiR  Bav  ne,mid- 
die  ledge. 

— do 

;$attia  Ravine,  bot- 
tom ledge. 


Gabbait'a  Bowl- 
der. 

...do 

Gabbart'a  main 
ledge. 


Descripfion* 


Gray,  pnrplish  streaks 
— do 


Gray 

Greenish  gray,  fine 
grained,  eompiftot. 

Xot  so  0ne  as  No.  4, 
poorer  spedmen  gen- 
erally. 

Coarse,  friable,  con- 
tains qaarts  grains. 

— do 

Clearly  stratified,  lay- 
ers homogeneous  but 
dissimilar. 


Position. 


On  bed... 


On  bed . 
...do.. 


..do 


On  bed. 
....do  .. 


Strength 
of  speci- 
men. 

Strength 

per  square 

inch. 

Speoifio 
gravity. 

29760 

30880 

33800 
45000 

43750 

44250 

36800 
33200 

7488 

7700 

8450 
11250 

10687 

11062 

9200 
8300 

2.37 

* 

2.37 

2.24 
2.36 

2.4 

2.26 

2.35 
2.21 

* 

Weight 

per  cubic 

foot. 


148.1 

148.1 

1410 
147.5 

150.0 

14L2 

146.8 
138.1 


Qoany. 


Sattis  Ravine,  top  ledge. 
Battis  Ravine,   middle 
ledge 

Do 

Sattis  Ravine,  bottom 
ledge 

Do.--..". 

Gabbart^s  Bowlder ..... 

Do 

Gabbart's  main  ledge. .. 


Ratio  of  absorption. 


1. 


Atmos- 
phere, 
lOmiU' 
ntes. 


.0401 
.0395 
.0555 

.0309 
•  0482 

.0493 

.0472 
.0421 


Atmos- 
phere, 

hours. 


.0437 
.0288 
.045 

.0302 
.6877 

.0478 

.0511 
.025 


8. 


50 
pounds 
square 
inches, 

hours. 


.0446 
.9467 
.059 

.0371 
.0604 

.0615 

.0515 
.051 


.   300 

pounds 

square 

inoh,li 

hours. 


.0473 

.048 

.051 

.0346 
.0522 

.0488 

.05 
.044 


Dura- 
bility. 


.9949 
« 9904 
.9858 

1.000 
.9934 

QQO 

.  998 
.991 


Tem- 
]>era. 
ture. 


72© 
720 

72« 
72° 

720 

72© 

720 
72° 


Bamarks. 


Craoked  violently. 

Evidently  on  bed  f^m  nat- 
ure of  fracture. 

Sodden  crack,  followed  by 
complete  crushing. 

Crumbled  to  dust;  pieces 
small;  a  very  homogene- 
ous specimen  and  typical 
fracture. 

A  much  coarser  stone ;  not 
so  much  stone  diist;  conea 
of  fracture  slipped,  reduc- 
ing atroDffth  of  specimen. 

Split  from  aU  foursidos,  leav- 
ing averypeifectpyraroid. 

Very  cbaraoteristio  fracture. 

Shows  typical  ftracture,  not- 
withfitanding  lack  of  itim- 
ilarity  in  layers;  crushed 
on  edge,  its  strength  would 
probably  be  materially  di- 
minished. 


WiLLBTs  Point,  New  York  Harbor,  June  5, 1890. 

Colonel  :  I  have  the  honor  to  submit  herewith  my  report  of  the  resalts  of  tests  di- 
rected by  yon  to  be  made^on  the  cement  being  used  in  the  constrnction  of  the  mining 
casement  at  this  point. 

The  cement  is  known  as  *'  Rosendale,"  and  was  pnrohvsed  in  open  market,  with  no 
knowledge  that  tests  were  to  be  made.  Samples  were  taken  from  different  barrels  at 
random  and  mixed.  In  the  construction  of  the  work  the  cement  is  mixed  with  sand 
in  the  ratio  of,  cement  one  part,  sand  two  parts.  Samples  of  this  mixtnre  were  taken 
from  the  box  just  as  it  was  being  used  in  actual  work. 

The  machine  used  for  testing  was  the  wooden  frame  formerly  used  for  testing  wire. 
This  was  placed  in  a  vertica .  position,  a  hook  bolted  to  the  lower  end,  with  a  second 
hook  fastened  to  the  upper  cross-bar  by  a  long  rod  having  a  thread  about  15  inches 
long.  Between  these  hooks  were  fastened  a  scale  beam  and  the  clutches  containing 
the  specimen.  While  one  man  turned  the  nut  of  the  threaded  rod.  thus  gradually 
jocreasing  the  stress,  another  man  kept  the  scale  beam  balanced.    The  reading  of  the 
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■cale  at  rnptnre,  minns  the  constant  weight  of  the  npper  clntoh  and  hook,  gave  the 
breaking  Btrens  in  pounds.  This  devioe  has  now  been  changed  bo  that  a  carefully 
gradaated  spring  balance  replaces  the  scale  beam,  rendering  the  manipulation  mach 
easier  and  equally  accurate.  This  will  be  used  in  future  experiments.  The  clutches 
used  consist  of  one  of  the  molds  in  which  the  specimens  were  made  cut  across  its  mid- 
dle section,  thus  enabling  the  specimen  to  be  grasped  by  the  clutches  uniformly  over 
its  bearing  surface.  Some  slight  defects  showed  themselves  in  the  working  of  this 
clntch  which,  however,  will  be  easily  remedied  so  as  to  render  it  perfectly  satisfac- 
tory. 

The  specimens  were  briquettes  made  in  the  molds  accompanying  the  hydraulic 
press  used  by  General  Gillmore  and  present  a  minimum  cross-section  of  2i  square 
inches.  The  cement  was  carefully  mixed  with  as  little  water  as  possible  and  very 
carefully  rammed  into  the  molds.  After  settling  for  twenty-four  hours  iu  air  the 
specimens  were  placed  in  water  for  seven  days  and  then  broken.  One  specimen  of 
pure  cement  and  one  of  the  mixture  were  left  in  air  for  eight  days.  The  table  below 
gives  the  results  of  the  tests  of  the  pure  cement  briquettes.  The  sand  specimens 
were  easily  ruptured  by  a  slight  pull  with  the  hands,  in  no  case  exceeding  20  pounds. 
This  being  deemed  unsatisfactory  some  rough  tests  were  made  as  to  their  compression 
strength^  with  results  showing  that  a  pressure  of  about  9  pounds  per  square  inch 
would  completely  crush  the  best  made  specimens;  some  poorly  made  ones  crumbled 
in  the  hands  after  three  days'  setting  in  air  ;  all  of  which  seems  to  indicate  that  the  ' 
cement  as  being  used  with  two  parts  of  sand  can  possess  little  useful  strength. 

In  about  two  hours  the  pure  cement  was  set,  while  at  the  end  of  twenty-four  hours 
the  mixed  cement  could  still  be  indented  by  t^e  finger.  Some  specimens  are  still  in 
the  water,  with  a  view  to  testing  after  thirty  days,  the  results  of  which  will  be  duly 
reported. 


Nmnber. 

Streoffth  of 
apdoimen. 

Strength  per 
square  inch. 

Remarks. 

1 

300 
225 
200 
240 
220 
225 
200 

1331 
100 
110 
107 

08 
100 

09 

8  days  in  air. 

1  dttv  in  air  and  7  dayn  in  water. 
"Do. 

2  

3 

4 

Do. 

0 

Do. 

0 

Do. 

7 

Do. 

Mean  of  2  to  7,  inclusive^  338  per  specimen  ;  102  per  square  inch. 
Further  tests  of  compressive  strength  as  well  as  transverse  will  be  made  as  soon  aa 
the  necessary  molds  are  secured. 

Very  respectfully,  your  obedient  servant, 

A.  M.  D'ARMIT, 
Second  Lieutenant  of  Engineert. 
Lieut.  Col.  W.  R.  Kino, 

Carps  of  Engineere, 


3. 

WiLLBTS  Point,  New  Tore  Harbok,  ifaroA  22, 1890. 

Colonel  :  I  have  the  honor  to  submit  herewith  my  report  on  the  concluding  tests 
of  the  series  made  to  determine  the  value  of  the  Rosendale  cement  being  used  in  the 
construction  of  the  mining  casemate  at  this  post. 

The  improvements  mentioned  in  my  previous  report  have  been  made,  and  the  ap« 
paratus  now  works  very  satisfactorily.  The  spring  balance  records  the  pressure 
exactly,  and  the  differential  pulley  allows  a  gra^uauy  increasing  pressure  to  be  ap- 
plied, which  may  be  continued  at  any  desired  amount  for  an  indetinite  time. 

The  briquettes  tested  were  parts  of  the  same  two  lots  mentioned  iu  my  previous 
report.    They  were  thirty  days  old,  having  been  twenty-niije  days  in  wat^T. 

The  ones  made  of  sand  and  cement  showed  but  little  tensile  strength.  There  un- 
doubtedly was  an  increase  over  the  strength  shown  at  the  end  of  seven  days,  about 
twice  the  force  being  necessary  for  rupture ;  still  a  pull  with  the  hands  was  sufficient 
to  Itreak  oven  the  strongest.  In  no  case  did  they  show  a  strength  of  more  than  10 
pounds  per  square  inch.  All  of  these  sand  briquetteH  were  of  the  first  lot  and  bad 
been  very  carefully  made  by  an  export  workman.  The  second  lot  of  pure  cement 
briquettes  had  been  made  by  a  less  skilled  workman,  and  at  the  end  of  thirty  days 
showed  less  strength  than  liad  the  better-made  ones  at  the  end  of  sev^^u  OLtk^ft.  "W^b 
latter  specimens  at  the  end  of  thirty  dAys  showed  no  appreciable  gain  \ii  &\>t^\i%^Ai«^^x^ 
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mazimam  streas  sustained  being  118  ponnds  per  aqnare  inch,  wliile  the  average  was 
practically  the  same  as  before. 

The  result  of  the  experiments  would  seem  to  be  that,  with  this  cement  when  pure, 
little  increased  strength  is  gained  after  seven  days ;  when  used  with  sand  there  Ik 
undoubtedly  a  gain,  but  the  maximum  atarength  developed  is  very  low. 
Very  respectfully,  your  obedient  servant, 

A.  M.  IHArmit, 
Second  Lieutenant  of  Engifteert. 
Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers, 


4. 

WiLUETs  Point,  New  York  Harbor,  Mag  16,  1890. 

COLONSL :  I  have  the  honor  to  submit  herewith  the  results  of  the  tests  directed  by 
yon  to  be  made  on  certain  specimens  of  sandstone.  The  experiments  were  conducted 
as  previous  ones  have  been,  except  that  as  there  were  eight  specimens  of  but  three 
quarries  I  tried  but  one  with  pine,  using  pasteboard  for  the  others,  and  I  desire  to 
call  attention  to  the  much  higher  strength  thus  developed  and  the  much  more  nearly 
typical  fracture  produced.  The  pine  strips  invariably  tend  to  break  the  stone  by 
lateral  spread.  I  also  call  attention  to  the  exceptional  quality  of  these  sandstones, 
their  hish  specific  gravity,  low  ratio  of  absorption,  and  remarkable  uniform  structure. 
All  of  the  specimens  were  crushed  ^'on  bed.'' 
Very  respectfully,  your  obedient  servant, 

A.  M.  D'Armit, 
Second  lAeutenant  of  Engineers, 
Lieut.  Col.  W.  R.  King, 

Corps  of  Engineers, 


Result  of  test  of  sa$idstones  from  Great  Kanawha  quarries. 


No. 


Quarry. 


^Blk'Bnrton.. 


do 


3 

4 


6 

7 


.  ...do ....... 

Elk  qaarriea 


Dann. 


.  ...do ........ 

Carmelton 
(Davis.  ] 


Description. 


.do 


/ 


Lijpbt  gray, 
fine,  granu- 
lar. 


•  • «  ■  U  V  ««•••■  •• I 


.do 


Coarser,  not  so 
homoge  - 
neoas  bands 
of  finer  par- 
pie  material. 

Very  light 
gray,  very 
even,  com- 
pact atmot- 
Tire. 

...do 

Greenish  tinge, 
very   fine, 
even  and 
c  o  m  p  a  o  t 
stmoture. 

...do 


22,000 


44,000 


50,000 


40.000 


33,000 


47,000 
40,500 


61,800 


u 


6,500 


11,000 


Specific 
gravity. 


2.40 


2.46 


12,500 


10,000 


8,250 


11,750 
10,125 


15,450 


y  2.44 


2.38 


2.45 


2.44 


2.45 
2.681 


r  1.15. 6 


163.7 


2.  US 


2.56 


>  2.17 


148.7 
153.1 

ri52.5 

■: 

.153.1 
ri61.2 

160.0 


flB    • 

§ 

r 


P.et 
2.5 


2.0 


73 


73 


3.2 

73 

2.3 

73 

3.1 

73 

2.6 
2.2 

73 
73 

2.6 

73 

Benuurks. 


Split  firam  the  sido. 
A  very  even 
etmctaret  bat  not 
a  obaraoteristio 
break  (pine). 

A  very  Ane  stone. 
Broke  porely  by 
orashfng.  No 
lateral  giving. 
Two  perfect 
cOnes.  (PBBtfi- 
board.) 

Completely  cmshed. 
But  one  oone. 
(Pasteboard.) 

Split  evenly  fromall 
sides  giving  typi- 
cal cones.    (Pine.) 


Cracked  at  24.000 
ponnds.  Broke 
pv    splitting. 


(&( 


©.) 


fPasteboard.) 
Completely  split  np 

in  all  directions. 

(Pine.) 


Complete  crashing. 
Good  oones. 
(Pasteboard.) 


-,,;- 

'^ 

^ 

B 

i 

,  s 

^ 

feE 

\"Wii& 
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5. 

WiLLKTS  Point,  New  York  Harbor,  June  6, 1890. 

Colonel  :  I  have  the  honor  to  sabmit  below  my  report  of  the  tests  made  of  the 
screDgth  of  a  specimen  brick,  sent  from  Tennessee  to  be  tested,  and  claimed  by  the 
makers  to  be  as  strong  as  granite. 

The  brick  was  reduced  to  the  form  of  small  cubes,  approximately  2  inches  on  the 
edge.  Owing  to  its  great  hardness  extreme  difficulty  attended  this  operation,  and  but 
three  cubes  were  obtained.  These  were  tested  with  the  hydraulic  press,  pasteboard 
being  used  as  the  bearing  surface.  In  •rder  to  compare  with  ordinary  brick  ten 
bricks  were  selected  from  those  now  bein^  used  in  the  construction  of  the  museum. 
These  were  selected,  not  at  random,  but  with  ^reat  care,  so  as  to  obtain  the  hett 
specimens.  Upon  being  crushed  the  common  brick  displayed  the  fracture  shown  by 
sandstone  wheu  crushed  on  edge.  The  characteristic  cones  seen  in  crushing  stones 
' '  on  bed  "  were  totally  absent.  The  Tenneseee  brick,  when  near  its  rupturing  pressure, 
f^ave  a  low  rustling  sound  similar  to  the  tearing  of  paper,  then,  as  the  pressure  was 
increased  a  few  thousand  poonds,  the  noise  increased  until  suddenly  the  whole  speci- 
men gave  way  completely,  no  fragments  as  large  as  a  small  marbl«^  remaining.  Alto- 
gether the  brick  displayed  very  satisfactory  qualities,  and  as  compared  to  ordinary 
brick  is  far  superior,  while  it  is,  as  claimed,  but  little  inferior  to  granite  itself  in 
strength. 


Number. 

Strangth  (crash- 

ing)  per  square 

inch. 

Number 

Strength  (crash* 

lug)  per  sqoare 

Inch. 

1 

Pound*. 

8,560 
5,000 
8.550 
6.550 
5,440 
4.880 
4,220 

8 

'  Pounds. 

5,220 

2 

9. 

3,000 
2,060 

8 

10 

4 

1« 

17,000 

6 

2* 

18,100 

6 

3* 

18,700 

7 

Mean  of  Kos.  2,  3,  4,  6,  6,  7,  and  8,  5,126  pounds  per  square  inch. 

Mean  of  1%  2*,  and  3*,  15,600  pounds  per  square  inch.  Ratio  of  Tennessee  to  com- 
mon brick  3:1.  Specimens  1,  9,  and  10  are  omitted  from  the  average  ashy  inspection 
they  could  be  seen  to  be  soft,  lisht  brick  of  a  light-red  color.  The  effect  of  thorough 
burning  is  apparent  in  No.  4,  which  was  an  arch  brick  and  burned  to  a  blue  color. 

Mean  specific  gravity  o^  three  specimens  of  common  brick 1. 919 

Mean  specific  gravity  of  two  specimens  of  Tennessee  brick 2. 052 

Mean  absorptive  ratio  of  n  ine  specimens  of  common  brick 09977 

Mean  absorptive  ratio  of  six  specimens  of  Tennessee  brick • 03123 

Batio  of  absorptive  powers,  1:3.2. 

The  specimens  were  thoroughly  saturated,  being  immersed  four  days.    The  low 
absorptive  power  of  the  Tennessee  brick  is  especially  noteworthy,  being  considerably 
less  than  that  of  the  best  specimens  of  sandstone. 
Very  respectfully,  your  obedient  servant, 

A.  M.  ly Abmjt, 
Seoond  Liemienant  of  Engineen, 
Lieut.  Col.  W.  R.  Kino, 

Corp*  of  Engineen, 


RIVERS  ANE  HARBORS,  ETC, 


APPENDIX  A^ 


IMPROVEMENT  OP  RIVERS  AND   HARBORS   IN  THE  STATES  OF  MAINE 

AND  NEW  HAMPShlRE. 


REPORT  OF  LIEUTENANT-COLONEL  JARED  A.  SMITH,  CORPS  OF  ENGI- 
NEEHS,  OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1890,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1. 
2. 

a. 

4. 


Lnbec  Cbannel,  Maine. 
Moo0e-fr-bec  Bar,  Mai  110. 
Karragaugus  River,  Maine. 
Breakwater  from  Mount  Desert  to  Por- 
cupine Island,  Maine. 
Bat^ailnce  River,  Maine. 
Penobscot  River,  Maine. 

7.  Belfast  Harbor,  Maine. 

8.  Camden  Harbor,  Maine. 

9.  Rockport  Harbor,  Maine. 

10.  Rockland  Harbor,  Maine. 

11.  Kennebec  River,  Maine. 

12.  Portland  Harbor,  Maine. 


5. 
6. 


13.  Cbannel  in    Back    Cove,    Portland, 

Maine. 

14.  Breakwater  at  montb  of  Saco  River, 

Maine. 

15.  Saco  River,  Maine. 

16.  Kennebnnk  Hiver,  Maine. 

17.  York  Harbor,  Maine. 

18.  Portsmontb  Harbor,  New  Hampshire. 

19.  Bellamy  River,  New  Hampshire. 

20.  Cocheco  River,  New  Hampsbire. 

21.  Harbor  of  Refuge  at  Little  Harbor, 

New  Hampshire. 


EXAMINATIONS  AND  SURVEYS. 


22.  Belfast  Harbor,  Maine. 

23.  Union  River  and  Union  River  Bay, 

Maine. 

24.  St.  Croix  River,  Maine. 


25.  Pleasant  River,  from  Colnmbia  Falls 

to  its  mouth,  Maine. 

26.  Kennebnnk  River,  Maine. 

27.  Cocheco   River,  from  Dover    to   its 

mouth,  New  Hampshire. 


United  States  Engineer  Office, 

Portland^  Me,j  July  10,  1890. 

General:  I  have  the  honor  to  transmit  herewith  annual  reports  for 

the  fiscal  year  ending  June  30,  1890,  for  river  and  harbor  works  in  my 

charge. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Ideut.  CoLj  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers f  If.  8,  A. 
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A  I. 
•  •       IMPROVEMENT  OF  LUBEC  CHANNEL,  BiAINE. 

Tbis  channel  lies  between  the  eastern  (extremity  of  Maine  and  Oampo- 
Bello  Island,  belonging  to  the  Dominion  of  Canada. 

Originally  the  channel  was  but  5  feet  in  depth  at  mean  low  water, 
and  bat  2  feet  at  low  water  of  spring  tides. 

The  project  is  for  a  channel  275  feet  wide  in  the  direct  parts  and  300 
feet  wide  in  the  bends.  Depth,  12  feet  below  mean  low  watet.  Total 
of  appropriations  to  Jane  30, 1890,  $169,000. 

Total  of  expenditures  tp  June  30, 1 890,  $  157,213.03. 

Under  the  contract  reported  last  year  dredging  was  commenced  June 
3,  1890,  and  will  be  continued  as  far  as  funds  permit  This  will  entirely 
complete  the  improvement.  The  amount  dredged  in,  June  was  20,286 
cubic  yards.    The  work  will  probably  be  completed  in  August. 

The  channel  is  a  thoroughfare  to  various  points  on  our  eastern  co&st, 
as  well  as  a  factor  of  safety  for  the  anchorage  in  Quoddy  Eoads,  when 
the  wind  changes  to  easterly  points. 

Local  statistics  are  therefore  very  incomplete,  and  there  is  no  means 
of  ascertaining  the  exact  number  of  passing  vessels. 

In  1882  a  record  was  kept  of  about  10,000  vessels  passing  Quoddy 
Head  light-house.  No  subsequent  record  has  been  kept.  A  record  of 
vessels  seen  to  pass  the  life-saving  station  at  Lubeo  in  1887,  in  day-time 
and  clear  weather,  shows  the  number  to  be  8,683. 

Lubeo  is  in  the  collection  district  of  Passamaquoddy.  The  nearest  port  of  entry 
is  Eastport,  Me.  The  nearest  light-house  in  the  United  States  is  on  West  Quoddy 
Head,  about  7  miles  below. 

There  is  a  Canadian  light-house  on  Mnlholland's  Point,  at  the  narrows  opposite 
Lubec. 

Money  statement 

July  1,  1889,  amount  available 1 |19»506.77 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889  $618.70 

July  1, 1890,  outstanding  liabilities 7, 107. 10 

July  1,  1890,  amount  covered  by  uncompleted  coutracts  made 

during  fiscal  year  ending  June  30, 1890 10,899.90 

18.619.70 

July  1,  1890,  balance  available 887.07 


A  2. 

IMPROVEMENT  OP  MOOSE-A-BEC  BAR,  MAINE. 

This  bar,  at  the  eastern  terminus  of  Moose-a-bec  Reach,  is  near  the 
town  of  Jonesport,  about  30  miles  east  of  Mount  Desert. 

The  ''Beach  "  is  a  thoroughfare  of  about  12  miles  in  lengthy  which  is 
traversed  by  thousands  of  vessels  annually ;  in  addition  to  this  it  forms 
an  admirable  harbor  of  refuge,  and  is  used  as  such  by  many  vessels, 
especially  in  the  winter  months. 

The  project  of  improvement  adopted  in  1881  and  modified  in  1888 
comprises  the  dredging  of  a  channel  300  feet  wide  and  14  feet  deep  at 
mean  low  water  over  the  bar,  to  remove  ledges  in  and  near  the  channel 
to  a  depth  of  16  feet,  and  to  construct  a  small  jetty  to  check  cross-cur- 
rents in  the  cut. 

The  total  of  appropriations  for  the  work  previous  to  June  30, 1890,  ia 
(55,000. 
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Expenditares  to  Jane  30, 1890,  $53,417.68. 

As  indicated  in  the  last  annual  report,  the  contractor  for  removing 
Steam-boat  Ledge  has  failed  to  complete  the  work.  As  work  had  been 
carried  on  two  seasons  at  a  great  loss  to  the  contractor,  and  as  the 
later  project  somewhat  modified  the  former  one,  so  that  no  loss  to  the 
improvement  wonld  resalt  from  the  failnre  of  the  contractor,  the  con- 
tract has  been  annulled. 

Only  one  payment,  amounting  to  $739,  was  made,  and  the  contractor 
thus  forfeits  the  retained  percentage,  amounting  to  $81,  in  addition  to 
the  work  accomplished  for  which  no  payments  have  been  made. 

Under  the  contract  for  dredging  reported  last  year,  the  cut  through 
the  bar  has  been  completed  to  its  full  width  of  300  feet  and  14  feet  deep 
at  mean  low  water. 

Dredging  was  commenced  August  28  and  completed  I^ovember  27. 

The  amount  of  material  removed  was  63,150  cubic  yards,  measured  in 
scows.  This  has  greatly  improved  the  thoroughfare,  through  which 
passes  almost  a  constant  procession  o&vessels  where  before  the  im- 
provement none  could  pass  save  at  high  water. 

Attention  is  asked  to  the  remarks  in  previous  reports  on  this  and  other 
distant  works  regarding  the  impracticability  of  carrying  on  the  work 
with  small  appropriations. 

It  is  proposed  to  expend  the  balance  of  funds,  and  the  amount  which 
may  be  appropriated,  in  constructing  the  small  jetty  and  in  removing 
ledges. 

The  impTovement  is  in  the  ooUeotion  district  •f  Mftohias,  Me.    The  nearest  light- 
houHe  is  Moose  Peak. 
Nearest  port  of  entry  is  Machfas,  Me. 

NoTB. — ^It  is  not  practicable  to  obtain  tonnage  statistics  of  this  thorongbfare.  The 
number  of  vessels  passing  annnally  has  been  estimated  to  be  as  great  as  25,000.  The 
average  tonnage  will  haraiy  be  less  than  300,  which  wonld  give  the  estimated  tonnage 
7,500,000. 

Money  statement 

Joly  1. 1889,  amount  available $22,447.36 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

'  putstanding  July  1, 1889 20,865.04 

July  1, 1890,  balance  available > 1,582.32 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 16, 582. 82 


Amount  ^estimated)  required  for  completion  of  exist! ng  project 80, 000. 00 

Amonnt  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
.    harbor  acts  of  1866  and  1867. 


A3- 
IMPROVEMENT  OF  NARRAGUAGU8  RIVER,  BiAINE. 

The  Narraguagus  Biver  proper  is  a  small  stream  flowing  across  the 
southwestern  portion  of  Washington  Oountj,  but  the  navigable  part  of 
the  river  comprised  in  the  project  for  improvement  is  really  a  tidal  arm 
of  the  sea  or  Narraguagus  Bay,  below  the  town  of  Millbridge,  which  is 
at  the  head  of  navigation. 

The  project  for  improvement,  originally  estimated  to  cost  $50^000^ 
consists  in  deepening  the  channel  by  dredging. 
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The  channel  is  to  be  from  200  to  300  feet  wide,  11  feet  deep  to  the 
lower  hiudiug,  and  thence  9  feet  deep  to  the  anchorage  near  Fickett's 
Point.  Originally  the  depth  was  but  5^  feet  at  mean  low  water,  and 
not  more  than  4  feet  at  very  low  stages. 

By  acts  of  August  5, 1886,  and  August  11, 1888,  Congress  appropri- 
ated $10,000,  a  total  of  $20,000. 

Previous  to  June  30, 1889,  the  expenditures  had  been  $10,339.58. 

At  the  commencement  of  the  fiscal  year  a  contract  had  been  made  for 
dredging  as  far  as  could  be  done  with  available  funds. 

The  contractor  began  dredging  on  the  20th  of  July,  and  completed  the 
work  August  17,  a  total  period  of  le«s  than  one  month. 

Under  this  contract  44,988  cubic  yards  of  material,  measured  in  scows, 
were  removed  and  dumped  in  deep  water  about  one-half  mile  distant. 

Thexshannel  is  now  dredged  tp  grade,  a  width  of  55  feet  for  a  distance 
of  2,800  feet,  thence  100  feet  wide  a  distance  of  1,000  feet,  and  then  the 
full  width  of  300  feet,  an  average  distance  of  600  feet. 

The  upper  part  of  channel  ^redgod  under  the  previous  contract  was 
found  to  be  partially  filled  with  saw-dust,  so  that  it  becomes  question- 
able whether  an  improvement  by  dredging  only  will  be  reasonably  per- 
manent. 

Steamers  can  now  proceed  to  the  lower  wharf,  and  can  turn  in  the 
wide  place  mentioned  above.  During  last  season  two  regular  lines  of 
steamers  touched  at  Millbridge. 

The  mouth  of  the  river  is  somewhat  used  as  a  refuge  for  steamers  and 
other  vessels  in  storms. 

The  commercial  necessities  are  not  extensive,  but  a  considerable  area 
of  country  is  dependent  upon  it  for  a  port. 

The  improvement  is  in  the  colleotion  district  of  Maohias.    The  nearest  port  of  entry 
is  Machias.    The  nearest  light-house  is  Narraguagus  light- hoase  on  Pond  Island. 
No  special  statistics  for  the  last  year  have  been  received. 
About  600  steamers  and  other  vessels  arrive  ana  depart  annually. 
The  imports  in  1877  were  approximately  10,000  tous.    Exports,  6,500  tons. 

Money  statement 

July  1,  1889,  amount  available $9,740.43 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outotanding  July  1,  1889 9,740.42 


Amount  appropriated  by  act  of  September  19,  1890 7, 500. 00 


Amount  (estimated)  required  for  completiou  pf  existing  project 2'i,  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30, 1892    22, 500. 00 
Submitted  in  complia'nce  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  4* 

CONSTRUCTION  OP  A  BREAKWATER  FROM   MOUNT  DESERT  TO  PORCU- 
PINE ISLAND,  MAINE. 

The  necessity  for  improving  this  harbor  arises  from  the  fact  that  it 
is  exposed  to  all  winds  and  seas  from  the  south  and  soatheasterly  di: 
rectioDS,  making  the  auchoriige  at  times  so  insecure  that  vessels  are 
unable  to  hold  their  positions. 

At  such  times  the  landing  of  passengers  and  freight  at  wharves  is 
not  only  difficult  but  dangerous. 

The  project  consists  in  constructing  a  breakwater  from  Porcupine 
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Island  to  Dry  Ledge,  and  thence  in  a  direct  line  to  a  point  near  the 
shore  of  Mount  Desert  Island^  a  total  distance  of  3,425  feet. 

The  estimated  cost  of  the  entire  breakwater  iuclnding  a  superstructure 
is  $800,000.      . 

The  act  of  August  11,  1888,  appropriated  $50,000  for  commencing 
the  work. 

The  last  annual  report  gave  the  details  of  preparatory  operations, 
including  a  contract  wifh  Mr.  Fred.  L.  Andrews,  of  Biddeford,  Me. 

The  delivery  of  stone  was  commenced  July  1  and  continued  in  an  ir- 
r^ular  and  unsatisfactory  way  until  November  5,  the  total  amount 
being  11,393  tons. 

On  the  7th  of  November  it  was  ascertained  that  the  contractor,  who 
had  visited  the  office  and  received  his  monthly  payment  for  November, 
had  surreptitiously  left  the  work  and  the  vicinity,  leaving  a  large  num- 
ber of  creditors,  mostly  poor  men.  The  debts  of  the  contractor 
amounted,  as  far  as  can  be  ascertained,  to  $3,639.04,  mainly  for  labor, 
stone,  and  freight. 

No  payments  were  made  on  deliveries  in  November,  amounting  to 
267  tons. 

There  was  no  good  and  sufficient  reason  for  suspending  work  at  that 
time,  as  the  weather  was  especially  favorable  and  the  laborers  and 
masters  of  vessels  emplbyed  were  anxious  to  continue. 

The  limit  of  time  for  completion  of  work  under  the  contract  was  June 
30,  1890.  The  contractor  has  failed,  therefore,  not  only  to  perform  the 
work  as  stipulated,  but  has  failed  to  pay  for  labor  and  materials  for 
which  he  has  himself  been  paid,  save  a  small  reserve. 

The  amount  thus  far  done  is  not  sufficient  to  produce  a  perceptible 
change  in  the  condition  of  the  harbor. 

It  is  understood  in  the  office  that  some  uneasiness  has  obtained 
among  the  cottagers  adjacent  to  the  proposed  woric,  caused  by  appre- 
hensions that  it  might  so  stop  the  tidal  currents  as  to  precipitate  the 
sewerage  along  the  shore,  or  that  it  might  form  part  of  an  annoying 
thoroughfare,  or  in  some  other  way  injure  the  shore.  It  is  therefore 
well  to  explain  that  the  end  nearest  to  Mount  Desert  Island  will  not 
reach  the  shore  by  some  500  feet.  The  ebb  and  flood  currents  will  nat- 
urally be  made  more  rapid  along  that  part  of  the  shore  so  as  to  reduce 
rather  than  to  increase  the  tendency  to  deposits. 

The  same  condition  makes  it  quite  impossible  to  create  a  thorough- 
fare* and  it  leaves  a  good  channel  for  small  vessels  to  pass  back  and 
forth  without  the  necessity  of  going  around  the  island. 

It  is  proposed  to  ex[>end  the  present  balance,  and  any  moru  which 
may  be  appropriated,  in  extending  the  breakwater  from  the  end  next 
to  Porcupine  Island. 

The  work  it  in  the  collectlou  distriot  of  Frenohmao's  Bay. 

Nearest  port  of  entry  Ellsworth ;  nearest  light-hoase  is  on  Egg  Rock,  3^  miles  dis- 
tant. 

Note.— The  latest  statistics  received  are  to  June  30,  1889.  (See  Report  Chief  of 
Engineers,  1889,  page  511.) 

Money  statement 

Jnly  1, 1889,  amount  available •. $49,007.16 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 12.718.94 

July  1, 1890,  balance  available 36,288.22 

Amount  appropriated  by  act  of  September  19,1890 50,000.00 

Amount  availahle  for  fiscal  year  ending  June  30, 1891 ^.'^leS^.SlE^ 


« 
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{Amount  (estimated)  required  for  completioo  of  existing  project..;...  .|700,000.00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  Jane30,1892  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


As. 

IMPROVEMENT  OF  BAGADUCE  RIVER,  MAINE. 

The  river  and  harbor  act  of.  August  5,  1886,  required  an  examinatioa 
or  survey  of  the  Bagadnce  River,  Maine; 

A  report  with  estimate  of  cost  of  works  considered  necessary  was  sub- 
mitted by  the  engineer  officer  in  charge  February^  2,  1888.  (See  Bcv- 
port  of  Ohief  of  Engineers  for  1888,  page  401.) 

The  project  adopted  for  the  improvement  consists  of  deepening  the 
channel  to  give  a  width  of  100  feet  and  a  low- water  depth  of  6  fee^  from 
South  Penobscot  to  Bridges  Point;  this  includes  dredging  and  remov- 
ing rocks.  The  project  also  includes  removing  a  small  amoupt  of  rock 
in  Johnson's  Narrows. 

By  act  of  August  11,  1888,  Congress  appropriated  $3,000  for  the  im- 
provement. 

As  this  small  sum  could  not  be  judiciously  expended  in  a  way  to  ac- 
complish any  beneficial  result,  work  on  the  improvement  has  been  sus- 
pended to  await  the  further  action  of  Congress. 

Previous'to  June  30, 1889,  an  expenditure  of  $100  from  the  appropri- 
ation was  incurred  in  the  necessary  office  work,  preparing  plans,  esti- 
mates, etc. 

Toefifect  any  valuable  improvement  of  the  channel  all  the  rock  must 
be  first  removed;  but  little  result  can  come  from  the  removal  of  a  por- 
tion only. 

The  estimate  of  $24,427.90  for  removing  all  the  rock  will  probably  not 
cover  the  expense  if  it  can  not  be  done  in  one  contract. 

The  improvmont  is  iii  the  collectioa  district  of  Castine. 

The  nearest  port  of  entry  is  Castine. 

The  nearest  light-honse  is-  Dice's  Head  light-house. 

No'replies  have  been  received  to  requests  for  recent  commercial  sta- 
tistics. 

Money  statement 

Jnly  1, 1889,  amoant  available $2,900.00 

July  1, 1890,  balance  available 2,900.00 

Amount  appropriated  by  act  of  September  19,  1890 4,000.00 

Amonnt  available  for  fiscal  year  ending  Jane  30,  1891 6, 900. 00 

f  Amoant  (estimated)  re<f  aired  for  completion  of  extstinff  project :)9, 875. 00 

Amount  that  can  be  prohtably  expended  in  fiscal  year  endiug  Jane  30, 1892  25, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  pver  and 
harbor  acts  of  1866  and  1867. 


A  6. 

IMPROVEMENT  OF  PENOBSCOT  RIVER,  MAINE. 

The  cbaiinel  at  Bangor  and  near  Crosby's  Narrows  was  originally  too 
narrow  to  accommodate  the  numerous  vessels  and  rafts. 
A  project  was  adopted  in  1884  to  widen  the  channel  to  300  feet,  giv- 
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ing  11  feet  depth  at  extreme  low  water  at  Bangor  and  12  feet  depth  at 
Crosby's  Narrows. 

In  1888  an  additional  project  was  adopted  to  deepen  the  shoals  be- 
tween Bucksport  and  Winterport  to  22  feet  at  low  water. 

The  eetimated  cost  of  the  part  above  Crosby's  Narrows  was $75, 000. 00 

Part  below  Winterport 365,000.00 

Total 440,000.00 

■  ■  '•     •>   — 
Appropriations  and  allotments  for  first  part  of  iinproveuient  to  Jane  :(0, 

l«90 55,000.00 

AUotnMnt  for  part  below  Winterport 30,000.00 

Total 85,000.00 

Total  expenditures  for  first  part  to  Jane  30,  1890 :{5, 4l!^.h7 

Below  Winterport 27,177.27 

Total 62,604.14 

The  work  of  widening  the  channel  at  Bangor  has  been  completed. 
The  removing  of  shoals  and  widening  of  channel  above  Crosby's  Narrows 
was  commenced  June  28,  1890,  and  dredging  will  be  continued  until 
available  funds  are  expended.  The  amount  remove<l  in  June  was  but 
138  cubic  yards. 

The-  limit  of  time  in  which  work  under  this  contract — reported  last 
year — may  be  completed  has  been  extended  to  September  30,  1890. 

The  shoal  near  Crosby's  Narrows  is  entirely  of  slabs,  edgings,  bark, 
and  other  mill-waste  which  has  in  years  past  been  thrown  into  the  river 
and  its  tributaries,  and  has  become  a  tangled  and  compact  mass,  very 
difficult  and  expensive  to  remove. 

Such  material  is  not  now  thrown  away  to  any  extent  as  it  was  for- 
merly, so  that  it  is  hoped  that  the  bar  may  not  form  again  after  being 
removed. 

Advertisements  inviting  proposals  for  dredging  in  the  channel  below 
Winterport  were  issued  June  4.  Proposals  were  received  and  opened 
July  2, 1890.  The  lowest  bidder  was  Joshua  B.  Johnson,  of  Wilming- 
ton, Del.,  and  the  contract  was  awarded  to  him  at  17  cents  per  cubic 
yard  for  material  measured  in  scows. 

Dredging  was  commenced  early  in  August  and  continued  until  No- 
vember 20,  when  it  became  necessary  to  suspend  for  the  winter.  The 
late  floods  in  the  spring  delayed  the  resumption  of  work,  but  it  was  re- 
commenced May  29, 1890,  and  continued  until  the  close  of  the  year. 

Amount  of  material  dredged  during  the  year  is  137,343.6  cubic  yaids. 

The  resulting  area  of  channel  dredged  has  been  wider  than  was  an- 
ticipated, for  the  reason  that  part  of  the  luateriHl  present  when  the  sur- 
vey and  estimate  was  made,  had  been  removed  by  some  temporary  con- 
dition which  caused  scouring,  so  that  the  amount  of  cubic  yards  which 
could  be  dredged  with  available  funds  extended  over  a  large  area. 

When  the  dredge  was  placed  upon  the  work  it  was  found  that  the 
depths  differed  greatly  from  the  depths  in  the  same  places  when  sur- 
veyed about  two  years  before.  This  difi'erence  was  so  great  that  in 
many  places  where  the  material  to  be  dredge<l  was  previously  from  1 
to  4  or  more  feet  deep,  no  material  was  found  above  grade,  and  in  other 
places  more  or  less  of  filling  had  obtained.  In  one  instance  the  filling 
was  nearly  9  feet.  It  became  necessary  theri»fore  to  make  another  sur- 
vey of  the  channel  in  order  to  relocate  the  work  to  be  done. 

The  material  moved  has  in  very  large  part  beeu  of  cWat  ^3t\«^\v&\i^ 
though  some  wery  soft;  ff»Ddy  wad  has  been  found  in  places  mot^  ox\^*e& 
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mixed  with  sawdust,  and  hard  sand  and  bowlders  have  been  found  at 
the  lower  end  of  the  cut  on  the  east  side. 

The  material  corresponds  exactly  with  the  indications  ascertained  by 
borings.    (See  map  opposite  page  516,  Report  Chief  of  Engineers,  1888.) 

In  dredging  the  ditt'erent  cuts  the  material  on  the  west  side  of  chan- 
nel has  in  general  filled  in  after  dredging  at  so  rapid  a  rate  that  while 
the  dredge  moved  over  its  own  length  in  making  a  cut  the  soundings 
showed  a  fill  of  2  or  more  feet. 

The  condition  of  the  channel  can  not,  therefore,  be  described  until 
another  survey  shall  show  whether  the  dredging  has  caused  any  per- 
manent result. 

Penobscot  River  has  a  very  extensive  commerce,  in  which  lumber 
and  ice  are  the  largest  items.  It  has  been  impracticable  to  obtain  com- 
plete commercial  statistics  in  time  to  accompany  this  report.  The 
statistics  of  the  ports  of  Bangor,  Winterport,  and  Bucksport  for  one 
year  were  quite  fully  given  in  annual  report  for  1887.  (Report  of  Chief 
of  Engineers,  1887,  x}ages  444  and  445.) 

Bangor,  at  head  of  navigaiioD,  is  a  port  of  entry. 
Furt  Knox  is  at  the  narrows  opposite  Bucksport. 

Money  statement 

July  1,  1889,  amount  available |49r238,-14 

July  1,  1890,  atuoant  expended  dnring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  18«9 $21,994.57 

July  1,  1890,  outstanding  liabilities 4,848.01 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

duriug  tiscal  year  ending  June  .50, 1890 20,713,96 

47,556.54 

July  1,  1890,  balance  available 1,(>81.90 

Amount  appropriated  by  act  of  September  19,  1890 25, 000. 00 

Amouut  available  for  fiscal  year  ending  June  30,  1891 26,681.90 

1  Amount  (estimated)  required  for  completion  of  existing  project 330,000. 00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1892  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proponaU  for  dredging  in  Penobscot  River,  Maine,  between  Bucksport  and 

Winterportj  opened  July  2,  1889. 


No. 


2 
3 

4 


Nune  and  address  of  bidder. 


Moore  &  Wright,  Portland.  Me 

Thomftii  Syroonds,  Leominster.  Ma«8 

Robert  Hamilton,  Chebcv^iie,  Me.,  and  Solomon  Sawyer,  Yarmouth,  Me 
Joshua  B.  Johnson,  Wiliaiiigtou,  L)el .'. 


Price  per  cable  yard. 


Dredged 

material 

meaiiarcKi 

in  scows. 


(kntt. 


U 
86 
2a 
17 


Rockv 

above  1| 

oubic  yards 

eacli. 


$15.00 


12.00 


The  contract  was  awarded  to  Joshua  B.  Johnson* 
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Tonnagpof  Penobscot  River ^  Maine,    Estimated  as  nearly  as  possible  from  statistics  fur- 
nished for  1886. 


Bangor 

Winterport 

Backsport 

IfiBoeuaneoas small  landiogs  (estimated). 

•Totri , 


Aniyals. 


Tons. 

054,305 
30,000 
46.000 
60,000 


1.  079.  305 


Departures. 


T<m». 
964.687 
30,000 
41.100 

50,000 


1.  085, 787 


Total  of  tonnage  of  yessels  in  and  oat  2,165,092. 

Note. — In  the  present  season  the  shipments  of  ice  alone  will  amount  to  700,000  tons, 
which  exceeds  the  ice  shipments  of  1886,  by  520,087.5  tons. 


A  7. 

IMPROVEMENT  OF  HARBOR  AT  BELFAST,  MAINE. 

A  project  for  improvement  of  this  harbor  was  adopted  in  1876,  the 
object  being  to  enable  vessels  drawing  10  to  12  feet  of  water  to  reach 
the  wharves  on  the  west  side  at  all  stages  of  tides. 

The  work  was  comi)leted  in  1880,  leaving  a  small  balance  which  has 
aince  been  available,  and  has  been  partially  expended  in  the  i:emovaI 
of  a  wreck,  and  in  necessary  examinations  and  surveys. 

The  amount  expended  previous  to  June  30, 1889,  was  922,213.84. 

The  river  and  harbor  act  of  August  1 1 ,  1888,  required  an  examination 
or  survey  of  the  harbor.  "  ^ 

The  examination  was  made  in  September,  1888,  and  a  survey  was 
made  in  September,  1889. 

Reports  of  the  examination  and  survey  have  been  submitted  and 
printed  in  Ex.  Doc.  No.  81,  House  of  Representatives,  Fifty-first  Con- 
gress, first  session. 

Copies  of  the  reports  are  appended  hereto. 

The  project  contemplates  dredging  the  bar  in  main  channel  to  a  depth 
of  15  feet  at  mean  low  water  and  a  least  width  of  220  feet ;  also  dredg- 
ing areas  on  the  east  and  west  side  of  the  channel  to  8  feet  and  13  feet, 
respectively. 

The  estimated  cost  of  the  improvement  is  $52,000. 

Congress  not  having  taken  action  on  this  project  it  is  not  included  in 
the  statement  and  estimate  of  funds  appended  hereto. 

The  latest  commercial  statistics  repotted  are  included  in  report  of  Chief  of  Engi- 
neers for  1888,  paceb  383  and  384.  Statistics  are  furnished  in  snoh  form  that  it  is 
very  difficult  to  redace  them  to  a  tonnage  measurement.  As  nearly  as  this  can  be 
done,  the  annual  tonnage  in  freights  entering  and  leaving  the  harbor  is  as  follows : 

Tods. 

Exports 110,000 

Imports 244,000 

Money  statement 

July  1, 1889,  amount  available 12,786.16 

July  1, 1890,  amount  expended  dnring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 800.17 

July  1, 1890,  balance  available 1,985.99 

Amount  appropriated  by  act  of  September  19,  1890 10 ,OQft ,(^ 

Amount  available  for  Baoal  year  ending  June  30, 1891 W,^^»^ 
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r  Amoant  (estimated)  required  for  oompletion  of  existing  project : .  $42, 000. 00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  3u,  1892    42, 000. 00 
Submitted  in  <$bmpliance  with  requirements  of  sections  '^  of  river  and 
harbor  acts  of  1866  and  1867. 


I 


A  8. 

IMPROVEMENT  OF  HARBOR  AT  CAMDEN,  BIAINE. 

This  harbor  is  so  shoal  that  at  low  water  vessels  drawing  more  than 
6  feet  can  not  reach  the  wharves. 
The  project  for  improvement  adopted  in  1888  is  as  follows : 

(1)  Dredging  approaches  to  depth  of  12  feet 

(2)  Dredging  channels  to  depth  of  10  feet. 

(3)  Removing  middle  ground. 

Under  the  appropriation  of  $5,000  by  act  of  August  11,  1888,  dredg- 
ing was  commenced  August  26, 1889,  and  on  October  3  was  suspended, 
the  small  amount  available  having  been  expended. 

The  amount  of  material  removed  was  18,045  cubic  yards,  measured 
in  scows. 

The.result  has  been  to  deepen  the  west  side  of  the  harbor  and  chan- 
nel to  grade,  a  distance  of  1,150  feet  with  a  width  of  75  feet,  and  an 
additional  distance  of  905  feet  with  a  width  of  50  feet. 

This  is  not  enough  to  produce  any  radical  improvement  but  will  assist 
somewhat  reaching  wharves  on  the  west  side. 

The  amount  removed  in  scows  is  approximately  equal  to  13,500  cubic 
yards  in  situ. 

This  would  make  the  cost  per  cubic  yard  exceed  37  cents. 

The  estimated  cost  was  35  cents,  which  would  doubtless  exceed  the 
actual  cost  if  it  could  be  done  in  sums  not  less  than  $20,000.  In  this 
connection  attention  is  asked  to  the  remarks  in  report  for  Kockport 
Harbor. 

In  such  cases  where  a  small  amount  is  not  sufficient  to  complete  the 
improvement  nor  to  make  a  radical  benefit,  it  is  the  judgment  of  the 
officer  in  charge  that  it  would  be  better  to.  omit  the  expenditure  en- 
lirely  until  a  much  larger  amount  may  be  available. 

The  original  estimate  for  the  entire  work  was  $59,930.  The  amount 
already  done  exceeds  the  estimated  cost  of  that  portion.  While  it  is 
hoped  that  future  contracts  may  be  such  as  to  correct  this  small  excess, 
yet  it  seems  desirable  to  add  $70  to  the  original  estimate  and  thus  make 
the  amount  $60,000  in  round  numbers. 

Camden  is  a  point  touched  regularly  throughout  the  year  by  two  or 
more  lines  of  steamers,  and  is  one  of  the  harbors  where  shipbuilding  is 
carried  on,  besides  other  industries. 

Camden  is  ia  the  colleotiou  diBirict  of  Belfast.    The  nearest  light-hooBe  is  on  Negro 
Island,  at  entrance  to  harbor. 
The  nearest  fortification  is  Fort  Knox,  at  Bucksport  Narrows. 

Money  statement. 

Jnly  1, 1889,  amount  available $4,905.14 

July  1, 1890,  amoant  expended  daring  fiscal  year,  exclnsive  of  liabilities 
outstanding  Jnly  1, 1889 4.8^3.81 

July  1,1^90,  balance  available 31.33 

Amount  appropriated  by  act  of  September  19, 1890 6, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 6, 031. 33 
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Ainoant  (eHtimated)  required  for  completioo  of  exisfciui;  project |49»000. 00 

AmoiiDt  that  can  be  profitably  ex pended  in  fiscal  year  end  iD$c  Jane  ^il^i   25,000.  00 
SiibmitUd  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  0. 

IMPROVEMENT  OF  HARBOR  AT  ROCKPORT.  MAINE. 

This  harbor  is  upon  the.  west  side  of  Penobscot  Bay,  abont  6J  naileB 
north  of  Rockland.  It  is  o[>eii  on  the  south,  and  has  ample  depth  of 
water  except  near  the  wharves  at  the  upi)er  or  northern  limit. 

The  obstructions  are  from  the  shallow  water  near  the  wharves  and 
from  ice  in  winter,  the  ice  being  doubtless  made  worse  by  the  shallow 
water. 

The  project  of  improvement  is  to  deepen  the  part  near  the  upper 
wharves  to  12  feet  at  mean  low  water. 

Under  the  appropriation  of  $10,000  by  act  of  August  11,  1888,  dredg- 
ing was  commenced  October  7,  and  completed  December  12, 1889. 

This  work  was  under  a  contract  with  Mr.  E.  P.  Lovering,  of  Ports- 
mouth, N.  H.,  as  stated  in  last  annual  report. 

Under  this  contract  45,000  cubic  yards  of  material,  measured  in 
scows,  were  removed,  resulting  in  deepening  somewhat  more  than  two- 
thirds  of  the  area  covered  by  the  project.  The  remaining  portion  is  on 
the  west  side. 

This  work  will  greatly  facilitate  the  landing  at  the  upper  wharves, 
and  it  is  hoped  it  may  decrease  the  difficulty  from  ice  in  winter. 

The  estimated  cost  of  the  entire  work  wsis  but  $14,000,  and  it  could 
have  been  completed  on  that  sum.  A  little  less  than  one- third  of  the 
work  rerasins  to  be  done,  but  a  division  of  the  small  amount  into  two 
parts  causes  an  unavoidable  increase  of  the  cost.  Each  part  must 
include  the  transportation  of  dredges  and  scows  from  a  distant  point 
an<i  return,  and  other  contingent  expenses  are  similarly  increased.  As 
a  result  the  an>ount  remaining  for  active  work  is  reduced  to  a  point 
which  is  not  worth  the  consideration  of  parties  controlling  the  best 
plant,  and  having  means  to  do  work  promptly. 

.  It  is  therefore  often  more  difficult  to  expend  such  small  amounts 
within  the  limits  of  a  fiscal  year  than  would  be  the  case  if  the  sums 
were  many  times^as  large. 

A  large  amount  of  lime  is  shipped  from  Rockport,  and  also  ice  and 
miscellaneous  articles. 

Ship-building  is  also  one  of  the  industries.  . 

Rockport  is  in  the  collection  district  of  Belfast.    Nearest  light-hoose  is  on  Indian 
Island  at  entrance  to  harbor. 

Money  statement. 

Jnly  1,  1889,  amount  available $9,821.32 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 9,808.13 

July  1, 1890,  balance  available ♦     13.19 

Amount  appropriated  by  act  of  September  19,  1890 •      5,000.00 

Amount  available  for  fiscal  year  endin>s  June  30, 1891 5, 013. 19 
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A  lo. 

IMPROVEMENT  OP  HARBOR  AT  ROCKLAND,  MAINE. 

This  harbor  is  so  located  as  to  form  a  convenient  refuse  for  large 
numbers  of  coasting  vessels.  It  is  in  the  southwest  part  of  Penobscot 
Bay.  The  anchorage  is  good,  bnt  was  originally  exposed  to  all  easterly 
storms. 

The  project  for  protecting  the  anchorage  adopted  in  1881  consisted 
of  two  breakwaters ;  the  first  to  extend  1,900  feet  from  Jameson's  Point, 
and  a  second  breakwater  nearer  the  shore  to  extend  northward  from 
South  Ledge  a  distance  of  2,640  feet.  (See  map  opposite  page  464,  Re- 
port Chief  of  Engineers,  1881.) 

In  1887  it  had  become  apparent  that  if;  would  be  necessary  to  raise 
the  breakwaters  to  high-water  level  and  make  them  20  feet  wide  on 
top.  The  project  and  estimate  for  the  first  breakwater,  i.  e.,  the  one 
from  Jameson's  Point,  were  therefore  modified. 

At  the  beginning  of  the  fiscal  year  the  work  of  increasing  the  height 
and  width  of  the  breakwater  was  in  progress  under  a  contract  pre- 
viously reported. 

Work  under  the  contract  was  completed  December  4, 1889,  and  in 
addition  thereto  584^  tons  of  small  stone  were  furnished  and  placed  in 
interstices,  to  secure  the  large  stone,  under  a  separate  agreement  with 
the  contractor.  The  total  of  stone  placed  upon  the  breakwater  under 
the  contract  was  30,073J  tons,  of  which  16,474^  were  placed  subsequent 
to  July  1,  1889. 

As  a  result  the  breakwater  from  Jameson's  Point  has  been  raised  to 
level  of  mean  high  water,  and  20  feet  wide  on  top  a  distance  of  1,235 
feet  from  the  outer  end.  The  remaining  part  is  5  feet  above  low  water 
and  10  feet  wide  on  top,  which  is  considered  sufficient. 

The  following  copies  of  letters  and  of  the  report  of  the  Board  of  En- 
gineers explain  fully  the  reasons  for  modifying  the  remainder  of  the 
project  for  this  improvement. 

Total  appropriations  for  the  improvement $I5'2,  HOC.  00 

Total  expenditures  to  June  30,  1890.. 152,500.00 

It  is  proposed  to  apply  the  funds  for  which  an  estimate  is  submitied 
to  the  extension  of  the  breakwater  from  Jameson's  Point. 

Rockland  is  a  port  of  considerable  commercial  importance  and  its' 
harbor  forms  an  excellent  refuge,  for  which  it  is  much  used. 

Rockland  is  a  port  of  deli  ver  j  in  the  collection  district  of  Waldoborongh.  Ttie  near- 
est port  of  entry  is  Waldoborongh.  The  nearest  light-hoase  is  Owl's  Head,  2  miles 
distant. 

Money  statement 

July  1, 1889,  amount  available |18, 102. 33 

Jnly  1, 1B90,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 18,162.33 


Amount  appropriated  by  act  of  September  19,  1 890 37, 500. 00 


Amoant  (estimated)  required  for  completion  of  existing  project 442.500.00 

Amoo^  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    75, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COXHXBGIAL  STAT1BTIC8. 
EXPORTS. 

Lime , 187,500 

FiBh .350 

LolMten ^ 500 

IMPORTS. 

Casks 7,500 

C4>al 30,000 

Lumber • 10,000 

Shingles '. 1,000 

cupboards : 1,000 

Lines  of  steamers 5 

Axriyals  of  steamers 1,842 

Note. — ^The  statistics  rsceiyed  are  Terj  incomplete. 


lettbs  fboh  lietjtenant-oolonel  jared  a.  smith,  corps  of 

engineers. 

United  States  Engineer  Office, 

Portland,  Me.,  April  19,  1890. 

General  :  Since  the  adoption  of  the  project  for  improving  Bockhmd 
Harbor,  Maine,  shown  in  Eeport  of  Chief  of  Engineers  for  1881,  of>po8ite 
page«464,  there  has  been  much  discassion  of  the  subject,  and,  so  far  as  I 
can  ascertain,  an  almost  unanimons  opinion  that  the  constrnction  of  the 
second  breakwater  as  planned  will  not  only  injure  the  harbor  by  retain- 
ing ice  in  winter,  but  will  greatly  limit  its  benefits  by  the  restricted 
room  it  will  aflford  for  anchorage. 

These  are  giren  in  connection  with  the  opinion  that  an  extension  of 
the  present  breakwater  from  Jameson's  Point  will  make  the  harbor  as 
nearly  as  possible  all  that  can  be  desired. 

In  1885  Oolonel  Blunt,  who  was  then  in  charge  of  the  improvement, 
took  measures  to  ascertain  as  far  as  practicable  the  facts  and  opinions 
on  the  subject.  The  replies  received  gave  cogent  reasons  for  continuing 
the  improveqient  by  extending  the  breakwater  from  Jameson's  Point. 
The  subject  was  first  brought  to  my  attention  by  Colonel  Blunt,  whom 
I  succeeded  early  in  1886,  and  it  has  been  mentioned  in  the  annual  re- 
ports since  that  time,  but  without  recommendation,  for  the  reason  that 
the  first  breakwater  was  not  completed. 

The  Jameson's  Point  breakwater  has  now  been  completed  to  the  en- 
tire length  originally  planned,  and  with  the  exception  of  a  few  hundred 
feet  near  the  shore  the  work  has  been  raised  to  tbe  level  of  mean  high 
water.    Nothing  more  is  at  present  required  upon  this  breakwater. 

I  inclose  a  tracing  from  a  map  of  the  harbor  to  accompany  and  exi)lain 
this  letter.  Upon  the  tracing  the  breakwater  now  completed  is  shown 
in  black.  The  second  breakwater  of  original  project  is  in  red  on  the  line 
of  A.  C. 

The  principal  storms  from  which  the  harbor  requires  protection  come 
from  points  between  east  by  north  and  north  by  east.  If  the  present 
breakwater  be  extended  to  a  point  east  by  north  from  South  Ledge  it 
will  protect  the  wharves  and  inner  anchorage  from  northeasterly  storms 
as  efiectually  as  the  proposed  inner  breakwater  could  do. 

As  the  opening  between  the  two  breakwaters  would  be  kept  clear 
for  a  passage  to  the  harbor,  the  extension  of  the  present  breakwater 
would  protect  an  area  for  anchorage  outside  the  18-foot  curve  nearly 


440   REPORT  OP  THE  CHIEP  OP  ENGINEERS,  U.  8.  ARMT. 

twice  as  great  as  would  follow  from  the  other  plan.  Anchorage  inside 
the  curve  of  18  feet  is  of  no  practical  value  in  storms  for  largo  vessels. 
It  should  be  noticed  that  Jameson's  Point  ledge  pushes  the  curve  of  18 
feet  into  the  anchorage,  and  near  its  point  has  but  9.3  feet  depth  of 
water.  With  the  smaller «area  Jameson's  Point  ledge  becomes  especially 
dangerous,  and  its  removal  would  be  necessary. 

The  available  room  afforded  by  present  project  is  far  too  small  to 
accommodate  the  vessels  which  wili  require  the  anchorage  in  storms. 

The  larger  plan  proposed  covers  a  well  protected  area  of  only  about 
225  acres,  and  the  best  information  to  be  obtained  makes  it  apparent 
that  such  an  anchorage  will  be  little  enough  to  flieet  the  requirements. 
The  more  shallow  water  becomes  heavily  covered  with  ice  in  winter,  so 
that  the  anchorage  is  necessarily  restricted  to  the  deep  water,  and  it  is 
much  feared  that  the  inner  breakwater,  as  planned,  will  retain  the  fields 
of  ice  and  assist  their  formation,  to  the  great  injury  of  the  harbor. 

To  the  reasons  before  given  should  be  added  the  necessity  for  making 
the  extremities  of  such  breakwaters  by  lights  of  types  which  can  not 
be  mistaken  for  those  of  a  vessel  at  anchor.  With  two  breakwaters, 
the  maintenance  of  two  good  lights  will  be  indispensable,  and  a  third 
would  be  desirable.  With  the  single  breakwater  only  one  light  will  be 
needed. 

In  estimating  the  cost  of  the  proposed  extension  of  breakwater,  it 
becomes  necessary  to  revise  the  estimate  for  the  inner  breakwater.  The 
estimate  is  for  a  work  only  5  feet  above  mean  low  water  and  10  feet 
wide  at  top.  In  the  case  of  the  breakwater  from  Jameson's  Point,  the 
height  was  found  inadequate,  so  that  the  top  has  been  raised  to  high- 
water  level,  The  loose  stone  was  so  readily  displaced  by  the  action  of 
ice  and  seas  that  the  top  width  has  been  made  20  feet.  It  is  probable, 
however,  that  a  sloi)e  of  one  on  one  will  be  amply  stable.  With  this 
modification  the  estimate  for  inner  breakwater  A  0  becomes,  462,000 
tons  of  stone,  at  $1,  $462,000. 

Estimated  cost  of  extending  Jameson's  Point  Breakwater:  480,000 
tons  of  stone,  at  $1,  $480,000.  If  the  extension  were  to  be  made  on  the 
line  E  F  the  estimate  would  become,  560,000  tons  of  stoue,at  $1,  $560,000. 

The  difference  in  cost  between  the  inner  breakwater  and  the  exten- 
sion here  proposed  is  very  small,  and  would  doubtless  be  quite  over- 
balanced by  the  necessity  for  removing  ledges  to  make  more  room,  and 
by  the  construction  and  maintenance  of  lights. 

I  therefore  recommend  that  the  project  for  improving  Rockland  Har- 
bor be  modified  by  omitting  the  inner  breakwater  heretofore  proposed, 
and  extending  the  present  breakwater  from  Jameson's  Point  on  a  con- 
tinuation of  its  present  alignment,  as  indicated  in  red,  at  E  G  on  the 
map  herewith. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  Col,^  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Oasbv, 

Chief  of  Engineers^  U.  8.  A, 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  8.  Aemy. 
ApHl  23,  i890. 

fCespectfnlly  referred  to  the  Board  of  Engineers  for  consideration  and 
recommendation. 

Thos.  Lincoln  Casey, 
Brig,  Qen.^  Chief  of  Engineers. 


h 
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f Second  indorsement.] 

The  Board  of  Engineers,  Army  Building, 

iVw  York  Cityy  April  25,  1890. 

Respectfully  retaraed,  inviting  attention  to  the  accompanying  repo 
of  this  date. 

Henrt  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Gen.,  U.  8.  il., 
President  of  Die  Board. 

[Third  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
ApHl  28,  1890. 

Bespectfally  sabmitted  to  the  Secretary  of  War,  with  recommendi 
tioD  for  approval,  as  recommended  by  tiie  Board  of  Engineers. 

Thos  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineers. 

(Fonrih  indonement.  ] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 
War  Department, 

May  2,  1890. 


report  op  the  board  qf  engineers. 

The  Board  op  Engineers,  Army  Building, 

New  York  City,  ApHl  25,  1890. 

General:  The  Board  of  Engineers  has  the  honor  to  sicknowledge 
the  receipt  by  your  indorsement  of  April  23,  1890,  of  tlie  communica- 
tion from  Lieut.  CoL  Jared  A.  Smith,  Corps  of  Engineers,  dated  Port- 
land, Me.,  April  19,  1S90,  submitting  a  modified  project  for  improving 
Bockland  Harbor,  Maine,  and  to  submit  the  following  report  thereon : 

In  view  of  the  large  increase  of  harbor  area  to  be  obtained  by  aban- 
doning the  breakwater  at  South  Ledge,  and  by  confining  the  work  to 
prolongation  at  the  jetty  projecting  from  Jameson's  Point;  this  gain 
of  area  not  being  attended  by  great  increase  of  cost,  the  Board  is  of 
opinion  that  the  project  for  the  harbor  may  be  advantageously  modified 
in  these  directions. 

By  using  stone  on  the  exterior  slope  of  the  jetty  large  enough  not  to 
be  displaced  by  the  waves,  this  slope  may  be  made  one  on  one,  as  prO' 
posed  by  Colonel  Smith.  Experience  will  show  whether  the  stone 
obtained  at  Rockland  at  present  prices  will  stand  this  slope,  and  if  not 
whether  greatest  economy  can  be  obtained  by  using  a  gentler  slope,  or 
by  nsing  larger  stone  on  part  of  the  exterior  slope  attacked  most 
strongly  by  the  waves. 

In  recoQituending  the  prolongation  of  the  existing  jetty  from  Jame- 
son's Point  the  Board  does  not  fix  any  definite  length  for  it,  since  that 
should  depend  on  the  growing  needs  of  commerce.  For  the  purpose  of 
estimates  that  proposed  by  Colonel  Smith  is  as  good  as  any.  The  Board 
with  these  reservations  approves  the  abandonment  of  the  South  lA.d^ 


442    REPORT  OP  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMt. 

Breakwater,  the  prolongation  of  the  Jameson  Point  Jetty,  and  the  adop- 
tion of  an  exterioi- slope  for  it  of  one  on  one. 
Respectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  BvL  Brig.  Oen.y  U.  8.  A.j 

President  of  the  Board.  . 

0.   B.  OOMSTOCK, 

Colonel  of  Engineers^  Bvt.  Brig.  Oen.^  U.  8.  A. 

G.  L.  Gillespie, 
Lieut.  Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  o/ Engineers,  U.  8.  A. 


A  II. 

IMPROVEMENT  OF  KENNEBEC  RIVER,  MAINE. 

The  navigation  of  the  river  is  mach-obstr acted  by  shoals  from  An- 
gnsta  to  Gardiner,  also  near  Soath  Gardiner,  and  in  both  channels  of 
Swan  Island  near  Bichmond  ^  also  by  a  ledge  of  rock  at  Lovejoy's  Nar- 
rows, and  by  a  small  ledge  in  the  harbor  at  Bath. 

The  project  for  the  improvement  consists  in  removing  the  shoals  at 
Beef  Rock,  Hatch's  Bock,  and  South  Gardiner  by  means  of  wing-dams 
and  training-walls;  to  remove  rocks  in  harbor  at  Bath  and  at  Love- 
joy's  Narrows  by  blasting;  and  to  dredge  the  shoals  from  Augusta  to 
Gardiner. 

Total  estimated  expense  of  improvement $410,500.00 

Amonc t  appropriated  previous  to  June  liO,  1890 75, 000. 00 

Amount  expended  to  June  30, 1890 56,838.05 

As  a  result  the  contraction  works  at  Hatch's  Kock  Shoal  have  been 
practically  completed  and  the  depth  of  water  in  the  channel  has  al- 
ready been  so  far  increased  as  to  permit  the  steamers  from  Boston  to 
pass  the  shoal  at  low  water. 

So  far  as  can  be  judged  from  this  fact,  the  scour  thus  far  ha«  deep- 
ened the  channel  more  than  a  foot. 

The  amount  of  material  placed  in  these  works  has  been  11,761  tons  of 
stone  and  1,533  fascines  of  brush. 

The  contraction  works  at  Beef  Bock  Shoal,  west  of  Swan  Island,  have 
been  commenced. 

The  dike  across  the  flats  has  been  completed  a  distance  of  600  feet 
from  the  upper  end  of  the  training-wall ;  the  wall  itself  has  been  raised 
to  its  full  height,  but  to  an  incomplete  width,  over  a  distance  of  2,010 
feet,  and  the  mattress  foundation  of  brush  has  been  extended  and  bal- 
lasted a  further  distance  of  630  feet. 

An  opening  was  left  in  the  old  channel  to  permit  of  using  the  deeper 
water  until  the  new  one  has  been  scoured  somewhat. 

The  material  thus  far  placed  in  this  work  has  been  29,277  tons  of 
stone,  and  7,008  brush  fascines. 

.  The  limit  of  time  for  completing  work  under  the  contract  was  origi- 
nally made  June  30,  1890,  but,  on  application  of  the  contractor,  it  has 
been  extended  two  months. 

The  west  or  new  channel  is  now  very  nearly  as  deep  as  the  east  one 
was  before  the  improvement  was  commenced  ;  and  as  the  water  passing 
through  the  opening  is  needed  to  perfect  the  new  and  better  channel, 
ihjd  interval  should  be  closed  as  soon  as  practicable. 
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At  present  the  opening  is  being  redaced  as  far  as  can  be  done  witli- 
oat  too  greatly  encroaching  aiK>n  the  necessities  of  passing  vessels. 
No  noticeable  scour  has  yet  been  produced  in  the  new  channel,  and  it 
can  hardly  be  expected  until  the  contraction  work  is  further  advanced. 

The  completion  of  the  entire  project  will  give  greatly  increased 
depths,  which  will  be  of  great  benefit  to  the  numerous  vessels  on  the 
river. 

For  the  details  of  the  project  and  estimate,  see  report  of  Chief  of 
Engineers,  1888,  page  421. 

A  small  map  showing  both  channels  at  Swan  Island,  and  the  plans 
for  improving  the  two  shoals,  is  forwarded  to  accompany  this  report. 

The  commerce  of  the  Kennebec  River  is  exceedingly  large.  In  the 
preseut  season  the  freights  of  ice  alone  will  require  more  than  2,000 
large  vessels,  and  the  granite,  lumber,  hay,  and  miscellaneous  ship- 
ments will  require  many  more,  nearly  all  for  articles  exported  to  other 
States. 

The  inward  freights  are  mainly  for  coal,  provisions,  and  miscellaneons 
sapplies. 

The  statistics  obtained  are  necessarily  incomplete. 

The  improvement  ia  in  the  colleotion  district  of  Bath.  The  nearest  i>ort  of  entry 
is  Bath.  The  nearest  fortification  is  Fort  Popham,  near  the  month  of  the  Kennebec 
Ki  ver.  - 

The  nea2«st  light-hoose  is  Pond  Island,  near  the  month  of  the  river. 

Money  statement 

July  1,  1889,  amount  available.-., $68,813.46 

Jnly  1,1890,  amount  expended  daring  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $40,436.67 

Joly  1,  1890,  outstanding  liabilities 10,215.44 

Jnly  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30,1890 17,082.39 

67,734.50 

July  1, 1890,  balance  available 1,078.96 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 51, 078. 96 

(Amount  (estimated)  required  for  completion  of  existing  project .... 285, 500. 00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1892  150, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


OOXHXBCIAL  STATISTICS. 


S^iUng  VtmU. 


ArfeiolM. 


Upward  freight: 

Lamber* 

Coal 

Iron  and  steel ... 

Ochre 

Cement  and  lime 
BajBTs,  wool,  etc  . 
]?a^,  paper,  eto 

Jote ; 

Limestone 

FortHizera 

Chalk 


Toaa. 

43.200 

120,292 

250 

400 

1,000 

160 

2,500 

1,200 

800 

1.000 

1,000 

Downward  freight : 

Lumber 

Logs 

Ice 

Granite 

Feldspar,  eto 

Machinery 

Bags,  wool,  eto 

Edj^iDga  and  atarea 

Bricka 

Hay 


Tons. 


194,845 

211.345 

1,608,600 

8»fi78 

500 

lot 

600 
8,075 
1,500 
8,900 


»Tho  lumber  brooKht  np  rirer  ia  prlnoipally  yellow  pine  and  oak  for  ahlp-bnllding. 
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Jf t«oe{Zaneaiw  freighU  and  pastengm^a  by  »team^8f  tonnage  only  given. 

Tons. 

Star  of  the  East  (1,450  tons,  70  round  trips  Boston  to  Gardiner) 1 03, 000. 

Kennebec  (1,650  tons,  70  round  trips  Boston  to  Gardiner) 231,000 

Delia  Collins 4.460 

Islander 1,W)0 

Total  tonnage  reported 2,549,340 

Vessels  built  39,  tonnage 10,357.31 

Coastwise  vessels  reported  at  Bath 5,328 

Vessels  entered  from  foreign  ports 283 

Vessels  cleared  for  foreign  ports • 18 

Note. — The  tonnage  statistics  given  do  not  include  a  large  number  of  very  large 
tow-boats,  and  many  small  boats  plying  regularly  on  the  river. 


A    12. 

IMPROVEMENT  OF  PORTLAND  HARBOR,  MAINE. 

The  project  for  this  improvement  consists  in  dredging  a  chauuel  500 
feet  wide  and  29  feet  deep,  at  mean  low  water,  from  deep  waUr  of  the 
anchorage  to  the  lower  part  of  the  harbor,  where  the  largest  steamers 
and  other  vessels  receive  and  discharge  cargoes,  and  to  deepen  the 
water- front  in  the  upper  part  of  harbor  to  16  feet. 

The  last-mentioned  part  of  the  project  was  adopted  some  years  ago, 
but  was  only  partially  completed  owing  to  questions  arising  regarding 
the  projection  of  wharves  beyond  the  harbor  comn]issionei''s  line. 

The  improvement  of  the  deep-water  channel  was  estimated  to  cost 
$135,000. 

The  estimate  for  deepening  to  16  feet  is  $5,000. 

By  acts  of  August  5,  1886,  and  August  11, 1888,  the  sum  of  $70,000 
has  been  appropriated  for  this  improvement. 

The  entire  expenditures  have  been  $68,308.23. 

At  the  close  of  the  last  fiscal  year  dredging  under  contract  had  been 
completed. 

The  work  thus  far  accomplished  is  the  dredging  of  an  area  about 
1,600  feet  long,  400  feet  wide,  and  29  feet  deep,  along  the  front  occupied 
by  largest  steamers  and  other  vessels,  and  connecting  this  area  with 
deep  water  of  anchorage  by  a  channel  2,800  leet  long,  227  feet  wide, 
and  29  feet  deep. 

By  exercising  care  the  largest  steamers  can  now  enter  and  leave  the 
harbor  or  lie  alongside  the  wharves  at  any  ordinary  low  stage  of  the 
tide. 

Portland  is  an  important  point,  both  from  the  commercial  and  mili- 
tary point  of  view. 

The  harbor  is  defended  by  Forts  Preble,  Gorges,  Scammel,  and  a  battery  at  Port- 
laud  Head. 

There  is  a  light-bouse  ou  the  break  water,  and  a  second  at  Portland.  Head,  3  miles 
distant  from  the  city. 

The  harbor  is  in  the  collection  district  of  Portland  and  Falmouth,  Me.,  of  which 
Portland  is  the  port  of  entry. 
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Money  statement 


» 


July  1,  1889,  amount  available $2,754.37 

Jaly  1,  1890,  amonnt  expended  daring  fiscal  year,  exolasiyo  of  liabilities 

outstanding  Joly  1,  1889..... 1,062,60 

July  1, 1890,  balance  available 1,691.77 

AmooDt  appropriated  by  act  of  September  19,  1890 40, 000. 00 

Amouut  available  for  fiscal  year  ending  June  30,  1891 41, 691. 77 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  end  tug  June  30, 1892,  30, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harlor  acts  of  1866  and  1867. 


COMMERCIAL  STATHTICS. 

The  following  commercial  statistics  for  the  harbor  of  Portland,  Me.,  are  from  a 
compilation  by  Mr.  George  C.  Burgess,  city  clerk,  and  Mr.  M.  N.  Rich,  secretary  of 
tbe  t>oard  of  trade : 

Arrivals  and  departures  of  sailing  vessels 2,895 

Arrivals  and  departures  of  steamers 736 

Regnlar  lines  of  steamers 11 

Value  of  importe  by  water. $8,656,034 

Value  of  exports  by  water 4,503,061 

The  harbor  is  also  used  as  a  refuge  for  a  very  large  number  of  vessels  of  all  classes 
-which  are  not  reported. 


A  13. 
IMPROVEMENT  OF  CHANNEL  IN  BACK  COVE,  PORTLAND,  MAINE. 

Tbe  project  for  this  improvement  adopted  in  1886  is  to  deepen  and 
straighten  tbe  channel  so  that  it  shall  follow  tbe  harbor  commissioner's 
line,  have  a  width  of  300  feet  and  a  depth  of  12  feet  at  mean  low  water. 

The  total  cost  of  the  improvement  was  estimated  at  $180,000. 

Appropriations  have  been  made  for  the  work  as  follows : 

By  act  of  Augusts,  1886 $26,250.00 

By  act  of  August  11,  1888 25,000,00 

The  total  expenditures  to  June  30,  1890,  bare  been 50,974.40 

At  the  beginning  of  the  last  fiscal  3'ear  work  was  in  progress  under  a 
contract  for  dredging.  Work  under  the  contract,  which  was  limited  by 
available  fnnds,  was  completed  October  11,  1889. 

The  amonnt  of  material  dredged  in  the  fiscal  year  was  74,542  cubic 
yards  measured  in  scows,  and  the  entire  amount  under  the  contract 
was  102,524  cubic  yards. 

The  channel  thus  far  dredged  to  grade  has  a  length  of  4,050  feet  and 
a  width  of  90  feet  on  the  bottom.  In  addition  to  the  general  width  the 
upper  end  of  the  channel  is  widened  to  make  a  turning-basin  400  feet 
wide  and  an  average  length  of  320  feet. 

Two  large  wharves  have  been  constructed  at  the  upper  end  of  the 
channel,  and  the  development  of  business  which  was  expected  from 
the  improvement  has  fairly  begun,  though  it  will  take  some  years  to  be 
fully  realized. 

Complaints  having  been  made  regarding  the  draw  in  the  bridge  of 
the  Grand  Trunk  Railway  Company  of  Canada,  which  crosses  the  chan- 
nel leading  to  Back  Cove,  a  personal  examination  of  the  bridge  waa 
mad6  by  the  officer  in  charge  of  the  improvement  of  the  cYiaiui^\l 
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At  th€  bridge  crossing  the  low-water  channel,  of  12  feet  depth,  is 
more  than  700  feet  wide,  and  that  of  18  feet  deep  is  aboat  400  feet  wide, 
bat  the  clear  space  through  the  bridge  is  but  39.2  feet. 

The  bridge  crosses  the  channel  obliquely  so  that  the  currents  form  an 
angle  of  about  27  degrees  with  the  axis  of  the  draw. 

All  sailing  vessels  are  thus  practically  debarred  from  passing  the 
draw  without  employing  a  steam-tug,  and  even  with  the  tug  the  pas- 
sage is  not  easy.  The  width  of  the  opening  is  less  than  the  beam  of 
many  vessels  which  might  be  advantageously  used  for  freight  to  and 
from  the  Back  Cove. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act  of  Au- 
gust 11,  1888,  the  honorable  Secretary  of  War  has  taken  action  to  secure 
the  alteration  of  the  draw. 

A  short  distance  above  the  bridge  of  the  Grand  Trunk  Bailroad  is 
the  highway  bridge,  controlled  by  the  city  of  Portland.  The  draw- 
span  of  this  bridge  is  less  difficult  to  pass  than  the  one  below,  but  it  is 
\  entirely  unsuitable  and  should  be  modified. 

Back  Cove  is  a  part  of  Portland  Harbor,  and  is  therefore  in  the  same  collection 
districty  and  is  derended  by  the  same  forts,  and  is  near  the  same  ligbt-bouseB  as  are 
j^iven  for  Portland  Harbor. 

The  commercial  statistics  can  not  at  present  be  separated  from  those 
of  the  principal  harbor  with  which  they  are  therefore  included. 

Money  statement. 

July  1, 1889,  amount  available .*.  $18,187.90 

July  1,  1890,  amount  expended  during  fiscal  year,  ezdnsiye  of  liabilities 
outstanding  July  1, 1889 ^ 17,912.30 

July  1, 1890, balance  available 275.eO 

Amount  appropriated  by  act  of  September  19,  1890 25,000.00 

Amount  available  for  flscal  year  ending  June  30,  1891 '. ....     25, 275. 60 

(Amount  f  estimated)  required  for  completion  of  existing  project 103, 750. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endi  ng  June  30, 1892    50, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


A  14. 

BREAKWATER  AT  MOUTH  OF  SACO  RIVER,  MAINE. 


Vr        V 


The  present  project  for  this  improvement  consists  in  repairing  and 
completing  the  old  breakwater,  so  that  it  shall  have  a  height  of  15  feet 
above  low  water  and  a  width  of  12  feet  on  top. 

Estimated  cost  of  improvement  was  $72,000. 

Amount  appropriated  previous  to  June  30,  1890 $40, 000, 00 

Expenditures  to  June  30, 1890 37,982.01 

At  the  beginning  of  the  fiscal  year  the  breakwater  was  being  enlarged 
and  repaired  by  depositing  stone  npon  it  under  a  contract  previously 
made. 

Work  has  progressed  very  slowly,  although  the  officer  in  charge  of 
the  work  has  used  every  means  of  urging  and  persuasion  to  secure 
more  prompt  delivery  of  stone. 

Upon  application  of  the  contractor  Vh^  limit  of  time  for  completing 
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the  delivery  of  stone  under  the  contract  has  been  extended  by  the  Chief 
of  Engineers  to  August  1, 1890. 

During  the  last  fiscal  year  the  amount  of  stone  placed  in  the  break- 
water has  been  10,030  tons,  and  the  total  under  the  contract  has  been 
10,134  tons. 

The  repair  and  enlargement  of  the  breakwater  has  been  extended 
about  800  feet,  making  a  total  distance,  from  the  outer  end,  of  2,100 
feet,  besides  a  further  extension  of  about  200  feet  partially  done. 

The  completion  of  the  project  is  desirable,  but  it  is  not  at  present  as 
much  needed  as  other  works  for  improving  the  channel  of  Che  river. 

In  this  connection  attention  is  invited  to  remarks  in  last  annual  re- 
port upon  Saco  River  improvement,  pages  535  and  536,  Report  of  Chief 
of  Engineers,  1889. 

Commercial  stHtistics  for  the  improvement  are  inoloded  with  those  for  the  improve- 
ment of  Saco  River. 

The  breakwater  is  in  the  coHectton  district  of  Saco.  The  nearest  port  of  entry  is 
Saco.    The  nearest  light-house  is  Wood  Island  {Station. 

Money  statement, 

Jaly  1,1889,  amount  available 912,143.86 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1889 $7,280.10 

July  1, 1890,  outstanding  liabilities 2,845.77 

July  1, 1890,  amount  covered  by  uucompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 1,700.00 

U,  825. 87 

July  1,  1890,  balance  available 317.99 

Amount  appropriated  by  act  of  September  10, 1890.  * 


A  15. 

IMPEOVEMENT  OF  SACO  RIVER,  MAINE. 

The  project  for  improving  the  Saco  River  includes  the  works  consid- 
ered necessary  to  give  a  channel,  having  not  less  than  6  feet  depth  at 
low  water  to  the  cities  of  Saco  and  Biddeford.  The  channel  was  ob- 
structed by  a  bar,  by  shoals,  and  in  one  place  by  a  ledge,  and  does  not 
afford  a  continuous  depth  exceeding  3^  feet  at  low  water,  though  much 
of  the  channel  is  deeper.  The  works  were  mentioned  in  detail  in  last 
annual  report,  page  535,  Eeport  of  Chief  of  Engineers,  1889. 

Total  estimated  cost $155,000.00 

Amount  appropriated  previoQs  to  Jnne  30, 1690 22,500.00 

Etpenditares  to  Jnne  30,  1890  20,978.99 

• 

Work  under  the  contract  reported  last  year  is  not  finished.  The  con- 
tractor has  been  exceedingly  dilatory,  notwithstanding  the  constant 
efforts  of  the  officer  in  charge  to  obtain  more  prompt  results. 

The  wing-dam  and  training-wall  at  Little  Islands  have  been  practi- 
cally completed,  though  some  small  amounts  of  stone  may  still  be  re- 
quir8d  where  the  stone  has  settled. 


*  The  amount  appropriated  for  this  work  in  act  of  September  19, 1890,  is  included  ^n 
the  appropriatiom  for  Saco  River.    See  report  on  Saco  River,  page  447. 


i 
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Tho  part  of  wing-dam  at  Cow  Island,  which  foriuB  the  protection  to 
the  island  itself,  has  been  constructed. 

Tho  total  amount  of  stone  delivered  and  placed  during  the  year  has 
been  but  3,185  tons,  a  total  of  7,826  tons  thus  far  under  this  contract. 
Upon  the  application  of  the  contractor  the  Chief  of  Engineers  has  ex- 
tended the  time  for  completing  the  delivery  of  stone  under  the  con- 
tract until  September  1, 1890. 

Regarding  the  prosecution  of  these  works  I  respectfully  ask  attention 
to  the  remarks  and  recommendations  in  last  annual  report.  (Report 
Chief  of  Enigineers,  1889,  pages  535,  536.) 

Saoo  River  is  in  the  oolleotioa  district  of  Saco,  Me.,  of  which  Saco  is  the  port  of 
eotry.    Nearest  light-house,  Wood  Island , 

Money  statement 

July  1, 1889,  amount  available |4.986..'>7 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 i $3,064.73 

July  1,  1890,  outstanding  liabilities 400.83 

July  1,  li^,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending;  June  30, 1890 1.521.01      ^ 

4, 986. 57 

Amount  appropriated  i)y  act  of  September  19,  1890.     (Including  break- 
water at  the  mouth  of  Saco  River) 65,000.00 


r  Amount  (estimated)  required  for  completion  of  existing  project 97,500.00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1889  were  kindly  furnished  by  G.  N.  Wej'- 
mouth,  secretary  of  the  Biddeford  Board  of  Trade. 

IMPORTS. 

Tout. 

Lime 787^ 

Cement,. 3ir» 

Pine  lumber ^,000 

Iron 4,000 

Cotton 1,5C0 

Moldiugsand 1 2,000 

Gravel,  etc 2,000 

Total 30,602i 

KXPORTS. 

Bricks .'..    6,250 

Ice ^ 10,000 

Granite 20,000 

Total , 36,250 

Total  tonnage 66,852^ 

The  following  statistics  for  the  fiscal  year  ending  June  30,  1890,  were  furnished  by 
the  collector  of  customs. 

No  arrivals  of  vchsoIs  from  foreign  ports.    Three  clearances  for  foreign  ports. 

No  record  is  kept  of  arrivals  or  clearances  coastwise. 

The  following  additional  statistics  for  the  year  ending  June  30,  \890,  have  been 
obtained  by  the  United  States  eugmteiius^ectoTi 
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Number  of  arrivals  of  stfiliug  vessels  at  ^aco  and  Biddeford^  239. 
Imports : 

Coal tons..      44,412 

£xport8 : 

Sand .....tons..        3,6a5 


3 


Tonnage,  up  stream - ^ 75,014^ 

Tonnage,  down  stream 39,935 

Total  tonnage  114,945J 


A  x6. 

IMPROVEMENT  OF  KENNEBUNK  RIVER,  MAINE. 

During  the  last  fiscal  year  some  small  expenses  have  been  incurred 
in  making  a  chart  of  the  river,  and  obtaining  deeds  to  lands  belonging 
to  the  United  States. 

Total  expenditure  in  year,  $76.62. 

Under  requirements  of  the  river  and  harbor  act  of  August  11,  1888, 
an  examination  of  the  river  was  made  in  December,  18^,  and  in  the 
summer  of  1889  the  old  piers  and  grounds  were  surveyed. 

The  reports  were  printed  in  House  Ex.  Doc.  No.  136,  Fifty-first  Con- 
gress, firs^ses8ion.    See  Appendix. 

The  amount  estimated  to  repair  the  piers  and  construct  one  small 
jetty  is  $20,000. 

The  river  is  in  the  collection  district  of  Kennebauk ;  nearest  port  of  entry  is  Ken- 
nebuok ;  nearest  light-house  is  on  Goat  Island  near  Cape  Porpoise. 

Money  statement. 

July  1, 1889, amonut  available  .: |76.62 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 76.62 


Amount  appropriated  by  act  of  September  19, 1890 20, 000. 00 


COMMERCIAL  STATISTICS. 

The  following  statistics  for  the  year  18d9  were  kindly  furnished  by  the  Hon.  John 
W.  Deeriug : 

KKCEIPTS  BY  WATER. 

Tons. 

Coal 7,000 

Lumber 500 


Total  tonnage  of  freight ^..    7,500 

Note. — The  place  is  also  visited  by  numerous  steam  tugs,  small  sailing  vessels  and 
pleasure  craft. 

The  following  commercial  statistics  for  the  year  ending  June  30,  1890,  were  fur- 
nish^ by  the  collecjior  of  customs : 


Sliippini;. 


A  rrlvals  from  foreign  porta 

CleaniDCM  from  forei|2;ii  ports 

YcMeia  building  and  under  controct. 


Number. 


1 
2 

4 


Tonnage. 


85.00 
629.75 


ENG  90 29 


r 


i 
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Tho  part  of  wing-dam  at  Cow  Island,  which  forms  the  protection  to 
the  inland  itself,  has  been  constructed. 

Tho  total  amount  of  stone  delivered  and  placed  during  the  year  has 
been  but  3,185  tons,  a  total  of  7,826  tons  thus  far  under  this  contract. 
Upon  the  application  of  the  contractor  the  Chief  of  Engineers  has  ex- 
tended the  time  for  completing  the  delivery  of  stone  under  the  con- 
tract until  September  1, 1890. 

Begarding  the  prosecution  of  these  work  si  respectfully  ask  attention 
to  the  remarks  and  recommendations  in  last  annual  report.  (Report 
Chief  of  Enlg^ineers,  1889,  pages  535,  536.) 

8aoo  River  is  in  the  oolleotioD  distriot  of  Sakco,  Me.,  of  whioh  Saco  is  the  port  of 
entry.    Nearest  light-honse.  Wood  Island, 

Money  statement 

Jnly  1, 1889,  amonnt  available 94,966.57 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 i $3,064.73 

July  1,  1890,  outstanding  liabilities 400.83 

July  1,  1890,  amount  covered  by  nncompleted  contracts  made 

during  fiscal  year  ending  June  30,  1890... 1.521.01      ^ 

4, 986. 57 

Amount  appropriated  by  act  of  September  19, 1890.    (Including  break- 
water at  the  month  of  Saco  River) 65,000.00 


r  Amount  (estimated)  required  for  completion  of  existing  project 97,500.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I 


COMMERCIAL  STATISTICS. 


The  following  statistics  for  the  year  1889  were  kindly  furnished  by  O.  N.  Wey- 
mouth, secretary  of  the  Biddeford  Board  of  Trade. 

IMPORTS. 

TonA. 

Lime 787^ 

Cement.. - 315 

Pine  lumber ^20,000 

Iron 4,000 

Cotton V 1,500 

Molding  sand 1 2,000 

Gravel,  etc 2,000 

Total 30,602^ 

KXPORTB. 

Bricks J..    6,250 

Ice _ 10,000 

Granite 20,000 

Total , 36,250 

Total  tonnage 66,852^ 

The  following  statistics  for  the  fiscal  year  ending  June  30,  1890,  were  furnished  by 
the  collect'or  of  customs. 
No  arrivals  of  vessels  from  foreign  ports.    Three  clearances  for  foreign  ports. 
No  record  is  kept  of  arrivals  ur  clearances  coastwise. 

The  following  additional  statistics  for  the  year  ending  June  30,  \890,  liave  been 
obtained  by  the  United  StAteaeugmtetinA^entoi: 


y 
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Number  of  arriyals  of  ssfiling  vefisels  at  $aco  and  Biddeford,  239. 
Imports : 

Coal tons..      44,41JJ 

£xport6 : 

Sand : tons,.        3,685 

■  M^  ■    ■■        ^1     I     I     III  ^ 

Tonnage,  up  stream ^ ^ 75,014^ 

Tonnage,  down  stream 39,935 

Total  tonnage 114,945^ 


A  x6. 

IMPROVEMENT  OF  KENNEBUNK  RIVEK,  MAINE. 

During  the  last  fiscal  year  some  small  expenses  have  been  incurred 
in  making  a  chart  of  the  river,  and  obtaining  deeds  to  lands  belonging 
to  the  United  States. 

Total  expenditure  in  year,  $76.62. 

Under  requirements  of  the  river  and  harbor  act  of  August  11,  1888, 
an  examination  of  the  river  was  made  in  December,  18^,  and  in  the 
summer  of  1889  the  old  piers  and  grounds  were  surveyed. 

The  reports  were  printed  in  House  Ex.  Doc,  No.  136,  Fifty-first  Con- 
gress, firs^session.    See  Appendix. 

The  amount  estimated  to  repair  the  piers  and  construct  one  small 
jetty  is  J20,000. 

The  river  is  in  the  collection  district  of  Kennebunk ;  nearest  port  of  entry  is  Ken- 
nebaok ;  nearest  light-house  is  on  Goat  Island  near  Cape  Porpoise. 

Money  statement. 

July  1, 1889, amount  available |76.62 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 76.62 

Amount  appropriated  by  act  of  September  19, 1890 20, 000. 00 


COMMRRCIAL  STATISTICS. 

The  following  statistics  for  the  year  18d9  were  kindly  furnished  by  the  Hou.  John 
W.  Deeriug : 

KECEIPT8  BY  WATER. 

Coal - 7,000 

Lumber 500 


Total  tonnage  of  freight 7,500 

Note. — The  place  is  also  visited  by  numerous  steam  tugs,  small  sailing  vessels  and 
pleasure  craft. 

The  following  commercial  statistics  for  the  year  ending  June  30,  1890,  were  fur- 
nishM  by  the  colieGpov  of  customs : 


Skipping. 


A  rrivala  from  foreign  porta 

CIcArRDces  from  foreign  ports 

VcaMlo  bailding  and  under  contract. 


Number. 


1 
2 

4 


Tonnage. 


\ 


85.00 
629. 75 


^NG  90 2p 
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A  17. 
IMPROVEMENT  OF  HARBOR  AT  YORK,  BiAINE. 

The  entrance  to  this  harbor  is  in  a  narrow  bend  where  the  channel 
depth  between  the  contours  of  10  feet  at  mean  low  water  was  not  more 
than  75  feet  wide. 

Two  other  points  above  the  narrows  are  also  in  bends  where  the 
channel  is  narrow,  and  at  all  the  points  the  tidal  currents  are  very  rapid. 

The  object  of  the  project  for  improvement  is  to  give  greater  width  at 
the  narrow  points,  and  to  somewhat  reduce  the  effect  of  the  strong  car- 
rents. 

The  total  of  appropriations  for  the  work  is  $25,000. 

Expenditures  to  June  30, 1890,  $16,528.90. 

A  contract  for  removing  the  ledge  and  overlying  material  of  sand, 
gravel,  and  bowlders  was  executed  previous  to  the  last  report. 

Work  under  the  contract  was  commenced  September  26, 1889,  and 
continued  until  October  31,  when  it  was  suspended  for  the  winter.  Drill- 
ing and  blasting  of  the  ledge  was  commenced  early  in  April  and  con- 
tinued to  the  close  of  the  year. 

Various  causes  have  combined  to  delay  the  contractor,  and  ah  exten- 
sion of  time  until  September  30, 1890,  has  been  granted  on  the  contract. 

The  amount  of  material  removed  in  the  last  year  has  been :  Of  sand, 
gravel,  and  bowlders,  1,210.1  cubic  yards ;  of  solid  ledge,  214.7  cubic 
yards 

It  i's  proposed  to  expend  the  balance  on  hand,  and  the  funds  for  which 
the  estimate  is  submitted,  first  in  completing  the  removal  of  the  point 
at  Stage  Neck,  and  second  the  points  above. 

The  improvement  is  in  the  ooUection  district  of  York. 
Nearest  light-house  is  Cape  Neddick^  3  miles  distant. 

Money  statement. 

Jnly  1,  1889|  amount  available $11,778.17 

July  \f  1890,  amount  exx>ended  during  fiscal  year  exclusive  of 

liabilities  outstanding  Julv  1,  1889  ....« $1,050.47 

July  1,1890,  outstanding  liabilities 2,256.60 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30,  1890 7,965.45 

11,272.52 

July  1,  1890,  balance  ayailable 505.65 

Amount  appropriated  by  act  of  September  19, 1890. 10, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10, 505. 65 

Amount  (estimated)  required  for  completion  of  existing  project.'. 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892      9, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  pf  river  and 
,    harbor  acts  of  1866  and  1867. 


A  18. 
IMPROVEMENT  OF  HARBOR  AT  PORTSMOUTH,  NEW  HAB(P8HIRE. 

The  project  for  improving  this  harbor  was  adopted  in  1879,  the  object 
beiag  to  check  the  strong  tidal  currents  which  were  injurious  to  uavi- 
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gallon,  and  to  give  a  navigable  depth  over  the  ledge  known  as  Gang- 
way Rock  opposite  to  the  navy-yard. 

The  only  part  remaining  to  complete  the  work  as  designed  is  the  re- 
moval of  part  of.  the  ledge  on  point  of  Badger's  Island. 

The  expense  of  removing  any  considerable  amonnt  is  considered  to  be 
far  too  great  for  any  benefits  which  will  follow. 

For  reasons  set  forth  in  previous  reports  no  farther  work  is  recom- 
mended save  the  removal  of  the  extreme  point  to  a  depth  of  18  feet,  as 
far  as  it  may  be  done  with  funds  now  available. 

In  the  summer  of  1889,  work  under  the  contract  previously  reported 
was  carried  on  until  November  15,  drilling  and  blasting  the  ledge,  but 
as  no  rock  was  removed  no  payments  were  made. 

In  the  spring  of  1890  work  was  resumed  April  9,  removing  the  rock 
which  had  been  previously  blasted.  Work  was  continued  throughout 
the  month  of  May,  when^it  was  suspended  temporarily. 

A  considerable  quantity  of  loose  rock  was  cleared  away  and  placed 
npon  the  break watei*,  but  the  area  cleared  to  grade  of  18  feet  below 
low  water  was  only  such  as  to  permit  payment  for  1G8  cubic  yards. 

The  limit  of  time  for  completing  the  work  under  the  contract  was 
originally  Deceml>er  31, 1889 ;  this  has  been  extended  to  September  30, 
1890. 

The  contractor  has  worked  very  faithfully  and  diligently  upon  this 
work,  but  it  is  a  very  hard  rock  in  a  very  bad. situation  for  convenient 
work,  and  in  the  midst  of  extraordinary  tidal  currents. 

Portsmouth  is  a  port  of  entry.  The  light-houses  are  the  harbor  light  at  Fort  Cou- 
BtitutioD,  and  Whales  Back  at  the  entrance. 

The  dofeuses  of  the  harbor  are  all  incomplete  works ;  Fort  Constitution  and  an  open 
battery  on  the  west  side,  and  Port  MoClary  and  an  open  battery  on  the  east  Bide. 

The  navy-yard  at  Kittery,  Me.,  is  on  the  east  side  of  the  harbor. 

Money  statement 

July  1,1889, amonnt  available $14,320.86 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 *. .    f  ,2, 206. 66 

Jnly  1,  1890,  outstanding  liabilities 184.80 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  Juno  30, 1890 11,637.96 

14,029.42 

Jnly  1, 1890,  balance  available •   291.44 

Amount  appropriated  by  act  of  September  19, 1890 13, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30,  1891 13,291. 44 


COMMERCIAL  STATISTICS. 

The  following  commercial  statistics  for  the  year  1889  werecourteonsly  furnished  by 
Col.  William  H.  Sise,  president  of  the  Board  of  Trade  : 

Arrivals  of  steamers 41 

Net  tonnage 33,956 

Arrivals  of  sailing  vessels 741 

Net  tonnage 164,460 

The  above  are  exclusive  of  Government  vessels  to  and  from  navy-yard,  of  four  lines 

of  small  steamers  and  5  tow-boats. 

Vessels  owned  in  Portsmouth.- 63 

Tonnage 10,198,87 
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IMPORTS. 

TOBA. 

Coal 300,667 

Railtoadties : 17,500 

Lumber 8,886 

Wood : 742 

Lime,  etc » 721 

Salt... 927 

Sand 2,038 

Stone 684 

Iron 2,429 

Water  pipe 348 

Potatoes 60 

Oysters 575 

Lobsters & 200 

Phosphate 1,..  287 

Merchandise 1,500 

EXPORTS. 

B/icks 36,875 

Total  tonnage 3r3,039 


'A  ig. 

IMPROVEMENT  OF  BELLAMY  RIVER,  NEW  HAMPSHIRE. 

The  river  to  the  head  of  navigation  is  a  tidal  branch  of  Great  Bay, 
which  opens  into  the  Piscataqaa  River  at  Dover  Point,  4  miles  above 
the  bridge  at  Portsmouth,  N.  H. 

At  low  water  the  channel  of  the  river  was  too  shallow  for  any  navi- 
gation save  for  a  short  distance.  The  entire  distance  over  which  im- 
provements are  required  is  13,000  feet,  a  little  more  than  2^  miles.  The 
project  of  improvement  consists  simply  in  dredging  the  present  natural 
channel  sufficiently  to  give  a  mean  low-water  depth  of  5  feet  and  a 
width  of  50  feet  on  the  bottom.  The  depth  at  mean  high  water  will 
be  nearly  12  feet. 

The  improvement  commences  at  a  point  about  2  miles  from  the  Piscat- 
aqua  River. 

The  contract  which  was  outstanding  at  last  report  was  completed 
August  31,  1889. 

The  amount  dredged  in  July  and  August  was  21,650  cubic  yards,  and 
the  total  under  the  contract  which  was  begun  May  1  was  44,350  cubic 
yards. 

As  a  result  the  deepened  channel  has  been  extended  4,950  feet,  more 
than  one-third  the  entire  distance  to  be  improved. 

Large  vessels  can  now  ascend  nearly  3  miles  from  Dover  Point  Bridge. 

The  benefits  to  be  expected  from  this  small  improvement  are  mainly 
in  the  expense  of  freighting  bricks  and  a  consequent  increase  in  manu- 
facture. A  very  large  amount  of  the  finest  quality  of  bricks  are  made 
on  and  near  the  banks  of  this  river. 

The  partial  improvement  has  had  no  time  to  develop  any  material 
changes  in  tonnage  or  freight  rates,  such  as  are  expected  from  the  entire 
work. 

The  total  expenditures  to  Jupe  30, 1890^  have  been  $10y00Q. 
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Money  statement, 

Jnly  1, 18S9,  amonnt  available t4,794.67 

July  1, 1890,  amoont  expended  daring  fiscal  year,  exclusive  of  liabilities 

outatonding  July  1, 1889 4,794.  G7 

Amount  appropriated  by  act  of  September  19, 1890 10,000.00 

I  ■■  ^.  ■».    ■  ■  — 

{Amount  (estimated )  required  for  completion  of  exiati ng  project 8, 000. 00 

Amount  that  can  be  prohtably  expended  in  liscal  year  ending  June  30,1892  6, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1806  and  1867. 


A  20. 

IMPROVEMENT  OF  THE  COCHECO  RIVER,  NEW  HAMPSHIRE. 

A  description  of  tbis  river  was  given  in  Annual  Report  for  1887,  and 
a  map  showing  its  connections  with  the  Piscataqua  River.  (Report 
Chief  of  Engineers  1887,  page  548.) 

The  river  was  originally  so  much  obstructed  by  a  ledge  of  rock  and 
by  bowlders,  logs,  sand,  etc.,  as  to  be  practically  useless  for  commercial 
navigation. 

The  improvements  which  were  completed  in  1889  gave  a  channel 
having  a  mean  low-water  depth  of  5  feet  and  a  mean  high-water  depth 
of  nearly  12  feet.  The  narrowest  places  of  the  channel  are  in  the  ledge 
of  rock  where  the  clear  width  is  but  40  feet  and  not  60  feet,  as  given  by 
an  error  in  the  last  Annual  Report. 

As  a  result  of  the  improved  channel  the  navigation  has  increased 
from  year  to  year  until  in  1888 — the  last  complete  reports  obtained — the 
number  of  loaded  vessels  going  to  Dover  was  131,  having  an  average 
freight  of  300  tons  each,  about  40,000  tons  in  all. 

The  saving  of  expense  in  freights  re43ulting  from  this  improvement 
can  hardly  be  less  than  $1  per  ton,  besides  an  incidental  benefit  upon 
many  articles  not  brought  by  water.  • 

Under  the  provision  of  section  13  of  the  river  and  harbor  act  of  Au- 
gust 11,  1888,  an  examination  and  survey  of  the  river  has  been  made ; 
the  final  report  was  submitted  December  14,  1889,  and  was  printed 
House  Ex.  Doc.  !N"o.  74,  Fifty -first  Congress,  first  session.  A  copy  is 
appended  hereto. 

The  small  balance  of  funds  on  hand  June  30,  1889,  has  been  ex- 
pended upon  the  survey. 

Money  statement 

Jaly  ly  18B9,  amoant  available $290.28 

July  1,  1890,  amooDt  expended  during  fiscal  year,  exclusive  of  liabilites 
ontatandingJuly  1,  1889 290.28 


Amount  appropriated  by  act  of  September  19,  1890 25, 000. 00 


^    harbor  acta  of  1866  and  1867. 
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A  21. 

HARBOR  OF  REFUGE  AT  LITTLE  HARBOR,  NEW  HAMPSHIRE. 

The  project  for  this  improvement,  adopted  in  1888,  consists  of  two 
small  breakwaters  at  the  entrance  to  the  harbor  and  dredging  the 
channel  and  enlarged  anchorage  to  a  depth  of  12  feet  at  low  water. 

Little  Barbor  is  a  part  of  the  mouth  of  the  Piscataqua  River,  or 
rather  the  mouth  of  a  minor  channel  of  the  river,  which  is  separated 
from  the  main  channel  by  Great  Island  and  Goat  Island. 

The  extraprdinarily  strong  currents  of  the  river  are  confined  to  the 
main  channel ;  these  currents  are  so  strong  that  a  sailing  vessel  can 
make  no  headway  against  them  except  with  a  strong  fair  wind. 

In  the  storms,  which  cause  danger  on  that  part  of  the  coast,  it  is  im- 
possible for  a  sailing  vessel  to  enter  Portsmouth  Harbor  against  the 
ebb  tide,  a  fact  which  has  caused  the  loss  of  many  vessels  and  some 
lives.  A  life-saving  station  has  therefore  been  established  at  Little 
Harbor. 

Little  Harbor  is  so  situated  as  to  make  a  safe  and  convenient  refuge 
at  the  times  when  vessels  can  not  enter  the  main  channel  of  the  river. 

At  the  end  of  the  last  fiscal  year  a  contract  was  outstanding  for 
dredging  the  channel  and  anchorage  to  a  depth  of  9  feet. 

Work  under  the  contract  was  satisfactorily  completed  July  31,  1889. 

The  amount  of  material  removed  in  July,  1889,  was  27,000  cubic 
yards,  making  a  total  of  64,479  cubic  yards  removed  under  the  con- 
tract. 

The  resulting  channel  is  100  feet  wide  and  more  than  3,000  feet  long 
to  the  inner  anchorage,  which  has  been  widened  to  300  feet.  The  pres- 
ent depth  is  but  9  feet  at  mean  low  water. 

Total  expenditures  to  June  30, 1890,  $30,000. 

There  are  no  definite  commercial  statistics  for  this  harbor,  as  it  is 
essentially  a  refuge  for  all  vessels  which  enter  the  Piscataqua  River,  as 
well  as  for  some  coasters. 

As  a  result  of  the  improvement,  however,  small  steamers  have  made 
irregular  trips  to  the  landing  and  a  regular  passenger  steamer  has 
now  been  provided  to  run  to  and  from  that  place  during  the  sammer 
season. . 

Note.— For  local  commercial  statiBtics  see  Portsmouth  Harbor,  CochecOy  and  Bel- 
lamy rivers. 

Money  statement. 

July  1,  1889,  amount  available |8,674.01 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 8,674.01 

Amount  appropr i  ated  by  act  of  September  19,  1890 40, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project 166, 000. 00 
Amount  tliatcanbeprofitably  expended  in  fiscal  yoarrnding  June30, 1892  100,000.00 
Submitted  in  compliance  ^'ith  requirements  of  sections  2  of  river  and 
harbor  acts  of  I860  and  1867. 
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A  22. 
PBELIMINABT  EXAMINATION  OF  BELFAST  HARBOR,  MAINE. 

United  States  Engineer  Office, 

Partlandj  Me.y  January  3, 1889. 

Sir  :  In  compliance  with  instructions  from  the  Ohief  of  Engineers, 
U.  S.  Army,  in  letters  dated  August  28, 1888,  and  September  29, 1888, 
1  have  visited  Belfast  Harbor,  Maine,  and  have  the  honor  to  submit  the 
following  preliminary  report : 

The  city  and  harbor  of  Belfast  are  so  well  known  that  a  description 
seems  superfluous.  Belfast  is  a  port  of  entry,  located  upon  the  north- 
eastern part  of  Penobscot  Bay.  A  large  area  of  the.surrouuding  coun- 
try is  dependent  upon  Belfast  as  receiving  and  shipping  port. 

A  report  upon  the  necessity  for  the  further  improvement  of  Belfast 
Harbor  was  submitted  February  2, 1888,  and  was  printed  in  Report  of 
Chief  of  Engineers  for  1888,  page  381,  to  which  I  would  refer. 

The  more  recent  examination  which  I  made  on  the  12th  of  December, 
1888,  brought  out  some  points  which  had  not  before  been  obtained. 

The  commercial  statistics  of  Belfast  Harbor,  which  were  included  in 
my  last  annual  report,  are  sufficient  to  show  the  general  importance  of 
the  place,  and  to  justify  a  statement  that  the  harbor  is  worthy  of  im- 
provement by  the  United  States.  (See  Report  of  Ohief  of  Engineers, 
1888,  pp.  383  and  384.) 

The  agent  of  the  Boston  line  of  steamers  informed  me  that  the 
steamers  had  great  difficulty  in  lauding  at  low  water,  and  he  pointed 
out  several  places  where  the  depth  of  water  is  apparently  less  than  for- 
merly. 

The  agent  of  the  New  York  steamers  gave  essentially  the  same  infor- 
mation, and  though  it  did  not  in  all  respects  conform  to  what  I  ha<l 
been  told  on  a  former  occasion,  yet  I  was  convinced  that  some  further 
improvements  are  necessary  in  the  interest  of  navigation  and  com- 
merce. 

The  work  for  which  an  estimate  of  $15,600  was  submitted  in  my  re- 
port of  February  2, 1888,  will  doubtless  cover  all  that  is  required  in  the 
northeast  side  of  the  harbor,  but  the  amount  which  may  be  required  in 
the  channel,  or  in  the  southwest  side,  can  only  be  estimated  after  a  sur- 
vey shall  have  been  made. 

I  recommend  that  a  survey  of  the  harbor  be  made  sufficiently  in  de- 
tail to  indicate  fully  all  the  requirements ;  the  survey  to  include  exam- 
inations of  the  character  of  the  bottom. 

The  estimated  expense  of  making  such  a  survey  with  the  subsequent 
platting  of  maps  and  making  plans  and  estimates  is  $800. 
Very  respectfully,  your  obedient  servant, 

Jased  a.  Smith, 
Ideut.  CoL^  Carps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  8,  A. 


SXJBVEY  of  BELFAST  HARBOB,  MAINE. 

United  States  Engineer  Office, 

Portland^  Me.y  December  20, 1889. 
General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  Belfast  Harbor,  Maine,  made  in  accordance  witti  t^qviVt^m^i^Xj^ 
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of  section  13  of  river  and  harbor  act  of  August  11,  1888,  aud  instruc- 
tions contained  in  Department  letter  of  April  1, 1889. 

The  small  surveys,  of  which  several  were  assigned  to  my  charge,  were' 
none  of  them  of  sufficient  extent  to  justify  the  employment  of  any  as- 
sistants in  addition  to  those  regularly  engaged  upon  works  in  charge 
of  this  office.    It  was,  therefore,  not  until  September,  1889,  that  an  as- 
sistant engineer  could  be  spared  from  other  duties  for  this  purpose. 

In  September,  1889,  Mr.  A.  0.  Both,  U.  S.  assistant  engineer,  was 
directed  to  make  a  complete  hydrographic  survey  of  Belfast  Harbor 
and  to  make  such  further  examination  as  might  indicate  the  nature  and 
extent  of  improvements  which  are  necessary. 

Mr.  Both's  report,  to  which  I  invite  attention,  is  Appended  hereto. 

A  tracing  from  the  map  which  has  been  platted  is  forwarded  in  a  sep- 
arate package  to  accompany  this  report. 

The  matericil  in  the  bottom  of  the  harbor  is  generally  soft,  and  in  no 
place  where  improvements  are  proposed  is  it  too  hard  to  be  removed  by 
dredging. 

A  comparison  of  maps  made  at  different  dates  indicates  that  no  per- 
ceptible tilling  occurs  in  the  harbor,  so  that  greater  depths  procured 
by  dredging  will  be  retained  for  a  very  long  time,  if  not  permanently. 

It  is  proposed  to  dredge  the  central  channel  to  a  depth  of  15  feet  at 
mean  low  water ;  to  dredge  an  area  on  the  west  side  to  a  depth  of  13 
feet,  and  an  area  on  the  east  side  to  a  depth  of  8  feet. 

The  mean  rise  of  tides  above  mean  low  water  is  9.7  feet.  The  depth 
in  the  channel  at  high  water  would  therefore  be  24,7  feet,  while  in  the 
other  areas  the  high-water  depths  would  be  22.7  feet  and  17.7  feet  re- 
spectively. 

These  depths  will  greatly  increase  the  facilities  for  business  at  Bel- 
fast, and  I  believe  they  will  be  sufficient. 

My  i)reliminary  report,  submitted  January  3, 1889,  refers  to  the  com-' 
mercial  features  of  Belfast  Harbor,  so  that  no  further  discussion  of  the 
subject  is  necessary  at  this  time. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut.  Col.  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


repokt  of  mr.  a.  c.  both,  assistant  enoinrer. 

United  States  Engineer  Office, 

Portland f  Me.y  Deceinher  16,  1889. 

Colonel:  I  have  the  lion  or  to  report  upon  tlie  survey  of  Belfast  Harbor,  Maine, 
made  under  your  directiou,  iu  compliance  with  a  requirement  in  the  river  and  harbor 
act  of  August,  1888. 

The  survey  was  commenced  September  18  and  completed  September  28,  1889.  A 
number  of  the  triangulatiou  points  of  a  former  survey  of  this  harbor,  made  by  me  in 
1875,  having  since  been  obliterated,  it  was  necessary  to  establish  some  new  pointe. 

Two  old  stations,  viz  :  XII  (Pattersou's  Point),  and  D  (near  MoGilvery'a  ship-yard), 
which  were  marked  by  drill  holes  in  rock,  were  used  as  starting  points,  and  a  Dum- 
ber of  new  points  were  established  on  both  sides  of  the  harbor.  Some  small  addi- 
tions to  wharves  on  the  west  side,  aud  a  new  wharf  and  ice-house  bailt  on  the  east 
side,  near  the  moutli  of  Goose  River,  have  been  embodied  iu  this  survey." 

The  m%p  of  the  survey,  drawn  to  a  scale  of  1 :  3000  (same  scale  as  map  of  snrycy  of 
1875),  is  herewith  submitted.  The  reference  for  soundings  shown  on  this  map  is 
mean  low  water,  same  as  for  survey  of  1875,  and  the  mean  rise  and  fall  of  tides  ia 
S/.  7  feet 
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A  comparison  of  the  soandioss  sbowo  on  this  map  with  thoso  formerly  mado  clearly 
indicates  that  no  perceptible  changes  of  the  bottom  of  the  harbor  have  taken  place. 
The  depths  over  the  area  in  front  and  below  the  Boston  and  Bangor  steamer  wharf. 


gronud  which  appears  outside  or  easterly  of  the  improved  areas  was  not  dredg< 
tbattimd,  it  being  presumed,  owing  to  the  very  soft  character  of  the  materiafform- 
iDg  these  shoals,  thac  they  would  wash  away  or  level  down.  This,  however,  has  not 
been  the  case,  and  the  soundings  of  the  two  surveys  on  these  shoals  are  in  a  practical 
sense  identical.  From  the  fact  that  during  an  interval  of  fourteen  years  no  ntaterial 
changes  have  taken  place  ip  Belfast  Harbor,  the  conclusion  can  safely  be  drawn  that 
improvements  here  made  and  projected  may  be  considerad  permanent. 

The  improvements  which  are  recommended  are  believed  to  fully  subserve  the  needs 
of  navigation  carried  on  in  Belfast  Harbor,  and  are  as  follows,  viz : 

(1)  Dredging  the  main  channel,  marked  '*A,"  leading  from  deep  water  to  the  upper 
harbor  to  a  depth  of  15  feet  at  mean  low  water  and  a  least  width  of  220  feet,  the 
average  length  being  about  2,000  feet. 

(2)  Dredging  the  area  marked  ''  B  "  to  a  depth  of  8  feet  at  mean  low  water  ;  area 
averages  350  feet  in  width  and  900  feet  in  length. 

(3)  Dredging  area  marked  **C"  tosk  depth  of  13  feet  at  mean  low  water ;  this  area 
avera|^es  700  feetiu  width  and  1,950  feet  in  length. 

OwiDg  to  the  general  increase  in  tonnage  and  draught  of  coasting  vessels,  the 
depths  of  water  now  available  are  insufficient,  and  great  inconvenience  and  frequent 
delays  are  caused  thereby,  especially  to  the  passenger  steamers  which  run  on  time. 

The  steamers  of  the  foUowinglines  make  landings  here  at  various  hours:  Bangor 
and  Boston  Steam-ship  Line,  Bangor  and  Rockland  Steam-boat  Line,  Belfast  and 
Castine  Steam-boat  Line,  Bangor  and  Mt.  Desert  Steamboat  Line,  Bangor  and  New 
York  Steam-ship  Line. 

The  last  steamer  plies  between  Bangor  and  NewTork,  carrying  freight  and  pas- 
sengers.^ It  is  a  large  iron  propeller,  making  her  handings  at  Lewij's  Wharf,  in  the 
upper  part  of  th&  harbor.  As  by  far  the  greater  part  of  all  the  large  vessels  enter- 
ing the  harbor  also  load  or  discharge  at  the  wharves  in  this  part  of  the  harbor,  a 
channel  with  ample  depth  and  width  must  be  considered  a  necessity. 

A  large  and  growing  ice  industry  is  carried  on  on  the  east  side  of  the  harbor,  and 
many  vessels  are  loaned  here  annually.  Increased  facilities  for  the  movements  of 
vessels  at  this  place  seem  to  be  very  much  needed. 

To  facilitate  the  movements  of  the  steamers  the  area  marked  "  C "  should  be 
dredged  thronghont  to  the  proposed  depth  of  13  feet  at  mean  low  water. 

The  draught  of  the  new  large  steamers  of  the  Boston  and  Bangor  Line  being 
greater  than  formerly,  very  frequently  at* low  tides  they  run  aground,  causing  vexa- 
tious delays.  The  fact  also  that  this  area  was  not  wholly  dredged  over  to  12  feet  of 
water  at  the  time  the  former  improvements  were  made,  and  shoals  with  only  about 
10  feet  of  water  lie  now  in  front  of  the  wharf  makes  an  increase  of  the  depth  to  13 
feet  at  mean  low  water  a  necessity. 

BSTIMATKD  COST  OF  IMPROVEMENT: 

(1)  Dredging  channel  marked  ''A''  from  deep  water  to  the  upper  harbor  220 
feet  wide  and  15  feet  deep  at  mean  low  water  will  require  the  removal 

of  70,324  cubic  yards,  measured  in  scows,  at  20  cents  per  cubic  yard $14, 064. 60 

(2)  Dredging  area  marked/' B"  to  a  depth  of  8  feet  at  mean  low  water 
will  require  the  removal  of  50,521  cubic  yards,  measured  in  scows,  at  20 

cents  per  cubic  yard 10,104.20 

(3)  Dredging  area  marked  "  C "  to  a  depth  of  13  feet  at  mean  low  water 
will  require  the  removal  of  111,669  cubic  yards,  measured  in  scows,  at  20 

cents  per  cubic  yard 22,333.80 

46, 502. 80 
Engineering  expenses  and  contingencies 5,497.20 

Total  cost  of  improvements ."....  52,000.00 

Very  respectfully,  your  obedient  servant, 

A.  C,  Both, 
AsBtsiani  Engineer. 
Lient.  Col.  Jared  A.  Smith, 

Carps  of  Engineers f  U.  S,  A, 
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A  23. 

PRELIMINARY  EXAMINATION  OF  UNION  RIVER  AND  UNION   RIVER  BAY, 
♦  MAINE. 

United  States  Engineer  OFPiOEy 

Portland^  Me.^  November  30,  1888. 

SiR<e  In  accordftDce  with  instructions  from  the  Obief  of  Engineers  in 
letter  dated  Angast  28, 18S8, 1  have  to  sabmit  the  following  report  of 
a  preliminary  examination  of  the  Union  River,  and  Union  Bay,  Maine. 

On  the  16th  of  October  I  visited  the  river  and  in  company  with  two 
regalar  pilots  in  a  small  boat  went  over  the  part  where  the  obstrnotions 
are  fonnd. 

To  describe  the  sitnation  a  brief  history  is  necessary. 

Abont  seventeen  years  ago  the  channel  of  the  river  was  quite  thor- 
onghly  improved  under  appropriations  as  follows : 

By  act  of  Congress  approvedJuIy  11, 1870 |15,000 

By  act  of  Congress  approved  March  3,  1871 15,000 

Total - : 30,000 

There  were  removed  from  the  channel  about  SO^OOO  cubic  yards  of 
slabs,  edgings,  and  other  refuse  of  saw-mills,  besides  a  large  quantity 
of  rock  in  ledge  and  bowlders. 

A  good  channel  was  made  affording  a  depth  of  3  to  4  feet  at  mean 
low  water  and  15  feet  at  ordinary  high  water.  (Report  Chief  of  Engi- 
neers 1872,  page  928.) 

The  mill  refuse  thus  removed  was  only  a  small  portion  which  had 
lodged  between  the  river  banks. 

The  saw-mills,  which  have  been  the  cause  of  most  of  the  trouble,  are 
located  upon  the  river  above  the  head  of  navigation,  and  much  of  the 
material  thrown  into  the  stream  is  washed  down  to  the  navigable  chan- 
nel where  it  sinks  and  becomes  imbedded  with  mud  and  sand. 

There  is  a  large  amount  of  mill  waste  in  the  river  above  the  dam, 
and  occasionally  masses  break  away  in  freshets  and  are  lodged  below. 
I  was  informed  that  in  a  freshet  two  years  ago  last  spring  the  vast 
quantity  of  water-logged  slabs,  edgings,  shavings,  etc.,  which  came 
over  the  dam,  added  to  what  was  already  below,  formed  a  jam  entirely 
across  the  channel,  and  when  it  finally  broke  through,  the  opening  was 
in  a  different  place  from  the  former  channel.  All  the  difficulty  in  the 
river  proper  is  within  1^  miles  from  the  head  of  navigation,  the  npper 
half  mile  of  which  forms  the  harbor  of  Ellsworth. 

I  thrust  down  an  iron-pointed  pole  in  many  places  within  the  dis- 
tance obstructed,  and  in  every  instance  the  iron  point  stuck  into  wood. 

The  examination  was  made  at  low  water;  a  large  portion  of  the  area 
between  the  river  banks  was  seen  to  be  a  tangled  mass  of  slabs,  sticks, 
shavings,  sawdust,  and  dirt,  entirely  above  low-water  level.  These 
wooden  shoals  change  from  year  to  year  and  make  the  low-water  chan- 
nel very  crooked  and  shallow. 

A  steam  saw-mill  located  on  the  wharves  apparently  consumes  all  its 
waste,  but  the  mills  above,  which  are  driven  by  water-power,  make  but 
very  little  effort  to  keep  sawdust  and  all  small  waste  out  of  the  river. 

I  visited  one  of  the  mills  at  the  dam,  perhaps  half  a  mile  above  the 
head  of  navigation,  and  found  a  flume  carrying  a  strong  current  of 
water  under  the  mill  with  chutes  leading  into  it,  carrying  off  the  waste. 
The  water  in  the  river  was  full  of  sawdust  and  strewn  with  floating 
TTOod.     On  every  obstruction,  at  the  banks,  or  in  the  stream,  piles  of 
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sticks  and  other  waste  were  lodged.  A  large  mass  of  slabs  belovir  the 
mills,  on  each  side  of  the  river,  was  on  fire,  indicating  that  some  care  is 
now  taken  to  keep  the  slabs  out  of  the  channel. 

Of  conrse  the  channel  dredged  seventeen  years  ago  has  no  trace  of 
its  location  left,  and  it  is  equally  evident  that  were  a  new  channel  to  be 
dredged  it  would  not  remain  long  while  present  conditions  exist. 

Even  were  the  dumping-of  mill  waste  into  the  river  to  be  stopped, 
it  is  probable  that  the  amount  now  in  the  stream  above  as  well  as  be- 
low the  dam,  would  be  sufficient  to  renew  the  obstruction  from  time  to 
time. 

About  3  miles  below  Ellsworth  the  river  becomes  very  broad  and 
forms  what  mUy  properly  be  called  the  head  of  Union  River  Bay.  This 
wide  part  of  the  river,  or  upper  part  of  Union  Eiver  Bay,  is  more  than 
a  mile  long  and  has  an  average  width  of  more  than  half  a  mile.  The 
slackened  currents  due  to  the  increslsed  width,  have  allowed  the  mill 
waste  to  form  an  extensive  deposit. 

The  upper  part  of  Union  River  Bay,  which  forms  the  mouth  ot 
Union  River,  is  very  shallow  at  low  water,  having  beep  so  much  filled 
with  mill  waste  as  to  destroy  the  anchorage,  which  is  said  to  have  once 
been  good,  and  to  form  an  extensive  bar. 

The  Coast  Survey  charts  indicate  that  the  bar  is  of  sawdust,  though 
it  doubtless  contains  edgings,  bark,  and  slabs. 

At  average  high  water  vessels  drawing  12  feet  or  perhaps  a  little  more 
can  get  over  the  bar.  The  Coast  Survey  charts  give  10  ^t  as  the  mean 
rise  and  fall  of  tides.  V 

Although  the  sawdust  and  small  sticks,  when  soaked  with  water,  are 
sufficiently  heavy  to  sink  where  the  current  is  not  rapid,  yet  when  dis- 
turbed, such  material  is  difficult  to  maintain  in  place';  it  is  very  baffling 
and  consequently  expensive  to  dredge. 

About  seventeen  years  ago  the  mouth  of  the  river  was  improved  by 
removing  ledges  and  bowlders,  and  it  is  probable  that  an  improvement 
of  the  river  and  bar  would  involve  some  further  removal  of  stone. 

A  channel  dredged  through  such  a  bar  can  not  be  considered  a  per- 
manent improvement  unless  protected  in  such  a  manner  as  to  retain 
the  banks  and  to  prevent  further  lodgment  of  material  by  increasing 
the  current  in  the  cut. 

A  permanent  improvement  to  the  channel  in  the  river  and  bay  would 
therefore  be  somewhat  expensive. 

Ellsworth,  at  the  head  of  navigation  on  Union  River,  has  a  popula- 
tion of  a  little  more  than  5,000.  A  branch  of  the  Main  Central  Rail- 
road passes  through  the  town.  The  place  is  central  to  a  considerable 
section  of  country  for  which  it  is  a  base  of  supplies. 

A  list  of  vessels  visiting  Ellsworth  for  the  current  season  shows  that 
the  navigation  of  the  river,  even  in  its  present  condition,  is  quite  ex- 
tensive. 

The  list  may  be  condensed  as  follows : 

Fiist^Coaating  yeaaels  running  to  New  York. 

Nnmberof  different  veasels 27 

Largest  tonnage tone..  21G 

Smallest  tonnage do...  82 

Total  registered  tonnage do...  3,183 

Greatest  draught feet..  13 

Least  draught do...  9 

These  vessels  all  made. six  or  more  trips  except  one  which  made  but 
five. 
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The  total  registered  touDage  for  all  the  trips  to  Ellsworth  amoanled 
to  19,759  tons. 

Freights  are  usually  very  much  greater  than  the  measured  and  reg- 
istered tonnage. 

Second — Coasting  vessels  ranniug  to  Boston,  etc. 

Number  of  different  vessels 28 

Largest  tonnage  registered > tons..  250 

Smallest  tonnage  registered do...  50 

Total  tonnage  registered ^ do...  2,271 

Dranght feet..  8  to  II 

Trills  of  each,  greatest  number .* 16 

Trips  of  each,  least  number 8 

Tonnage  for  tot-al  of  trips tons..  18,308 

Smaller  coasting  ves.'  els : 

Number  of  vessels 11 

Total  tonnage tons..  385 

Number  of  trips  of  each 10to25 

Total  tonnage  for  all  trips tons..  7,22S) 

Miscellaneous,  other  vessels 20 

Total  tonnage ^ tons..  600 

Average  trips 3 

Total  for  all  trips ' tons..  1,800 

RECAPITULATION.  • 

Total  number  of  vessels , 69 

Total  registered  tonnage tons..     6,437 

Total  uumbsBentrances  and  clearances 68^ 


Tot«l  tonnag^for  all  entries,  etc tons..  47,090 

The  following  list  gives  approximately  the  shipments  by  water  of 
some  of  the  principal  articles  of  freight  during  one  year  past : 

Staves number..  40,000,000 

Barrelheads pieces..  240,000,000 

Long  lumber,  board  measure feet..  25,000,0(K) 

Shingles number..  20,000,000 

Laths do....  12,500,000 

Wood cords..  5,000 

Brick number..  1,000,000 

The  navigation  of  Union  River  and  Union  Biver  Bay  is  sufficient  in 
my  opinion  to  make  them  worthy  of  improvement. 

In  order,  however,  that  the  situation  may  be  understood,  it  should 
be  remembered  that  the  process  of  filling  the  river  with  sawdust,  bark- 
edgings,  etc.,  is  still  going  on ;  the  waste  is  thrown  in  above  the  point 
where  the  river  is  navigable,  and  therefore  seems  to  be  beyond  the  cou* 
trol  of  the  United  States.  The  State  laws  are  entirely  inadequate  to 
fully  stop  the  difficulty  even  if  the  laws  were  enforced. 

While  the  State,  town,  and  individuals  permit  the  continued  disposal 
of  mill  waste  as  described,  and  also  the  dumping  of  miscellaneous  rub- 
bish into  the  river,  I  can  not  feel  justified  in  submitting  a  recommenda- 
tion that  the  United  States  shall  clear  it  away. 

A  survey  in  sufficient  detail  to  form  a  definite  basis  for  plans  and 
estimates  will  cost  $600. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  CoL<f  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S,  A, 
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survey  of  union  river  and  union  river  bay,  maine. 

United  States  Engineer  Office, 

Portland^  Me.,  January  11, 1890. 

General  :  I  have  the  honor  to  Bubniit  the  following  report  of  a  sur- 
vey of  the  Union  River,  and  Union  River  Bay,  Maine. 

My  preliminary  report  sabinitted  November  30, 1S88,  described  the 
river  and  its  commerce  so  fally  that  bat  little  further  discussion  is  re- 
quired beyond  the  mere  engineering  features  of  a  possible  improvement. 

In  August,  1889,  Mr.  F.  S.  Burrowes,  United  States  Assistant  Engi- 
neer, with  the  party  which  liad  been  employed  in  surveys  at  other 
places,  completed  a  survey  of  the  parts  of  the  river  in  which  the  ob- 
structions occur.  The  broad  part  of  the  river  at  its  mouth  is  a  part  of 
Union  River  Bay,  and  is  the  only  i)ortiou  of  the  bay  which  requires  any 
attention  at  this  time. 

For  the  details  of  the  survey  some  further  points  regarding  the  ma- 
terial deposited  in  the  river  and  lor  the  plan  of  improvement  which 
has  been  matured  under  my  supervision,  I  refer  to  Mr.  Burrowes's 
report,  which  is  appended  hereto  and  to  the  two  tracings  \^hicli  are 
forwarded  in  a  separate  roll. 

It  will  be  observed  that  the  total  expense  of  the  improvement  is  esti- 
mated to  be  $225,000. 

Whether  the  channel  when  once  dredged  in  the  river  will  remain  in 
good  condition  is  a  matter  of  grave  doubt.  It  certainly  will  not  so 
remain  while  the  present  custom  of  depositing  mill  refuse  is  continued, 
and  it  is  probable  that  even  without  such  contiuuonce  the  material 
already  there  may  from  time  to  time  become  detached  and  forced  into 
the  channel. 

As  no  drift  of  heavy  wood  has  been  formed  at  the  mouth  of  the  river, 
it  is  probable  that  the  channel  over  the  bar  would  be  maintained  with- 
out difficulty. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Ideut.  Col,  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


report  of  mr.  f.  8.  burrowes,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me,,  January  10,  1890. 

Colonel:  I  have  the  honor  to  snbmit  the  foUowlDg  report  upon  a  survey  of  Union 
River  and  Union  River  Bay,  Maine,  made  under  your  direction  in  August,  I8ti9,  inao- 
cordauce  with  river  and  harbor  act  of  August  11,  1888. 

The  tidal  portion  of  Union  River  begins  at  the  city  of  EHsworth  and  runs  southerly 
A\  miles,  where  it  empties  into  Union  River  Bay,  which  is  one  of  the  arms  of  Blue 
IliU  Bay. 

Owing  to  the  lack  of  funds  necessary  to  make  a  complete  survey  of  the  river  two 
detached  surveys  were  made,  one  extending  from  the  head  of  navigation  to  Lord's 
wharf,  a  distance  ot  H  miles,  and  the  other,  covering  the  bar  at  the  mouth,  a  length 
of  1^  miles,  leaving  an  unsurveyed  portion  between  of  1|  miles.  The  chart  of  the  U. 
8.  Coast  Survey  shows  depths  varying  from  7  to  23  feet  at  mean  low  water  through- 
out this  ansnrveyed  interval. 

The  surveys  were  plotted  on  two  separate  sheets,  which  are  herewith  submitted. 
Chart  No.  1  shows  the  river  between  Ellsworth  and  Lord's  wharf,  and  is  drawn  to  a 
scale  of  1:2000.    Chart  No.  2  shows  the  bar  at  the  mouth  of  the  rivet,  Mi<\L  \^  ^xwtlXa 
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A  scale  of  1:3000.  A  triangulation  was  made  for  each  survey,  the  hifi:h-water  lines  and 
wharves  being  filled  in  between  by  stadia  measurement.  The  souuoings  were  located 
by  intersection  wita  two  transits,  and  depths  measured  with  a  lead  on  a  graduated 
brass  chain. 

The  soundings  on  both  charts  are  reduced  to  the  plane  of  mean  low  water  as  estab- 
lished by  the  U.  S.  Coast  Survey  in  1879.  The  bench* mark  used  is  thus  described  by 
the  Coast  Survey.  The  gauge  was  fastened  to  the  southeast  corner  of  Captain  Bon- 
sey's  wharf  on  the  right  bank  of  Union  River,  1^  miles  below  Ellsworth.  T|ie  bench- 
mark is  a  hole  drilled  in  ledge  of  rock  20  meters  northwest  from  gauge  and  1  meter 
from  high  water-murk  and  filled  with  lead.  It  is  40  feet  from  the  northeast  comer  of 
Captain  Bonsey's  house.  The  bench-mark  is  15.55  feet  above  mean  low  water.  Two 
auxilliary  bench-marks  were  established,  the  elevations  of  which  were  obtained  by 
water-level  at  high  tide  from  the  Coast  Survey  bench-mark. 

Bench-mark  No.  1  is  shown  on  Chart  No.  1,  and  is  a  horizontal  drill  hole  in  ledge 
170  feet  above  Tinker's  wharf  and  is  9  feet  above  mean  lower  water. 

Bench-mark  No.  2  is  shown  on  Chart  No.  2,  and  is  a  horzontal  drill  hole  in  ledge  on 
the  point  2,150  feet  below  the  spindle,  and  is  12.1  feet  above  mean  low  water. 

The  mean  range  of  tides  as  determined  by  the  Coast  Survey  at  the  same  time  is  10 
feet. 

From  the  narrows  to  Ellsworth  there  is  a  crooked  channel  having  a  general  depth 
of  only  a  little  more  than  2  feet  at  mean  low  water.  In  1871  and  1872  the  United 
States  Government  dredged  a  channel  in  a  nearly  directline  between  the  narrows  and 
the  old  steam-boat  landing  at  Ellsworth.  It  was  made  ISO  feet  wide  and  4  to  5  feet 
deep  at  mean  low  water.  The  present  survey  indicates  that  no  permanent  benefit 
was  derived  from  the  improvement  then  made.  The  rapid  filling  which  has  taken 
place  is  undoubtedly  the  result  of  the  large  quantities  of  slabs,  edgings,  shavinga, 
sawdust,  and  other  saw-mill  waste  whioh  have  been  and  are  now  thrown  into  the 
river.  The  flats  at  low -water  are  seen  to  be  a  compact  mass  of  slabs,  edgings,  butts, 
sawdust,  etc.,  and  at  times  the  surface  of  the  river  is  so  covered  with  floatint;  debris 
as  to  make  it  difficult  to  get  through  it  with  a  small  boat.  The  people  living  along 
the  banks  of  the  river  gather  some  of  the  best  of  the  floating  wood  and  pile  it  above 
high-water  mark  to  dry  for  their  winter's  supply  of  fuel.  In  one  case  I  knew  of  a 
small  sloop  coming  into  the  river  and  loading  with  wood  from  thestfeam.  The  sup- 
ply, however,  greatly  exceeds  the  demand,  and  the  most  of  it  floats  up  and  down  with 
the  tide  nntil  it  gradually  becomes  saturated  and  sinks  to  the  boCtom  to.  perform  its 
part  in  obstructing  the  channel. 

The  river  at  the  month  widens  to  more  than  3,000  feet,  and  a  large  bar  has  formed 
there  which  leaves  only  a  narrow  channel  along  the  eastorn  shore  with  an  available 
depth  of  a  little  more  than  4  feet  at  mean  low  water.  This  bar,  as  shown  by  sixty- 
one  borings  made,  is  composed  of  sawdust,  sand,  and  mud.  The  almost  entire  ab- 
sence of  mill  waste,  other  than  sawdust,  would  seem  to  indicate  that  all-  the  larger 
rcfnse  lodges  in  the  narrow  river  above. 

The  commerce  of  the  river,  which  is  quite  extensive,  consists  almost  exclusively  in 
carrying  out  sawed  lumber  and  bringing  in  coal  and  some  small  supplies.  The  ves- 
sels used  for  this  purpose  can  not  have  a  depth  of  draught  much  greater  than  the 
flow  of  the  tide,  and  are  towed  in  and  out  at  extreme  high  water,  one  small  tow-boat 
performing  the  whole  service.  A  small  steam-boat,  connecting  with  the  Boston  and 
Portland  boats,  makes  tri-weekly  trips  between  points  in  Blue  Hill  and  Union  River 
bays,  and  when  the  tide  serves,  lands  at  Lord's  wharf,  H  miles  below  Ellsworth. 
Generally,  however,  the  nearest  landing  it  makes  is  at  Surry,  near  the  head  of  Pat- 
ten's Bay. 

The  following  estimate  is  to  obtain  a  channel  by  dredging  from  Lord's  Wharf  to 
Ellsworth  with  a  depth  of  6  feet  at  mean  low  water,  and  a  width  through  the  nar- 
rows of  100  feet,  and  thence  a  width  of  150  feet  to  and  in  front  of  the  wharves  at 
Ellsworth.  As  this  channel  is  at  the  head  of  the  tidal  basin  it  is  thought  that  if  the 
natural  conditions  were  partially  restored  and  maintained,  the  depth  would  hold 
without  the  aid  of  contraction  works.  In  order  to  obtain  a  clear  depth  of  6  feet  it 
will  be  necessary  in  material  of  this  nature  to  make  an  allowance  for  dredging  at 
least  a  foot  below  grade,  and  the  quantities  in  the  estimate  are  calculated  on  that 
basis  for  sitn  measurements. 

As  the  river  at  its  month  has  an  abnormal  width,  it  is  proposed. to  contract  it  by 
ajetty  and  training-wall  running  from  the  western  shore  across  Horton's  Rocks  and 
thence  parallel  to  and  about  800  feet  from  the  eastern  shore.  It  is  to  be  bnilt  of 
rough  stone,  with  top  6  feet  wide  and  6  feet  above  mean  low  water,  and  side  slopes 
of  45  degrees.  The  jetty  and  training- wall  will  have  a  combined  length  of  6,700  feet 
and  the  training-wall  will  be  marked  in  three  places  with  rough  stone  beacons  built 
to  a  height  of  6  feet  above  mean  high  water. 
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E8TIMATKS.  « 

220, 000  oabic  yards  Tia  scows)  dredging,  slabs,  edging^  etc.,  at  60  cents $132,000 

67,000  tons  of  stone  for  jetty  and  training-wall,  at  $1.10 73, 700 

ContingenoieB — 19,300 

Total 225,000 

.Very  respectfully,  your  obedient  servant, 

F.  S.   BURROWBS, 

Assistant  Engineer. 
Lieut.  Col.  Jakrd  A.  Smith, 

Corps  of  Engineers,  U.  8,  A. 


A  24. 
PRELIMINARY  EXAMINATION  OF  ST.  CROIX  RIVER,  MAINE. 

UNITED  States  Engineer  Office, 

Portland^  Me.y  December  28, 1888. 

Sir  :  I  have  the  houor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  the  St.  Croix  River,  Maine,  made  in  compliance 
with  instructions  from  the  Chief  of  Engineers  in  letter  dated  August 
28, 1888,  and  September  29, 1888: 

In  the  autumn  of  1886  an  examination  of  the  St.  Croix  River  was 
mad^  and  a  report  was  submitted  November  22, 1886,  In  connection 
with  the  report  now  submitted  I  would  refer  to  the  former  one,  it  being 
quite  necessary  for  a  full  understanding  of  the  situation.  (See  Report 
of  Chief  of  Engineers,  1887,  p.  477.) 

On  the  25th  of  October,  1888, 1  visited  Calais,  and  went  over  essen- 
tially the  same  ground  as  before.  Although  it  was  at  a  season  of  the 
year  when  it  is  difficult  to  get  vessels  for  freights,  I  saw  twenty-nine 
large  sailing  vessels,  two  passenger  steamers,  one  steam-barge,  and  two 
tugs  lying  at  the  wharves  on  the  American  side  of  the  river. 

The  business  of  the  town  of  Calais  is  quite  extensive,  it  being  central 
to  a  large  part  of  country  which  has  no  railroad  and  no  other  navigable 
I)ort.  The  amount  of  navigation  of  the  river  was  so  fully  set  forth  in 
my  former  report,  to  which  reference  has  been  made,  that  it  does  not 
seem  necessary  to  repeat  the  figures,  which  vary  but  little  from  year  to 
year.  The  amount  and  class  of  navigation  is  such  as  to  fully  justify  an 
opinion  that  the  river  is  worthy  of  improvement. 

The  difficulties  heretofore  lying  in  the  way  have  been  that  the  saw- 
mills were  allowing  sawdust  and  other  refuse  to  be  thrown  into  the 
river  where  it  would  again  fill  the  channel.*  Special  pains  were  there- 
fore taken  to  ascertain  whether  any  measures  were  being  enforced  to 
prevent  further  filling  of  the  channel.  Several  ot  the  mills  were  visited, 
and  I  observed  that  all  the  edgings  and  other  waste  except  sawdust 
was  being  hauled  away  in  carts.  As  the  visits  were  entirely  unan- 
nounced, there  could  be  no  reason  for  supposing  that  the  carting  of  ref- 
use was  exceptional.  One  of  the  principal  mill-owners  told  me  that 
the  mills  had  made  contracts  for  the  removal  of  all  the  waste  except 
sawdust. 

I  ascertained  that  the  town  authorities  of  Calais  and  of  St.  Stephens 
had  each  employed  a  man  as  special  police  to  prevent  the  throwing  of 
waste  into  the  river,  and  to  make  complaint  for  every  violation  of  the 
law. 

The  State  law  is  very  inadequate  for  the  purpose,  for  tii^  t^^dA^ii^  \Xi^\> 
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prosecutions  ar^ODly  under  a  general  law,  and  not  one  enacted  specific- 
ally for  that-purpose.  Mnch  of  the  fine  sawdust  goes  into  the  river, 
but  the  currents  are  sufficient  to  remove  that  material  so  long  as  it  is 
not  accompanied  by  barl^,  slabs,  edgings,  shavings,  etc. 

At  present  the  care  in  this  respect  seems  to  be  all  that  can  reasonably 
be  required. 

I  therefore  recommend  that  a  survey  be  made  from  the  bridge  ta  the 
wide  part  of  the  river  below  Breakwater  Ledge,  in  order  that  a  complete 
project  and  estimate  of  cost  may  be  prepared.  Ln  1877  Colonel  Thom 
submitted  an  estimate  of  $150,000  for  improving  the  channel  of  the  St. 
Croix,  and  that  amount  may  be  assumed  as  approximately  correct  now 
in  the  absence  of  any  more  exact  maps. 

As  the  St.  Croix  kiver  is  located  on  the  boundary  between  Maine 
and  ^ew  Brunswick,  the  channel  is  one  of  international  interest  and 
jurisdiction. 

It  therefore  seems  proper  te  recommend  that  the  subject  should  be 
brought  te  the  attention  of  the  Dominion  authorities,  in  order  to  se- 
cure, if  possible,  some  harmonious  joint  action  in  carrying  out  any  im- 
provements which  may  be  found  necessary. 

A  survey  of  the  river  as  complete  as  is  required,  together  with  ob- 
servations of  the  currents  and  borings  or  other  examinations  of  the 
bottom,  will  cost  $1,500. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut  CoL<f  Corps  of  Engineeps. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


survey  of  st.  oroix  river,  maine, 

United  States  Engineer  Office, 

Portland,  Me.^  December  20,  1889. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  St.  Croix  Elver,  Maine,  made  in  compliance  with  requirements 
of  section  13  of  river  and  harbor  act  of  August  11, 1888.  and  instruc- 
tions in  letter  from  Chief  of  Engineers  dated  April  I,  1889. 

At  as  early  a  day  as  practicable,  Mr.  F.  S.  Burrowes,  United  States  as- 
sistant engineer,  was  assigned  to  the  charge  of  this  survey,  and  the  work 
was  completed  in  the  latter  part  of  July.  Several  other  surveys,  how- 
ever, detained  the  party  in  the  field  until  the  end  of  September,  so 
that  it  has  been  impracticable  sooner  to  complete  the  various  maps  and 
estimates.  Mr.  Burrowes's  report,  which  is  appended  hereto,  gives  a 
fall  account  of  the  survey  and  the  information  obtained  regarding 
depths  of  water  and  the  character  of  obstructions. 

The  improvement  for  which  the  estimate  is  submitted  in  Mr.  Bur- 
rowes's report  has  been  planned  after  a  mutual  study  of  the  subject,  so 
that,  if  an  improvement  is  to  be  undertaken,  the  plan  submitted  is  that 
which  has  my  approval. 

In  view  of  the  fact  that  it  will  be  impracticable  to  remove  all  the  slabs 
and  other  mill  waste  from  the  river,  and  that  there  is  more  or  less  lia- 
bility that  parts  which  remain  may  become  detached  and  possibly  fill 
the  channel  previously  excavated,  I  deem  it  unadvisable  that  the  pro- 
posed channel  should  be  made  of  less  dimensions  than  that  for  which 
the  estimate  of  $280,000  is  submitt:ec|. 
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This  river  is  od6  of  the  numerous  streams  along  which  the  pernicious 
practice  has  obtained  of  dumping  all  mill  waste  into  the  water  until  the 
navigation  has  been  very  seriously  impaired. 

Within  two  years  measures  have  been  taken  to  prevent  all  waste  ex- 
cept sawdust  from  being  thrown  into  the  river,  and  this  has  been  par- 
tially successfuU 

No  attempt  has,  however,  been  made  to.  exclude  the  sawdust;  which 
has  contributed  its  share  to  the  obstruction,  besides  tending  greatly  to 
destroy  the  fishing  interests.  ' 

If  the  deposit  of  waste  can  be  restricted  to  the  sawdust,  I  believe 
that  the  annual  freshets  will  be  sufficient  to  keep  the  channel  clear  in 
the  upper  part  of  the  tidal  basin,  where  ordinary  current.s  are  weak. 

The  question  of  improving  the  navigation  on  the  St.  Croix  Kiver  has 
been  so  fully  discussed  in  my  preliminary  report,  dated  December  28, 
1888,  and  in  several  foriner  reports  includetl  in  reports  of  the  Chief  of 
Engineers,  that  no  further  explanations  are  now  required. 

In  a  separate  package  I  forward  a  tracing  of  a  map*  made  from  the 
recent  survey ;  upon  the  map  the  location  and  extent  of  improvements 
here  proposed  are  fully  indicated. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
LieiiL  GoLj  Corps  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Ckief  of  Engineers  J  U,  JS,  A. 


report  op  mb.  f.  8.  burkowes,  assistant  engineer. 

United  States  Engineer  Office, 

Portland,  Me,  December  18,  1889. 

Colonel:  I  have  the  honor  to  submit  the  following  report  upon  t^e  survey  of  St. 
Croix  Riirer,  Maine,  made  under  your  direction  in  accordance  with  river  and  harbor 
act  of  August  11,  1888. 

The  survey  was  begun  June  24  aud  completed  July  23,  and  e:cteuded  from  the  toll- 
bridge  between  the  cities  of  Calais  and  St.  Stephen  for  a  distance  of  4f  miles  to 
fender  piers  built  on  a  dangerous  reef  of  rocks  and  locally  known  as  the  breakwater 
on  ''  The  Ledge."  This  portion  of  the  river  is  a  part  of  the  uortheastern  boundary  of 
the  United  S totes,  between  the  State  of  Maine  and  the  province  of  New  Brunswick. 

A  sj'stem  of  triangles,  thirty  in  number,  was  made  to  cover  the  length  of  the  survey. 

The  triangnlation  points  were  marked  wherever  possible,  either  by  drill  holes  in 
ledge  or  auger  holes  in  wharves,  stakes  being  used  iu  only  four  places  where  more 
permanent  marks  were  not  readily  obtainable.  A  main  base  line  1,697.50  feet  long 
was  measured  with  a  200-foot  steel  tape  and  a  cLieck  base  608.30  feet  in  length. 
The  angles  in  the  triangnlation  were  carefully  measured  and  repeated  at  least  twice. 
The  measured  and  calculated  lengths  of  the  check  base  differed  by  .04  foot.  The 
high-water  line,  points  of  ledge,  and  wharves  were  filled  in  between  the  triangnla- 
tion points  by  stadia  measurement.  The  soundings  were  located  by  intersection  with 
two  transits,  the  sounding  boat  being  kept  on  fixed  ranges  with  one  instrument,  and 
the  angular  distance  of  each  sounding  measured  with  the  other.  The  depths  were 
measured  with  an  8-pound  lead  on  a  graduated  brass  chain.  The  bottom  was  tested 
in  sixty-three  places  with  a  steel  rod  m  the  end  of  a  graduated  wooden  pole,  the  loca- 
tion of  each  test  being  determined  by  intersection  with  two  transits. 

The  map  of  the  survey  berowith  submitted  is  platted  on  one  sheet  to  a  scale  of 
1:2400.  The  soundings  are  referred  to  the  plane  of  mean  low  water  as  determined 
during  the  survey  of  1873,  the  tide-gauges  being  set  with  zeros  in  that  plane  from 
recorded  elevations  of  bench-marks  of  that  survey.  The  bench-marks  used  for  the 
present  survey,  both  old  aud  newly  established,  are  as  follows,  viz: 

Bench-mark  No.  1  (old) :  Top  of  granite  foundation  of  St.  Stephen's  bank,  37.42 
feet  above  mean  low  water. 

*  Omitted. 

BNa  90 30 
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Boncb-mark  No.  2  (new):  Horizontal  drill  hole  in  ledge  on  line  of  npper  side  of 
lower  8teara-boat  wharf,  16.6  feet  above  mean  low  water. 

Bench-mark  No.  3  (new):  Horizontal  drill  hole  in  ledge  10  feet  below  Jewett's 
Wharf,  16.1  feet  above  mean  low  water. 

Bench-mark  No.  4  (old) :  Copper  bolt  in  large  bowlder  on  Knight's  Point,  24.8  feet 
above  mean  low  water. 

Bench-mark  No.  5  (new) :  Vertical  drill  hole  in' ledge  160  feet  above  pier,  at  vouth 
of  Bog  Brook,  13.6  feet  above  mean  low  water. 

The  survey  of  1873  covered  the  same  stretch  of  river  embraced  in  the  present  one, 
and  a  series  of  observations  made  at  that  time  and  including  57  consecutive  high 
waters  and  57 consecutive  low  waters  developed  the  following  tidal  conditions: 

Feet. 
Rise  of  mean  high  water  above  mean  low  water 19.9 

Extremes  of  high  water  above  mean  low  water )    ^  6 

Extremes  of  low  water: 

Above  mean  low  water 2 

Below  mean  low  water 3.4 

A* comparison  of  the  two  surveys  shows  no  considerable  change  in  the  condition  of 
the  channel  except  at  a  point  one-fourth  mile  above  ''The  Ledge"  where  a  shoal 
with  a  little  less  tlian  15  feet  of  water  on  it  at  mean  low  water  extends  three-foarths 
of  the  distance  across  the  channel,  and  which  apparently  did  not  exist  at  the  time  of 
the  previous  survey. 

The  present  condition  of  the  channel  is  abont  as  follows,  the  depths  being  all  re- 
ferred to  mean  low  water : 

There  is  a  good  channel  12  feet  and  more  deep  up  to  a  short  distance  above  Hill's 
Point,  where  there  is  a  shoal  abont  200  feet  long  having  on  it  only  10^  feet  of  water, 
the  material  of  which  it  is  composed  being  very  soft  mud  and  sawdust.  Above  tiiis 
shoal  the  12-foot  channel  continues  to  the  point  opposite  Jewett's  wharf  with  a  gen* 
oral  width  of  more  than  200  feet  and  continues  fui*tnerto  the  old  wharf  on  the  Cana- 
dian side  with  a  width  of  abont  100  feet.  On  the  crotising  from  the  old  Wharf  on  the 
Caniadian  side  to  the  lower  steam-boat  landing  a  least  depth  of  9^  feet  and  a  general 
depth  of  10^  feet  is  found.  Prom  the  lower  steam-boat  wharf  to  the  wharves  at  Calais 
and  St.  Stephen  there  is  a  least  depth  of  6^  feet  and  a  general  depth  of  abont  7^  feet, 
the  9-foot  curve  occurring  in  only  two  or  three  places.  In  front  of  the  wharves  the 
depths  vary  from  1.5  feet  to  9  feet,  with  the  exception  of  a  narrow  pool  on  the  Cana- 
dian side,  which  is  more  than  9  feet  deep. 

The  material  of  which  the  bottom  is  composed  between  Jewett's  Wharf  and  the 
toll-bridge  is  mud,  sawdust,  slabs,  and  edgings,  with  some  gravel  and  bowlders  im- 
medately  below  the  bridge.  The  slabs  and  edgings  are  less  numerous  in  the  channel 
and  increase  toward  the  sides.  They  also  increase  in  number  up-stream  until  be- 
tween the  wharves  the  bottom  is  covered  with  a  compact  mass  of  them. 

At  the  present  time  it  is  claimed  that  sawdust  is  the  only  mill  waste  allowed  to 
escape  into  the  river,  and  during  my  stay  I  did  not  observe  any  considerable  amount 
of  larger  waste  In  the  steam.  Large  sawdust  deposits  from  1  to  3  feet  thick  show  in 
the  flat-s  at  low  water  ^1  along  the  river.  As  the  channel  shows  no  recent  shoaling 
it  would  seem  that  the  current  has  been  sufficiently  strong  when  not  checked  by  do- 
posits  of  slabs  and  edgings  to  carry  the  sawdust  out  to  deep  water. 

I  did  not  obtain  any  important  statistics  of  the  commerce  of  the  river  in  addition 
to  those  fully  given  in  your  preliminary  reports.  During  the  month  of  July  business 
on  the  river  was  very  active,  and  from  three  to  six  or  more  lumber-laden  vessels  went 
out  daily. 

There  is  a  daily  steam-boat  line  from  Calais  to  Eastport,  connecting  at  that  place 
with  the  International  line  of  steamers  between  Boston  and  St.  John.  This  boat 
runs  approximately  on  time,  and  when  the  tide  serves  it  lauds  at  the  wharf  immedi- 
ately below  the  toll-bridge.  Qenerally,  however,  it  is  compelled  to  land  at  the  lower 
wharf,  which  is  inconveniently  located  1^  miles  down  the  river. 

The  project  for  improvment  upon  which  the  following  estimate  is  based  is  to  ob- 
tain a  channel  12  feet  deep  at  mean  low  water,  generally  200  feet  wide  and  narrowed 
to  150  and  100  feet  in  the  upper  part  of  the  harbor  to  avoid  ledge.  This  would  yield 
a  depth  of  nearly  9  feet  at  extreme  low  water,  and  would  enable  the  steam-boat  to 
land  at  the  npper  wharf  at  all  stages  of  tide.  It  would  also  allow  the  larger  lumber 
vessels  to  fully  load  at  the  wharves  iustead  of,as  now,  being  compelled  to  arop  down 
to  the  deep  water  below  "The  Ledge"  after  being  only  partially  loaded,  and  finish 
out  by  the  expensive  method  of  rafting  the  lumber  to  that  point  and  hoisting  it  on 
board  from  the  water. 

It  is  proposed  to  obtain  this  channel  above  Jewett's  Wharf  by  dredging.    Snch  a 
channel;  when  once  obtained  here,  would  doubtless  maintain  itself  if  care  is  taken  to 
JGraep  mill  wABto  ont  of  the  river. 
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The  coaditioaa  at  the  shoal  above  HilVs  PoiDt  are,  however,  different.  The  material 
is  very  soft  and  the  river  wide  %nd  if  dredging  was  resorted  to  to  secure  the  desired 
depth  it  is  probable  the  same  shoaling  wonld  soon  again  take  place  if  the  re&^inien  of 
the  river  remains  unchanged.  For  this  purpose  a  small  jetty  and  training- wall  having 
a  total  length  of  600  feet  is  proposed  to  jnt  ont  from  the  right  bank  of  the  river  near 
the  lower  end  of  the  shoal  to  deflect  the  flood  current  to  the  eastward  and  produce  a 
scouring  action  over  the  shoal.  This  structure  is  to  be  rough  stone  built  to  a  height 
of  8  feet  above  mean  low  water,  with  a  width  on  top  of  6  leet  and  side  slopes  or  45 
degrees.  The  desired  result  could  be  more  economically  and  satisfactorily  obtained 
by  bnildiug  the  jetty  ont  from  the  Canadian  shore  near  the  head  of  the  shoal,  if  the 
permission  of  the  Dominion  J|overnment  could  be  obtained  for  such  location. 

If  it  should  be  thought  sufficient  to  obtain  a  depth  of  only  9  feet  at  mean  low  water 
above  the  lower  steam-boat  wharf,  the  estimate  would  be  rednoed  by  180,000  onbio 
yards  (in  piu)  of  dredging. 

Estimate. 

AiOflOO  cubic  yards  (in  situ)  dredging  mud,  sawdust,  slabs,  and  edgings, 

at  60  cents 1252,000 

5,500  tons  of  st-one  for  Jetty,  at$l 5,500 

Engineering  and  contingencies 22,500 

Totel..-..\ -. . 280,000 

Very  respeetf nlly,  your  obedient  servant, 

F.  S.  BtTRROWBS, 

Aanstant  Engineer. 
Lieut.  Col.  J.  A.  Smith, 

Corps  of  Engineers,  U.  S.  A. 


A  25. 

preliminary  examination  op  pleasant  river,  from  columbia 

falls  to  its  mouth,  maine. 

United  States  Engineer  Office. 

Portlandy  Me.y  December  29, 1888. 

Sir  :  In  compliance  with  instroctions  from  the  Chief  of  Engineers,  in 
letters  of  Aagast  28  and  September  29, 1  have  the  honor  to  submit  the 
following  report  of  a  preliminary  examination  of  Pleasant  River,  Maine, 
from  Oolumbia  Falls  to  its  mouth. 

On  the  Ist  of  November,  1888, 1  visited  Columbia  Falls,  at  the  head 
of  navigation  on  the  Pleasant  Biver,  and  afterwards  visited  other 
points  on  the  river  below. 

The  river  has  its  rise  in  the  interior  of  the  southeastern  quarter  of 
the  State,  and  is  about  midway  between  the  Penobscot  Biver  and  the 
boundary  between  Maine  and  New  Brunswick. 

The  head  of  tide- water  and  of  navigation  at  Columbia  Falls  is  in  a 
direct  line  about  12  miles  north  of  the  headlands  of  the  coast  and  about 
20  miles  north  of  the  island  headland. 

The  river  is  central  to  more  than  250  square  miles  of  territory,  includ- 
ing several  towns  and  villages,  as  a  shipping  and  receiving  point  for 
freights. 

While  the  freights  include  considerable  lumber,  pulp  wood,  spool 
wood,  canned  fruits,  agricultural  products,  etc.,  yet  they  can  not  prop- 
erly be  described  as  very  extensive. 

So  far  as  I  could  ascertain  by  inquiry,  observation,  and  comparison 
of  various  accounts,  the  amount  of  business  by  navigaUouxoAtS  X^^^^^ 
proximately  summarized  as  foUowa : 
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At  Columbia  Falls  there  are  two  lamber  mills,  which  together  ship  an- 
nually an  average  of  3,000,000  feet  of  long  lamber,  besides  the  small 
stuft  which  is  cut  into  laths,  pickets,  shingles,  etc. 

A  canning  factory  shipped  13,000  cases  of  berries  in  the  summer  of 
1888. 

At  Columbia,  a  short  distance  above,  are  two  heading  mills,  the 
products  of  which  are  shipped  from  Columbia  Falls. 

The  vessels  carrying  these  freights  are  frequently  loaded  upon  the 
return  trips,  and  they  bring  the  principal  supplies  for  a  large  area  of 
surrounding  country.  There  is  no  railroad  in  that  part  of  the  State, 
and  no  steam-boat  line  touching  nearer  than  Millbridge,  16  miles  south- 
east, or  at  Jonesport,  13  miles  southwest. 

The  vessels  going  up  as  far  as  Columbia  Falls  draw  from  6  to  9  feet 
of  water,  and  carry  from  50,000  to  90,000  feet  of  lumber  in  one  freight. 
The  number  may  be  given  approximately  as  follows: 

VeMelB. 

Lnmber  shipments .....r^ 50 

Spool  wood,  shipments ^ 1 

Palp  wood,  shipments 5 

Frait,  potatoes,  etc.,  shipments 5 

One  schooner  of  about  100  tons  register  has  been  built  at  Columbia 
Falls  the  past  season,  and  another  is  reported  as  soon  to  be  built. 

Thexiver  from  Columbia  Falls  to  Addison  Point  is  said  to  be  5  miles 
or  more,  although  the  direct  line  does  not  exceed  3  miles. 

At  Addison's  Point  the  river  becomes  broad,  and  below  that  place  it 
is  more  like  a  long,  narrow  bay,  and  unless  the  mouth  of  the  river  be  at 
Addison  Pointy  it  is  difficult  to  say  at  what  exact  point  it  should  be 
located. 

Some  maps  which  have  been  issued  give  the  name  of  the  river  as  far 
down  as  a  narrow  part  of  the  bay  about  5  miles  below  Addison  Point. 
A  small  settlement  near  the  narrows  mentioned  is  called  Pleasant 
Kiver.  I  therefore  assume  that  the  mouth  of  the  river  is  at  the  narrow- 
est place  in  the  bay,  near  the  Pleasant  Biver  settlement. 

On  the  river,  between  Columbia  Falls  and  Addison  Point,  is  a  forma- 
tion of  clay,  which  is  reported  to  be  of  excellent  quality  for  the  manu- 
facture of  terra  cotta  for  buildiug  purposes,  and  also  for  firebricks.  A 
company  has  been  formed,  with  a  capital  of  $75,000,  to  enter  upon  the 
manufacture  of  bricks  and  terra  cotta.  Should  the  enterprise  prove  a 
success  it  will  make  a  very  important  addition  to  theamount  of  freights 
and  to  the  necessity  for  improvement. 

At  Addison  Point  the  best  information  I  could  obtain  indicated  the 
arrival  annually  of  seventy-five  vessels  of  from  60  tons  to  200  or  more 
tons  registered. 

Five  vessels  of  from  65  tons  to  100  tons  registered  capacity  are  em- 
ployed regularly  between  Addison  Point  and  Boston.  The  vessels 
carry  freight  in  both  directions,  the  outward  freights  consisting  mainly 
of  granite. 

There  is  a  granite  quarry  near  Addison  Point  and  another  at  Pleasant 
Biver,  from  lK)th  of  which  a  fine  quality  of  stone  is  shipped. 

No  accurate  map  of  the  river  or  bay  has  yet  been  published,  so  that 
the  depths  and  condition  of  the  river  could  only  be  ascertained  in  a 
general  way.  Inquiries  were  made  of  a  large  number  of  business  men, 
sailing  masters,  and  pilots. 

The  river  from  Columbia  Falls  to  Addison  Point  is  such  that  at  or- 
dinary high  water  a  vessel  drawing  9  feet  can  be  taken  through  if 
bandied  with  care.    The  rise  oC  the  tide  is  about  12  feet  at  Addison 
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Point,  but  at  low  water  the  river  has  bo  much  declivity  that  the  tide 
raises  the  water  at  Columbia  Falls  only  about  8  feet. 

The  obstructions  between  Columbia  Falls  and  Addison  Point  are 
said  to  be  of  rocks,  either  bowlders  or  ledge,  and  probably  also  mill 
refuse.  The  mills  are  at  preseut  putting  refuse  into  the  water,  and  it 
can  hardly  have  failed  to  cause  more  or  less  obstruction. 

Below  Addison  Point  there  are  shoals,  bowlders,  and  rocks,  some  of 
which  were  marked  by  buoys  last  spring,  placed  uuder  direction  of  the 
Ligh^Hon8e  Board.  These  obstructions  are  such  that  a  vessel  draw- 
ing 7  feet  of  water  can  not  safely  pass  over  at  a  lower  stage  than  half- 
tide,  and  vessels  of  12  feet  or  more  draught  must  wait  until  near  high 
water. 

While  some  delays  are  thus  caused  I  believe  that  the  difficulty  would 
be  made  much  less,  and  perhaps  sufficiently  removed,  by  more  complete 
marking  with  buoys,  and  the  expense  would  be  far  less  than  to  attempt 
the  removal  of  the  rocks. 

The  freights  which  are  taken  out  of  Pleasant  Kiver  enter  into  the 
general  business  and  commerce  of  the  country,  and  to  that  same  extent 
the  improvement  of  the  transportation  route  is  of  general  interest. 

There  seems  to  be  but  little  doubt  that  some  small  improvements  to 
the  navigation  would  result  in  further  developing  the  granite  works, 
and  it*wonld  also  add  to  the  opportunity  for  manufacture  of  bricks  and 
terra  cotta. 

I  have  no  means  of  making  even  an  approximate  estimate  of  the  cost 
of  such  improvements  as  may  be  necessary,  and  it  is  possible  that  after 
^  survey  has  been  made  it  may  be  found  uDad\nsable  to  attempt  the  im- 
provement owing  to  the  material  or  the  cost  of  the  work. 

If  the  obstructions  are  found  to  be  mainly  of  mill  refuse  they  should 
not  be  removed  unless  arrangements  are  made  to  rigidly  exclude  such 
deposits  from  the  river  in  future. 

It  also  follows,  as  a  matter  of  course,  that  improvements  should  not 
be  undertaken  unless  they  promise  a  degree  of  permanence  at  a  cost 
which  shall  not  be  disproportionate  to  the  benefits. 

It  is  my  opinion  that  the  river  is  worthy  of  improvement. 

I  recommend  that  a  survey  of  the  river  be  made  from  Columbia  Falls 
to  Addison  Point ;  also  examinations  or  detached  surveys  of  the  ob- 
structions in  the  river  below  Addison  Point. 

Tho  expense  of  the  survey  recommended  is  estimated  at  $1,200. 
Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut.  Col, J  Corps  of  JEfigineers. 

Brig.  Gen.  Thomas  L^  Casey, 

Chief  of  Engineers^  U.  8.  A. 


SURVEY  op  pleasant  RIVER  PROM  COLUMBIA  PALLS  TO  ITS  MOUTH, 

MAINE. 

United  States  Engineer  Oppicb, 

Portland^  Me.^  February  5, 1890. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey of  the  Pleasant  River,  Maine,  from  Columbia  Falls  to  its  mouth, 
accompanied  by  two  tracings*  from  the  maps  of  the  portions  surveyed. 

'Omitted. 
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My  preliminary  report,  dated  December  29, 1888,  discussed  the  sub* 
ject  so  fally  that  bat  little  remains,  save  to  report  results  and  estimates. 

The  funds  which  could  be  allotted  to  the  snrvoy  were  entirely  inade- 
quate to  make  it  complete  in  details,  and  I  was  theretbre  compelled  to 
limit  the  work  to  a  careful  reconnaissance  of  the  part  above  the  bridge, 
and  to  a  small  detached  survey  of  reefs  near  the  channel  below. 

The  map  of  the  upper  part  of  the  river  is  shown  upon  chart  No*  1 
and  that  of  the  reefs  upon  chart  No.  2. 

The  report  of  Mr.  F.  S.  Barrowes,  assistant  engineer,  appended  hereto, 
sufficiently  explains  the  situation. 

The  estimate  of  $3,500  is,  I  believe,  ample  to  cover  all  Work  at  present 
necessary.  It  will  be  observed  that  only  part  of  the  amount  estimated 
isfor  the  improvement  of  the  channel,  the  other  part  being  for  the  con- 
struction of  beacons  to  mark  rocks  near  the  channel. 

The  channel  below  Addison  Point  is  ample  for  all  present  or  pros- 
pective demands,  but  the  rocks  known  as  Channel  Bocks  and  Coffin's 
Bocks  should  be  distinctly  marked  by  beacons.  At  high  water  these 
rocks  are  covered,  and  form  dangerous  obstructions.  Three  good  bea- 
cons, or  even  spindles,  would  be  of  great  service  in  marking  the  position 
of  the  rocks. 

It  may  be  added,  that  should  the  beacons  be  erected  under  direction 
of  the  Light- House  Board,  as  is  usual  in  such  cases,  the  amount  re- 
quired for  improving  the  river  by  removing  bowlders  above  Addison 
Point  will  be  but  $1,200. 

Very  respectfully,"  your  obedient  servant, 

Jaued  a.  Smith, 
Lievt:  Coh^  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineers,  U.  8.  A, 


rspobt  of  mr.  f.  s.  burrowes,  assistant  enoineklt. 

United  States  Engineer  Office, 

Portland,  Me.,  Febrvary  4,  1890. 

Colonel:  I  hare  the  honor  to  sabmit  the  following  report  of  the  survey  of  Pleas- 
ant River,  Maine,  made  under  your  direction  in  August,  1889,  in  accordance  with 
river  and  harbor  act  of  August  11,  1888 : 

Owing  to  a  lack  of  funds,  the  time  which  could  be  given  to  the  field-work  was  lim- 
ited to  two  weeks,  and  the  effective  working  time  was  further  shortened  by  fog  and 
rain.  As  the  river  has  a  total  length  of  about  12  miles,  and  a  general  width  below 
Addison  Point  of  about  a  half  mite,  it  was  evident  that  a  survey  of  the  whole  river 
could  not  be  made  in  this  time.  Attention  was  therefore  confined  to  the  parte  of 
the  river  especially  mentioned  in  your  preliminary  report  j  that  is,  the  narrow  river 
between  Columbia  Falls  and  Addison  Point  and  the  rooks  m  the  channel  in  the  vicinv 
ity  of  Reef  Point. 

The  survey  was  plotted  on  two  charts  which  are  submitted  herewith.  Chart  No.  1 
shows  the  river  between  Columbia  Falls  and  Addison  Point  (a  distance  of  ^  miles) 
on  a  scale  of  1:3000.  Chart  No.  2  shows  location  of  rocks  in  the  vicinity  of  Reef 
Point,  and  is  drawn  on  a  scale  of  1:2000. 

The  soundings  on  both  charts  are  reduced  to  the  plane  of  the  m^an  of  the  low 
waters  observed  during  the  survey.  The  mean  range  of  tides  at  Addison  Point,  as 
given  by  the  Coast  Survey,  is  11.3  feet. 

The  survey  between  Columbia  Falls  and  Addison  Point  can  only  be  regarded  as  a 
close  reconnaissance,  the  distances  having  been  measured  with  the  stadia.  At  Reef 
Point  a  base  line  was  measured  and  a  triangulation  carefully  made.  In  both  oases 
the  soundings  were  located  by  intersection  and  the  depth  measured  with  a  graduated 
brass  chain.  In  the  river  above  Addison  Point  where  it  was  at  times  found  necessary 
to  make  soundings  a  mile  or  more  from  the  tide-gange,  care  was  taken  to  make  such 
BoandingB  at  ot  near  high- water  slack,  so  as  to  euminate  as  far  as  poasible  the  errors 
due  to  Burface  declivity. 
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The  width  of  the  river  between  Addison  Point  and  Colombia  Falls  varies  from  400 
feet  to  200  feetj  and  the  depth  at  low  water  shoals  quite  gradoally  ap-stream  from  6 
feet  to  0  feet.  The  present  method  of  navigating;  this  portion  of  the  river  is  for  ves- 
sels drawing  9  or  10  feet  of  water  to  start  from  Oolnmbia  Falls  at  high  water  and 
slowly  kedge  or  float  with  the  tide  down-stream,  the  channel  being  too  narrow  to 
permit  the  effective  nse  of  sails,  and  the  traffic  not  sufficiently  ereat  to  justify  the 
employment  of  a  tow-boat.  It  usually  takes  two  tides  to  make  the  trip  from  Colum- 
bia Falls  to  Addison  Point  where  the  river  widens  so  that  sails  can  be  used. 

At  several  points  in  this  part  of  the  river  large  bowlders  have  gradually  worked 
into  the  channel  and  have  caused  some  damage  and  delay  to  vessels  drifting  upon 
them.  Their  removal  would  be  of  benefit  to  the  navigation  of  the  river.  Any  other 
scheme  of  improvement  would  require  the  dredging  of  the  channel  of  the  river  and 
the  basin  at  Columbia  Falls  to  a  depth  of  at  least  6  feet  at  low  water.  The  cost  of 
snch  improvement  would  be  large,  and  a  correct  estimate  could  not  be  made  without 
a  closer  survey  and  an  examination  of  the  character  of  the  bottom  by  means  of  bor- 
ings. At  Addison  Point  the  river  is  crossed  by  a  bridge  with  a  draw-span  of  an  anti- 
quated type,  which  gives  a  clear  opening  of  35.8  feet.  The  bridge  is  owned  and 
operated  by  the  town  of  Addison. 

Below  Addison  Point,  according  the  Coast  Survey  chart  and  the  testimony  of  those 
rising  the  river,  there  is  a  good  depth  of  water,  and  the  channel  is  fgee  from  serious 
obstructions  except  in  the  vicinity  of  Reef  Point.  The  principal  obstructions  here 
are  two  rocks  in  mid-river  projecting  only  slightly  above  low  water.  The  channel 
between  them  is  deep,  but  is  only  90  feet  in  width.  Above  these  rocks  is  a  shoal  of 
broken  ledge,  bowlders,  and  gravel  (known  as  Coffin's  Rocks),  and  further  above  a 
rock  projecting  nearly  to  high  water  and  known  as  Bungee  Rock.  The  line  of  deep- 
est water  is  between  the  channel  rocks,  thence  to  the  westward  of  Coffin's  Rocks, 
and  thence  to  the  eastward  of  Bungee  Rock.  This  channel  is,  however,  narrow  and 
crooked,  and  hard  to  navigate  in  a  sailing  vessel.  The  usual  course,  therefore,  is  to 
the  eastward  of  all  the  obstructions,  where  there  is  water  enough  for  vessels  of  the 
dranght  used  to  pass  over  at  half* tide.  The  obstructions  are  principally  hazardous, 
because  being  in  a  wide  part  of  the  river  they  are  difficult  to  locate  at  high  water. 
If  the  channel  rocks  were  marked  by  stone  beacons  or  iron  spindles  on  one  or  both  of 
them,  and  the  location  of  Coffin's  Rocks  well  designated  by  bouys,  the  present  traffic 
of  the  river  could  be  carried  on  without  serious  hazard  or  delay. 

The  details  of  the  traffic  of  the  river,  as  fully  given  in  your  preliminary  report, 
correspond  snbstantially^with  the  information  I  was  able  to  Obtain  while  making  the 
survey.  A  yard  and  mill  for  making  bricks  by  machinery  was  established  during 
the  past  summer  on  the  river  H  miles  below  Columbia  Falls.  Two  small  schooners 
were  being  built  in  the  yards  at  Columbia  Falls.  It  is  estimated  that  the  bowlders 
could  be  removed  from  the  river  between  Addison  Point  and  Columbia  Falls  for 
$l,obO,  and  that  stone  beacons  could  be  placed  on  the  channel  rocks  for  |3,000,  which 
with  an  addition  for  contingent  expenses  would  make  a  total  estimated  cost  of  im- 
provement of  $3,500. 

Very  respectfully,  your  obedient  servant, 

F.  S.  BURROWES, 

Assiaiant  Engineer. 

Licit.  Col.  Jared  a.  Smith, 

Corps  of  Engineers,  U.  S.  A.  ... 


A  26. 

PRELIMINARY  EXAMINATION  OF  KENNEBUNK  RIVER,  MAINE. 

United  States  Engineer  Office, 

Partlamd^  Me.j  January  7, 1889. 

Sm :  I  have  the  honor  to  snbinit  the  following  report  of  a  preliminary 
examination  of  the  Kennebuuk  Biver,  Maine. 

In  compliance  with  instmctions  from  the  Chief  of  Engineers,  I  visited 
the  Kennebunk  Biver,  December  1, 1888. 

The  navigable  portion  of  the  river  is  practically  limited  to  the  part 
from  its  month  to  the  bridge,  a  distance  of  less  than  I4  miles ;  the 
bridge,  however,  is  provided  with  a  draw  and  small  veaei^l^  Qc^'QO&XQtL- 
ally  go  to  points  above. 
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The  river  is  in  the  collection  district  of  Kenucbuuk,  of  which  Kenne- 
bnnk  is  the  port  of  entry. 

From  above  the  bridge  to  the  month  of  the  river  on  the  east  side  is 
sitnated  the  village  of  Kennebuukport,  which  is  a  port  of  delivery. 

Improvements  were  commenced  upon  the  Kennebunk  River  in  1798 
by  the  State  of  Massachusetts,  under  sanction  of  Congress,  which  au- 
thorized a  duty  for  reimbursing  the  expense. 

From  March  2, 1829,  to  March  3,  1881,  inclusive,  Congress  made  ap- 
propriations amounting  to  $65,175  for  improving  the  Kennebunk  River. 

Two  jetties  were  constructed  across  the  bar  at  the  month  of  the  river. 

The  east  jetty  is  about  545  feet  long  and  has  a  substantial  pier-head 
at  the  outer  end  to  serve  as  a  base  for  a  bea<^ou. 

On  the  shore  end  the  jetty  has  a  wing  extending  obliquely  inland  a 
distance  of  225  feet. 

The  west  jetty  is  of  essentially  the  same  type,  though  smaller^  its 
length  is  290  feet,  and  the  wing  extends  160  feet  obliquely  from  the 
jetty.  Both  jetties  are  built  of  heavy  stone  carefully  laid  up  in  steps 
without  mortar.  These  piers  have  both  been  much  injured  by  the 
action  of  the  sea  in  heavy  gales,  assisted  no  doubt  by  the  effects  of 
changing  temperature  and  by  the  ice. 

The  first  jetty  on  the  east  side  was  of  wooden  cribs  filled  with  stone, 
and  the  present  stone  jetty  utilizes  the  old  work  in  part  for  a  foundation. 
The  old  wood-work  extended  several  hundred  feet  above  the  mouth  of 
the  river  for  a  shore  protection,  and  a  pier  about  300  feet  long,  like  a 
wharf,  was  built  for  a  similar  i^urpose  about  1,000  feet  above  the  mouth 
of  the  river. 

The  title  to  the  land  immediately  bordering  the  shore  on  the  east  side, 
covering  the  place  where  the  works  named  were  built,  is  vested  in  the 
United  States,  though  the  descripticfns  and  marks  for  the  boundaries 
do  not  seem  to  be  entirely  explicit. 

The  present  commerce  of  the  Kennebunk  River  is  very  small.  The 
latest  statistics  received  are  for  the  ye^ir  ending  June  30,  1888,  viz : 

Arrivals  aod  departares  of  vessels  coastwise 75 

Vessels  built  in  the  district 3 

Tonnage  of  vessels  built - 75 

The  improvements  already  made  seem  to  me  to  be  as  great  as  the 
business  and  commi^rce  of  the  place  justify.  ^ 

It  does  not  however  appear  to  be  good  policy  to  permit  the  works 
already  built  to  become  ruined  from  lack  of  care  and  repairs.  The  chan- 
nel proper  of  the  river  does  not  appear  at  present  to  require  any  atten- 
tion. 

It  would  seem  that  such  repairs  or  reconstruction  of  works  already 
built  as  may  be  needed  to  maintain  them  in  good  condicion  should  be 
carried  out,  but  the  amount  of  navigation  does  not  justify  anything 
further. 

With  special  reference  to  the  preceding  remarks  I  consider  the  river 
worthy  of  improvement. 

It  will  be  impracticable  to  give  an  estimate  of  expense  of  repairs  until 
a  small  survey  can  be  made  to  obtain  dimensions  and  details  of  the  old 
works  for  which  the  oflice  has  no  drawings.  Such  a  survey  will  cost 
$100. 

Very  respectfully,  your  obedient  servant, 

Jaked  a.  Smith, 
Lieut,  Cohy  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
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survey  of  kbnnebunk  river,  maine. 

United  States  Engineer  Ofpice, 

Fortlandy  Me,,  January  11, 1890. 

Oenbbal  :  In  oompliauce  with  the  requiremcots  of  section  13  of  river 
and  harbor  act  of  August  II,  1888,  commauicated  with  iostmctions 
from  Chief  of  Engineers  dated  April  1, 1889, 1  have  the  honor  to  sub- 
mit the  following  report  of  a  survey  of  the  Kennebunk  Biver,  Maine. 

A  preliminary  report  was  submitted  January  7,  1889,  in  which  the 
river  and  its  commerce  were  described.  Later  in  the  season  it  was  re- 
ported to  me  that  the  east  jetty  had  been  considerably  injured  in  heavy 
storms. 

In  June,  1889, 1  made  a  careftil  examination  of  the  west  pier,  and 
subsequently  employed  Mr.  William  B.  Bennett  to  make  a  survey  of  all 
the  piers  and  the  Goverun>ent  laud. 

l?he  maps  of  the  river  from  surveys  made  in  1877  and  1878  being  suffi- 
cient for  all  present  purposes,  no  further  survey  of  the  channel  has  been 
made. 

During  a  period  extending  from  1829  to  1881  fourteen  appropriations, 
aggregating  $65,175,  were  made  for  the  improvement  of  the  Kennebunk 
Biver.    (See  Beport  of  Ohief  of  Engineers,  1888,  page  392.) 

Under  these  appropriations  the  jetties  of  stone,  the  wooden  pier,  and 
other  works  mentioned  in  my  preliminary  report  were  constructed. 

In  addition  to  these  works  the  channel  was  widened  in  several  places 
and  deepened  in  two  places  by  dredging  to  a  depth  of  4  feet  at  mean 
low  water,  and  the  tops  of  some  ledges  of  rock  were  removed  to  the 
same  depth. 

The  range  of  tides  in  the  Kennebunk  Biver  is  9  feet  between  the 
planes  of  mean  low  and  mean  high  water. 

The  dredging  which  was  done  does  not  appear  to  have  resulted  in 
any  permanent  benefits,  as  the  channel  has  filled  so  much  that  coal- 
vessels  of  more  than  10^  feet  draught  of  water  can  not  be  sure  of  an 
entrance  at  high  water  on  the  low  range  of  tides.  This  makes  it  some- 
what difficult  to  procure  suitable  vessels  and  doubtless  increases  the 
cost  of  freight. 

The  principal  point  where  the  filling  has  occurred  is  at  the  '<  Wading 
Place,"  which  was  formerly  deepened. 

To  accompany  and  explain  this  report  I  forward  in  a  separate  roll 
two  tracings  in  sheets  numbered  land  2.  The  map  upon  sheet  No. 
2  gives  the  soundings  which  were  taken  after  the  dredgings  were  com- 
pleted and  they  do  not  represent  the  present  condition. 

To  preserve  the  channel  at  the  ^^  Wading  Place"  it  will  be  necessary 
to  construct  a  jetty  and  training- wall  which  shall  contract  the  sectional 
area  of  the  river  and  force  the  currents  through  the  part  where  the 
depth  is  required.  There  seems  to  be  but  little  doubt  that  with  this 
improvement  a  depth  of  5  feet  or  more  at  low  water  may  be  maintained 
over  the  shoal,  and  this  would  permit  the  loading  of  vessels  at  least  2 
feet  deeper  than  the  present  limited  draught. 

The  old  wooden  pier  just  below  the  "  Wading  Place"  is  very  insecure. 
Its  original  design  was  to  prevent  vessels  from  being  drifted  upon  the 
rocky  shore  where  the  channel  changes  direction.  The  pier  consists  of 
a  crib- work  of  timber  floored  over  at  a  considerable  height  above  the 
bottom  and  held  down  by  a  weight  of  gravel  and  clay. 

Kennebunkport  being  a  summer  resort,  this  pier  is  much  fre<\uexvt^d 
by  visitors,  especially  women  and  children.    Some  ftv^  ot  ^\x.^e^^t^^^^ 
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a  portion  of  the  flooring  and  its  load  fell  in,  and  that  part  was  subse- 
quently repaired.  In  a  place  like  this  it  is  quite  impracticable  to  pro- 
vent  the  gathering  of  visitors  upon  the  pier,  and  it  should  therefore  be 
made  secure. 

The  location  of  the  pier  is  indicated  upon  the  map  of  month  of  river. 
Both  the  east  and  the  west  jetties  at  the  mouth  of  the  river  need  exten- 
sive repairs. 

The  plan  and  general  features  of  sections  and  elevations  of  the  two 
jetties  are  indicated  upon  sheet  1  of  the  tracings.  The  details  given 
also  indicate  clearly  the  general  condition  of  the  works  aud  the 
injuries  which  have  been  received. 

The  east  jetty  not  only  requires  to  be  substantially  relaid  where,  the 
break  has  occurred,  but  repairs  are  required  to  foundations  in  various 
places. 

It  is  apparent  that  the  heavy  seas  running  upon  shore  in  the  angle 
formed  by  the  two  parts  of  east  jetty  (see  map  on  sheet  2)  hold  much 
of  the  sand  in  suspension,  and  so  wash  it  through  the  open  spaces  to 
the  channel  on  the  other  side. 

To  remedy  this  trouble,  as  well  as  to  give  greater  stability  to  the 
work,  the  outer  stones  where  the  sand  is  so  washed  may  be  laid  In  a 
mortar  of  hydraulic  cement. 

The  repairs  required  to  the  west  jetty  are  few  and  simple,  consisting 
merely  in  relaying  a  portion  of  the  wall  and  possibly  adding  a  few  stones 
where  settling  has  been  discovered. 

As  remark^  in  my  preliminary  report,  the  commerce  of  the  Kenne- 
bunk  Biver  is  not  large.    Eeuuebunk  is,  however,  a  port  of  entry. 

The  present  annual  consumption  of  coal  at  Eennebunkport  is  7,000 
tons,  and  the  annual  increase  is  said  to  be  about  10  per  cent 

About  250,000  feet^  board  measure,  of  lumber  is  also  brought  in  by 
water. 

I  recommend  that  the  work  be  not  undertaken  until  funds  at  l^ast 
sufficient  to  complete  the  repairs  can  be  made  available  in  a  single  snm. 

The  estimated  cost  of  the  improvement  and  repairs  described  is  as 
follows,  viz : 

Jetty  and  training- wall,  5,500  tons  stone,  at  |].85 • |6,875 

Repairing  wooden  pier  by  filling  with  stone : 

Outer  walls,  2,000  tons  split  stone,  at:|2 $4,000 

Filling,  2,000  tons  rnbble-stone,  at  $1.25 2,500 

6,500 

Repairing  east  jetty,  removing  and  relaying  2,000  cnbic  yards  of  stone  (part 

in  mortar),  at|2.50 5,000 

Repairing  west  jetty,  removing  and  relaying  200  cnbic  yards  of  stone,  at  |2.50 .  500 
Contingencies  of  engineering,  etc 1,125 

Total 20,000 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Lieut,  Col,  Corps  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A. 
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A  27. 

PRELIMINARY  EXAMINATION    OF  COCHECO   RIVER,   NEW   HAMPSHIRE, 

from  dover  to  its  mouth. 

United  States  Engineer  Office, 

Portland^  Me.j  January  3,  1889. 

Sm :  I  have  the  honor  to  sabmit  the  following  report  of  a  preliminary 
examination  of  the  Gocheco  Biver,  New  Hampshire,  made  on  the  20th 
of  November,  1888,  in  compliance  with  instructions  from  the  Chief  of 
Engineers,  in  letters  dated  Angast  28,  1888,  and  September  29, 1888. 

Tl;ie  Cocheco  River  unites  with  the  Salmon  Falls  Biver  about  3  miles 
below  Dover,  N.  H.,  and  thus  forms  the  Piscataqua  Kiver,  which  flows 
along  the  southern  part  of  boundary  between  Maine  and  New  Hamp- 
shire. The  mean  range  of  tides  on  the  river  at  Dover  is  about  6^  feet. 
Though  under  a  different  name,  the  river  really  forms  a  part  of  the 
Piscataqua,  the  head  of  navigation  being  at  Dover,  about  13  miles 
above  Portsmouth,  and  nearly  17  miles  from  the  open  water  of  the  At- 
lantic Ocean. 

The  importance  of  improving  the  Gocheco  River  has  heretofore  been 
set  forth  in  various  reports,  and  has  been  recognized  by  Congress,  which 
has  made  several  small  appropriations  for  improving  the  channel. 

A  channel,  50  feet  wide  and  5  feet  deep  at  mean  low  water,  has  been 
cleared  through  the  obstructions,  which  were  all  within  1^  miles  of 
Dover. 

The  increase  of  business  and  navigation  has  fully  kept  pace  with  the 
improvements. 

During  the  past  season  ninety-seven  vessels  came  to  Dover  loaded 
with  coal;  the  average  weight  was  about  300  tons,  but  on  the  day  I 
visited  the  river  one  large  schooner  had  come  to  the  wharves  in  an  un- 
usually high  tide  with  ^0  tons  of  coal  on  board.  Generally  it  is  nec- 
essary to  bring  coal  in  small  vessels,  or  to  lighter  it  at  a  distance  of  1^ 
miles;  in  either  case  the  extra  expense  is  approximately  35  cents  per 
ton,  as  the  extra  cost  of  freight  in  small  vessels  is  about  equal  to  the 
cost  of  lightering  the  larger  ones. 

In  addition  to  the  coal,  thirty-four  vessels  of  about  the  same  average 
capacity  arrived  at  Dover  with  cargoes  of  iron  pipe,  paving  stones, 
ashes,  fish,  lumber,  laths,  shingles,  cement,  and  superphosphates. 

Dover  has  extensive  manufactures.  These  consist  of  cotton  and 
woolen  fabrics,  prints,  leather  belting,  cement  pipe,  and  bricks.  There 
are  also  tanneries,  glue  works,  machine  works,  and  foundry  (two  estab- 
lishments), knife  factory,  and  box  manufactory. 

These  interests  are  all  quite  large  and  are  all  directly  or  indirectly 

interested  in  having  a  depth  of  water  in  the  river  which  will  enable  large 

vessels  to  roach  Dover  without  lightering.    To  accomplish  this  a  depth 

of  8  feet  at  mean  low  water  should  be  obtained  and  the  improved  chan- 

.  nel  should  be  increased  in  width  to  75  feet,  if  found  practicable. 

There  are  so  many  indirect  results  produced  from  reducing  the  rates 
of  freights  by  water,  which  of  necessity  brings  a  reduction  of  freight 
rates  on  many  articles  brought  by  rail,  that  it  is  difficult  to  estimate 
the  benefits  to  a  city  and  the  surrounding  country  of  which  it  is  a  com- 
mercial center. 

With  a  deeper  channel  many  additional  articles,  such  as  cotton, 
leather,  iron,  cement,  lime,  fertilizers,  etc.,  would  be  brought  by  ^^\ftx 
at  rates  cheaper  than  thej  have  lieretofore  been  roceivy^'^y  x^\V« 
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These  ix>ints  fully  indicate  that  the  river  is  worthy  of  improvement. 
A  further  survey  of  the  river  wiU  be  required,  for  which  the  esti- 
mated cost  is  $600. 

Very  respectfully,  your  obedient  servant, 

Jabed  a.  Smith, 
Lieut  Col,^  CorpM  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


SURVEY  OF  COOHEOO  RIVER,  NEW  HAMPSHIRE,  PROM  DOVER  TO  ITS 

MOUTH. 

United  States  Engineer  Office, 

Portland,  Me,,  December  14, 1889. 

General:  I  have  the  honor  to  submit  the  following  report  upon  a 
survey  of  the  Cocheco  River,  New  Hampshire,  and  an  estiuiate  of  the 
cost  of  improvement,  as  required  in  section  3  of  act  of  Congress  of 
August  11,  1888: 

My  preliminary  re|)ort  submitted  January  3,  1889,  gave  a  general 
statement  of  the  condition  of  the  river  and  its  commercial  necessities. 

The  report  was,  however,  inaccurate  in  stating  that  the  channel  hith- 
erto obtained  was  50  feet  wide.  The  channel  through  the  narrowest 
places,  where  it  is  limited  by  the  hard  rock,  has  a  width  of  but  40  feet. 
Such  a  narrow  width  of  channel  is  barely  sufficient  to  permit  the  pas- 
sage of  ordinary  vessels  of  good  size  for  freighting  coal,  bricks,  etc., 
when  using  the  utmost  care. 

Many  of  the  vessels  which  are  now  being  profitably  used  in  a  traffic 
like  that  of  the  Cocheco  River,  have  a  width  often  as  great  as  40  feet, 
and  when  loaded  they  have  draughts  of  water  as  great  as  18  feet  or 
more.  Up  to  the  extreme  limit  of  the  draught  of  vessels,  the  most  con- 
venient vessel  for  use  is  that  of  such  capacity  that  it  utilizes  all  the 
de|)th  which  the  channel  siifely  atibrds. 

As  the  tides  affect  the  Cocheco  River,  the  depth  at  or  near  high  water 
is  that  which  determines  the  extreme  draught  into  which  a  vessel  may 
be  loaded. 

The  points  then  to  consider  in  determining  the  low-water  depth  of 
channel  which  should  be  made,  are :  First,  the  range  of  tides;  second, 
the  depth  of  water  intervening  between  the  proposed  improvement  and 
the  sea,  and  third,  the  draught  of  suitable  vessels  for  the  commercial 
necessities. 

The  mean  range  of  tides  is  a  little  more  than  6j  feet.  The  level  of 
high  water  for  about  half  of  each  month  is  less  than  the  mean  range 
above  low  water,  so  that  the  depth  of  full  tide  upon  which  a  vessel  could 
safely  count  when  loading  for  this  destination,  would  not  exceed  6  feet. 

Above  the  entrance  to  Great  Bay  the  Piscataqua  River  has  a  low- 
water  depth  generally  exceeding  8  feet,  but  there  are  places  where  the 
present  reliable  depths  do  not  exceed  7J  feet.  It  would,  therefore,  be 
of  little  practical  value  to  make  the  depth  at  low  water  in  the  Cocheco 
River  greater  than  7^  feet,  as  it  flows  into  the  Piscataqua  at  a  point 
above  the  shoals  mentioned. 

An  improvement  of  suitable  width  which  will  give  at  least  7  feet  in 
depth  in  the  channel  will  permit  vessels  drawing  13  feet  to  pass  in 
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safety,  and  I  consider  such  a  draught  small  enough  for  the  average 
vessels  which  will  be  needed. 

In  places  where  the  bottom  is  of  rock,  the  depth  should  be  at  least 
6  inches  greater  than  elsewhere,  because  vessels  are  frequently  loaded 
so  that  their  keels  will  drag  on  the  soft  bottom. 

An  improvement  suitable  for  the  purpose  therefore  seems  to  be  to 
obtain  a  channel  depth  of  7  feet,  which  shall  be  increased  to  7A  feet 
when  passing  over  rock.  The  channel  should  have  a  minimum  width 
of  at  least  50  feet  when  confined  in  rock  where  a  greater  width  would 
be  too  expensive,  and  the  width  should  increase  to  60  and  75  feet  as  the 
material  becomes  less  expensive  to  remove. 

The  entire  improvement  so  planned  is  estimated  to  cost  $175,000. 

A  complete  survey  of  the  Cocheco  River  was  made  under  my  direction 
in  September,  1889,  by  Mr.  F.  S.  Burrowes,  assistant  engineer. 

The  report  of  Mr.  Burrowes,  appended  hereto,  to  which  I  respectfully 
refer,  describes  the  survey  and  discusses  the  improvement  and  estimate. 

A  tracing*  from  the  map  of  the  survey,  showing  the  proposed  im- 
provements, is  forwarded  by  mail  iu  a  separate  package  to  accompany 
this  Report. 

Very  respectfully,  your  obedient  servant, 

Jarrd  a.  Smith, 
Lieut,  CoLj  Corps  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


REJPORT  OF  MR.  F.   S.   BURROWKS,   ASSISTANT  ENGINEBR. 

Portland,  Mk.,  November  25,  1889. 

Colonel  :  I  have  the  honor  to  sabmlt  the  following  report  upon  a  survey  of  the 
Cocheco  River,  New  Hampahirey  made  during  the  month  of  September,  1889: 

The  portion  of  the  river  surveyed  extends  from  the  head  of  navigation  in  the  city 
of  Dover  to  the  mouth,  where  its  confluence  with  the  Salmon  Falls  River  forms  the 
Piscataqna  River,  a  total  distance  of  3  miles.  Several  surveys  have  been  previously 
made  of  the  part  of  the  river  between  Dover  and  the  lower  narrows,  a  distance  of  1^ 
miles,  and  for  purposes  of  comparison  the  present  survey  was  well  connected  with 
them  by  means  o(  the  old  triangulation  points  marked  by  drill-boles  in  the  ledge. 

A  triangulation  containing  fifty  triangles  was  made  to  cover  the  entire  length  of 
the  survey,  such  a  large  number  of  triangles  being  necessary  in  order  to  obtain  them 
of  fairly  symmetrical  shape,  as  the  banks  are  generaUy  steep  and  high,  and  the  chan- 
nel in  several  places  crooked  and  narrow.  Five  base  lines  were  measured  with  a  steel 
tape,  one  at  the  upper  end  346.05  feet  long,  one  at  the  lower  end  590.45  feet  long,  and 
three  intermediate.  Whenever  possible  the  triangulation  points  were  marked  by 
drill-holes  in  ledge  or  large  bowlders,  twenty-eight  of  them  bein^  so  marked.  The 
high- water  line  and  adjacent  topography  was  filled  in  between  triangulation  points 
with  the  telemeter. 

The  soundings  were  located  by  keeping  the  boat  on  a  fixed  range  with  one  transit 
and  taking  the  intersection  angle  for  each  sounding  with  another  transit.  The 
depths  were  measured  either  with  a  graduated  rod  or  with  an  8-pound  lead  on  a 
graduated  brass  chain. 

The  tide-gauges  were  set  with  zeros  at  mean  low  water  from  recorded  elevations 
of  bench-marks  of  the  previous  surveys.  The  difference  in  level  between  mean  high 
water  and  mean  low  water  from  observations  taken  during  the  former  surveys  is 
given  as  6.8  feet. 

For  comparison  and  estimates  the  survey  was  platted  in  the  field  on  seven  sheets, 
five  to  a  scale  of  1 :  500  and  two  to  a  scale  of  1 : 1 OOO.  The  final  map,  which  is  submit- 
ted herewith,  is  made  on  one  sheet  to  a  scale  of  1 :  2000.  The  soundings  are  expressed 
in  feet  and  tenths,  and  are  referred  to  the  plane  of  mean  low  water,  those  marked 

'Omitted. 


478    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

"minus''  iadicating  elevations  above  that  plane.  The  0,  2,  4,  5,  6,  7,  and  8  feet 
curves  of  eqaal  depth  are  shown  by  lines  of  different  colors. 

The  bench-marks  usf d,  both  old  and  newly  established,  are  indicated  on  the  map, 
and  are  as  follows : 

Bench-mark  No.  1  (old).  .Top  of  iron  bolt  in  ledge  in  upper  narrows,  south  side,  is 
7  feet  above  mean  low  water. 

Bench-mark  No.  2  (old).  Top  of  iron  bolt  in  ledge  on  Clement's  Point  la  6.5  feet 
above  mean  low  water. 

Bench-mark  No.  3  (new).  Drill-hole  in  ledge  100  feet  above  the  mouth  of  Trickey*8 
Brook  is  6.7  feet  above  mean  low  water. 

Bench-mark  No.  4  (old).  Horizontal  step  cut  in  large  bowlder,  lower  narrows,  north 
side,  is  9.89  feet  above  mean  low  water. 

Bench-mark  No.  5  (new).  Di ill-hole  in  ledge  opposite  Gardiner's  Point  is  5.2  feet 
above  mean  low  water. 

Bench-mark  No.  6  (old).  Top  of  iron  bolt  in  ledge  in  Pinkham's  Point  is  7.8  feet 
above  mean  low  water. 

Xests  of  the  bottom  were  made  in  more  than  three  hundred  places  with  a  balf-inoh 
steel  rod  5  feet  long  in  the  end  of  a  graduated  wooden  pole,  the  position  of  each  test 
being  located  by  intersection  with  two  transits. 

The  material  above  a  plane  7  feet  below  mean  low  water  was  thus  found  to  be 
about  as  follows : 

In  the  harbor  of  Dover  there  is  soft  sand,  mud,  and  logs,  with  two  small  areas  of  a 
hard  mixture  of  gravel  and  clay,  and  classified  as  hiuxipan. 

From  CoUins's  Wharf  through  the  upper  narrows  to  Clement's  Wharf  the  bottom  ia 
solid  ledge,  with  the  exception  of  one  small  pocket  of  sand,  mud,  and  gravel. 

From  Clement's  Wharf  to  Trickey's  Brook  the  material  is  composed  of  hardpan, 
very  large  bowlders,  sand,  and  gravel,  with  a  small  point  of  ledge  projecting  into  the 
channel  from  Clement's  Point. 

Between  Trickey^s  Brook  and  Alloy's  Point  the  material  is  mostly  sand  and  mud, 
with  some  clay  and  small  bowlders. 

Through  Alley's  Point  cut  there  is  clay  and  bowlders. 

The  bottom  tJbrough  the  lower  narrows  is  all  ledge. 

Below  the  lower  narrows  the  material  is  almost  entirely  soft  sand  and  mud,  with 
clay  in  a  few  places. 

PREVIOUS  IMFROVEMEirr. 

Under  several  projects  the  river  between  Dover  and  the  lower  narrows  has  been 
improved  so  as  to  give  a  depth  of  5  feet  at  mean  low  water,  with  a  general  channel- 
width  of  60  feet  and  a  least  width  of  40  feet.  This  depth  still  obtains,  except  in  two 
places,  wboro  there  are  shoals  4  or  5  inches  above  grade.  The  channel- width  has  been 
slightly  contracted  in  several  places  by  gradual  washing  in  of  material  from  the 
sides.  To  obtain  this  depth  no  work  was  necessary  below  the  lower  narrows,  as  that 
part  of  the  riv«r  has  a  good  channel  more  than  6  feet  deep. 

PROPOSED  IMPROVEMENTS. 

The  plan  of  improvement  estimated  upon  and  indicated  on  the  map,  after  a  con- 
sultation with  yourself,  is  to  obtain  a  channel  having  a  general  width  of  75  feet;  a 
width  through  hardpan  and  bowlders  of  60  feet,  and  a  least  width  through  ledge  in 
narrows  of  50  feet ;  with  a  least  depth  of  7  feet  at  mean  low  water,  and  on  ledge  of 
7|  feet.  The  extra  half  foot  of  depth  is  made  over  the  ledge,  as  vessels  are  now 
brought  up  the  river  laden  so  as  to  drag  on  the  bottom,  as  presumably  will  be  the 
case  after  the  completion  of  this  project,  and  while  this  can  be  done  with  safety  over 
sand  or  clay,  it  would  be  attended  with  danger  over  ledge. 

The  general  depth  of  7  feet  was  determined  upon  partially  with  reference  to  the 
condition  of  the  Piscataqua  River  below  the  mouth  of  the  Cocheco,  where  there  are 
said  to  be  several  shoals  with  a  little  less  than  8  foot  of  water  over  them  at  mean  low 
tide. 

Above  the  lower  narrows  the  river  is  generally  narrow,  and  the  character  of  the  ma- 
terial such  that  the  proposed  channel,  when  once  obtained,  will  maintain  itself.  Below 
the  narrows,  however,  as  the  river  widens  and  the  material  is  modtlysand  and  mud, 
a  few  contraction  works  are  regarded  as  necessary  for  the  maintenance  of  the  desired 
channel.  For  this  purpose  five  jetties,  with  training  walls,  are  proposed.  They  are 
to  be  of  rough  stone,  upon  foundations  of  brush  fascines,  the  tops  to  be  6  feet  wide^ 
and  to  be  in  a  plane  midway  between  mean  high  and  mean  low-water  levels.  They 
are  shown  on  the  map  and  lettered  A,  B,  C,  D,  and  £.  , 
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ESnMATK. 

6,60<)  enbic  yards  (in  si  to)  ledge  exeavatioo,  at  $10.50  per  cable  yard |69, 300 

S20,100  cnbic  yards  (in  scows)  dredging  hardpan  and  bowlders,  at  $2.50  par 

cubic  yard 50,250 

50,000  cnbic  yards  (in  scows)  dredging  sand,  mad,  and  clay,  at  45cent«  per 

cnbic  yard 22,500 

12,000  tons  stone  for  jetties,  at  $1.25  per  ton 15,000 

3,H00  brush  fascines  at  $1 3,600 

ContingeBcies  and  engineering  (about  9  per  cent. ) 14, 350 

Total 175,000 

Very  re8i>ectfany,  your  obedient  servant, 

F.  8.  BUBHOWKS, 

A99i8tant  Engineer, 
Lieat.  Col.  Jared  A.  Smith, 

Corp9  of  Engineer$f   U,  8,  A» 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  MASSACHUSETTS. 


REPORT  OF  LIEUTENANT-COLONEL  8.  M,  MANSFIELD,  CORPS  OF  EN' 
GINEERS,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1890,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Newbnryport  Harbor,  Massachusetts. 

2.  Merrimac  River,  Hassachnsetts. 

3.  Powow  River,  Massachusetts. 

4.  Ipswich  River,  Massachusetts. 

5.  Harbor  of  Refuge,  Sandy  Bay,  Cape 

Ann,  Massachusetts. 

6.  Gloucester  Harbor,  Massachusetts. 

7.  Manchester  Harbor,  Massachusetts. 

8.  Lynn  Harbor,  Massachusetts. 

U.  Wiuthrop  Harbor,  Massachusetts. 


10.  Boston  Harbor,  Massachusetts. 

11.  Hingham  Harbor,  Massachusetts. 

12.  Scituate  Harbor,  Massachusetts. 

13.  Plymouth  Harbor,  Massachusetts. 

14.  Well  fleet  Harbor,  Massachusetts. 

15.  Provincetown  Harbor,  Massachusetts. 

16.  Removal  of  sunken  vessels  or  craft 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS  AND  SURVEYS. 


yi,  Cr»ne  and  Waters  rivers  of  Essex 
Branch,  Massachusetts. 

18.  Weymouth  (Fore)  River,  Massachu- 
setts. 


19.  Beverly  Harbor,  Massachusetts. 

20.  Salem  Harbor,  including  South  River, 

Massachusetts. 


HARBOR  LINES. 
21.  Establishment  of  harbor  lines  at  Boston  Harbor,  Massachusetts. 


United  States  Engineer  Oppiob, 

Boston^  Mas8,^  July  8, 1890. 

General  :  I  have  tbe  honor  to  transmit  herewith  anuual  reports  for 
the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fiscal 
year  ending  Jane  30, 1890. 

Very  respectfully,  yaur  obedient  servant, 

S.  M.  Mansfield, 
Lieut.  OoL  of  Ungineers. 
Brig.  Qen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  S.  A. 
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B  I. 

IMPROVEMENT  OF  HARBOR  AT  NEWBURYPORT,  MASSACHUSETT& 

Newburyport  is  situated  on  the  south  bank,  2^  miles,  approximately, 
fr6m  the  mouth  of  the  Merrimac  River.  The  river  empties  into  the 
Atlantic  Ocean,  midway  between  Cape  Ann  and  Portsmouth,  or  about 
30  miles  a  little  east  of  north  from  Boston  in  a  direct  line. 

The  outlet  of  the  river  between  Plum  Island  and  Salisbury  Point  is 
1,000  feet  wide  and  30  feet  deep  at  mean  low  water.  At  a  distance  of 
nearly  a  mile  outside  lies  a  sandy  bar,  thrown  up  by  wave  action, 
through  which,  previous  to  the  improvement,  a  channel  variable  in 
position,  direction,  and  depth  was  maintained  by  the  current  of  the 
river,  increased  by  the  tidal  prism  in  a  large  interior  basin  due  to  a 
range  of  tides  equaling  7^  feet. 

For  1,000  feet  outward  from  the  gorge  towards  the  crest  of  the  bar 
the  current  was  able  to  maintain  a  channel  of  navigable  width  and  18 
feet  deep  at  mean  low  water,  and  for  a  further  distance  of  1,500  feet  a 
channel  12  feet  deep.  From  the  18-foot  contour  on  the  inside  to  the 
same  on  the  outside  the  distance  was  4,000  feet,  and  between  the  12- 
foot  contours  the  distance  was  3,000  feet. 

The  depth  on  the  crest  of  the  bar  was  generally  less  than  7  feet  at 
mean  low  water. 

The  object  of  the  improvement  is  to  create  through  the  outer  bar  a 
channel  1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  so 
that  vessels  may  cross  the  bar  and  find  a  harbor,  at  any  stage  of  the 
tide,  with  as  great  draught  as  can  reach  Newburyport  by  the  river  at 
high  tide. 

The  project  submitted  September  16, 1880,  proposed  two  converging 
rubble-stone  jetties,  their  outer  ends  parallel  for  1,000  feet,  and  about  the 
same  distance  apart,  and  the  protection  of  the  beach  in  their  vicinity. 
This  was  modified  in  1882  so  as  to  provide  for  the  partial  closing  of 
Plum  Island  Basin  with  a  timber  dike  about  800  feet  long  and  5^  .feet 
above  mean  low  water. 

The  direction  of  the  south  jetty  and  the  character  of  the  shore  pro- 
tection was  modified  in  1883.  The  north  jetty  from  Salisbury  Beach  is 
to  be  4,000  feet  long,  approximately,  and  the  south  jetty  from  Plumb 
Island  is  to  be  2,400  feet  long,  approximately. 

Both  are  15  feet  wide  on  top,  which  is  in  a  plane  12  feet  above  mean 
low  water.  The  two  jetties  have  slopes  of  1  on  2  on  the  sea-side,  and 
of  1  on  1  on  the  harbor-side. 

A  map  showing  the  location  of  the  jetties  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1885. 

Their  form  and  dimensions  are  shown  in  the  Beport  for  1881.  The 
location  and  details  of  construction  of  the  dike  are  given  in  the  Beport 
for  1883.    The  estimated  cost  of  the  improvement  was  (375,0tK). 

The  total  appropriations  for  this  work  to  date  have  been  (232,500. 

The  amount  expended  to  June  30, 1880,  was  $211,444.95,  exclusive  of 
outstanding  liabilities. 

On  June  30, 1889,  the  condition  of  the  improvement  was  as  follows: 

The  north  jetty  had  been  completed  for  a  length  of  2,080  feet,  and  in 
addition  595  feet  were  partly  completed ;  the  south  jetty  had  been  com- 
pleted 1,077  feet,  and  partly  completed  for  an  additional  distance  of  223 
feet,  and  its  shore  end  had  been  strengthened  by  a  durable  sand-catch ; 
the  dike  had  been  completed  so  far  as  was  prudent  at  that  time  for  its 
Bafetj.    It  was  817  feet  long,  5^^  feet  high  above  mean  low  water,  except 
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that  Dear  its  center  a  weir  had  been  left  150  feet  long  and  two  feet  above 
mean  low  water. 

The  9  foot  channel  through  the  bar  was  500  feet  wideband  the  least 
depth  on  the  bar  was  9.2  feet. 

At  the  beginning  of  the  year  operations  were  in  progress  under  aeon- 
tract  with  the  Rockport  and  Pigeon  Hill  Granite  companies  for  the  de- 
livery in  place  in  the  north  jetty  of  10,000  tons,  more  or  less,  of  rubble- 
stone  at  (1.97  per  ton  of  2,000  pounds.  Tliis  contract  was  satis&ctorily 
completed  early  in  September,  1889,  by  the  delivery  of  9,999  tons  of 
stone,  of  which  4,814  tons  were  delivered  during  the  year. 

.  At  the  date  of  this  report  the  north  jetty  has  been  completed  for  2,200 
feet  in  length,  and  475  additional  are  partly  completed ;  the  south  jetty, 
the  sand-catch,  and  the  dike  across  Plum  Island  Basin  remain  as  on 
June  30, 1889. 

During  the  latter  part  of  May  and  the  early  part  of  June,  1890,  a 
survey  of  the  bar  and  entrance  of  the  harbor  was  mikle.  The  notes 
have  been  plotted  and  show  that  the  channel  inside  of  the  outer  ends  of 
the  jetties  has  widened  slightly  and  deepened  throughout,  with  no  ma- 
terial change  in  its  position ;  outside  of  the  outer  ends  of  the  jetties  the 
channel  has  swung  still  more  to  the  southward,  has  an  average  width 
of  about  800  feet  between  the  9- foot  contours,  with  a  least  depth  on  the 
crest  of  the  bar  of  10.3  feet,  or  1.1  feet  deeper  than  in  1889. 

Outside  of  the  channel,  near  the  high-water  lines,  extensive  changes 
in  the  shore-lines  and  shoal  contours  have  taken  place,  especially  on  the 
Plumb  Island  side,  but  in  no  way  to  affect  the  use  of  the  channel.  The 
deep  water  contours  on  the  outside  of  the  bar  are  almost  identical  with 
those  of  last  year.  The  north  and  south  breakers  both  show  more 
regular  outlines,  and  they  act  e^eutially  as  prolongations  of  the  jetties. 
From  notes  furnished  by  Mr.  Hiram  F.  Mills,  engineer  of  the  Essex 
Company,  at  Lawrence,  Mass.,  it  is  known  that  an  average  of  18,200 
cubic  feet  of  water  per  second  passed  the  dam  at  Lawrence  during  the 
months  of  Msirch,  April,  and  May,  1890;  or  a  little  more  than  the  aver- 
age for  this  season  of  the  year.^ 

To  complete  the  improvement  an  appropriation  of  (142,500  will  be 
required,  all  of  which  could  be  exi)ended  to  advantage  during  the  fiscal 
year  ending  June  30,  1892,  in  the  extension  of  both  Jetties  to  their  full 
projected  lengths. 

The  advantages  to  be  derived  from  the  completion  of  the  project  are 
the  deepening  and  widening  of  the  channel  across  the  bar,  thereby 
affording  a  harbor  of  refuge  on  the  inside  of  Salisbury  Beach,  and  giv- 
ing ciisy  access  at  high  tide  to  the  wharves  at  ^ewburyport  for  vessels 
drawing  17  feet,  approximately. 

ThiM  work  is  located  in  the  collection  district  of  Newbnry port,  Maaa.,ot  which  New- 
biiryport  is  the  port  of  entry.  The  nearest  light-hoase  is  on  Plaoi  Island,  at  the 
entrance  of  the  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1890,  have  been  furnished  by  the  collector  of  customs  for  !N'ew- 
buryport,  Mass. 

Money  statement* 

Jnly  1, 1S89,  amonnt  ayailable •. $3,722.  ST 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outotanding  July  1,1889 2,323.64 

Jnly  1, 1890,  balance  available 1,398.75 

Amount  appropriated  by  act  of  September  19,  1890 25, 000. 00 

Amount  available  forfiscal  year  euding  Juue  30, 1891 26,398.75 
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i  Amount  (estimated)  required  for  completion  of  existiag  project $117, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
189-2 •.. 117,500.00 
Submitted  in  compliance  with  requirements  of  aeotions^  of  river  and 
harbor  acts  of  1&66  and  1867. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  f  1,955.68. 


Shipping. 

Foreign. 

Domes  tJo. 

KntranceA 

yo. 

25 
41 

Tcms. 
2.425 

e,4ii 

No. 
309 

Tons. 
88,1^ 

Cioftrstuces...... ....r-        --    -  --     -    

85,384 

V 

Imported :  Tofia. 

Coal  208,000 

Lumber 1,000 


Im  ported— Cod  t  in  ued. 

Merchandiae 

MiscellaneouB  .... 


Tons. 
240 
100 


Schooners  from  6  to  12  feet  draught  frequent  the  port. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent  since  the  improvement  was  com- 
menced, and  no  new  lines  of  water  transportation  have  been  established. 


B   2. 

IMPROVEMENT  OF  MERKIMAC  RIVER,  MASSACHUSETTS. 

The- mouth  of  the  Merrimac  River  is  15  miles  northwest  from  Cape 
Auu,  Massachusetts.  Tide- water  extends  up  it  a  distance  of  19  miles, 
or  to  tlie  foot  of  the  '*  Ui)per  Falls,"  IJ  miles  above  Haverhill,  Mass. 

Seven  incorporated  cities  and  the  largest  mills  in  New  England  are 
directly  interested  in  its  improvement. 

Bl5fore  improvement  the  channel  was  narrow  and  crooked  and  much 
obstructed  by  ledges,  bowlders,  and  shoals. 

At  mean  low  wat^r  vessels  drawing  not  to  exceed  7  feet  could  enter 
the  river  and  proceeil  to  South  Aiuesbury,  9  miles  from  the  month.  The 
sea  bar  at  the  mouth  of  the  river  has  been  improved  under  specific  ap- 
propriations for  improvement  of  Newburyport  Harbor,  while  many 
sunken  rocks  and  wrecks  of  piers  and  vessels  lying  inside  the  bar  have 
been  removed  by  general  appropriations  for  the  improvement  of  the 
river. 

The  object  of  the  Merrimac  River  improvement  is  to  straighten, 
widen,  and  deepen  the  natural. channel  from  the  bar  to  the  head  of 
tide  water  at  the  upper  falls  of  a  group  known  as  Mitchell's  Falls. 

The  rise  or  fall  of  the  tide  at  the  mouth  is  7.7  feet ;  at  Haverhill 
Bridge,  4  feet. 

No  i)lan  of  the  river  above  Newburyport  has  been  published  in  the 
lie])oits  of  the  Chief  of  Engineers. 

The  project  originally  adopted  in  1870  proposed  to  remove  obstruc- 
tions from  the  Upper  and  Lower  Mitchell's  Falls,  and  to  remove  the 
Gangway  Rock  and  the  "  Boilers  "  in  Newburyport  Harbor.  The  cost 
wjis  estimated  to  be  $69,025.  This  project  was  modified  in  1874  so  as 
to  include  the  removal  of  rocks  in  and  near  the  draw  of  the  bridge  at 
Pei*r  Island,  2  miles  above  Newburyport,  and  Rook's  Bridge,  anil  at 
JMtW  Curriers  Shoal,  East  Haverhill,  so  that  the  channel  should  have. 
the  following  dei)th8  at  ordinary  high- water  stages  of  the  river ;  From 


APPENDIX   B — REPORT   OF   LIEUT.  COL.  B4ANSFIELD.         485 

tlie  month  to  Deer  Isltind  Bridge,  6  miles,  16 J  feet;  from  Deer  Island 
Bridge  to  Haverhill  Bridge,  12^  miles,  12  feet;  theuce  to  the  foot  of 
Mitchell's  Falls,  Hazeltine  Rapids,  1^  miles,  10  feet ;  through  Mitchell's 
Falls  to  the  head  of  the  Upper  Falls,  2^  miles,  not  less  than  4^  feet, 
when  the  mill- water  at  Lawrence  is  running. 

This  revised  project  was  estimated  to  cost  $147,000. 

The  total  appropriations  to  date  have  been  $175,500. 

The  total  expenditnres  to  Jane^,  1389,  were  $175,500. 

The  excess  of  expenditnres  over  the  estimate  is  due  to  the  removal 
of  rocks  and  other  obstructions  that  were  unknown  and  removal  not 
contemplated  when  the  estimate  was  m^e,  and  by  the  expense  of 
necessary  surveys  and  examinations  not  provided  for  in  the  estimate. 

The  condition  of  the  improvement  June  30,  1889,  was  as  follows : 
The  modified  project  of  1874  was  completed  with  the  exception  of  the 
removal  of  the  <' Boilers,"  upon  which  no  work  had  been  done. 

During  the  year  ending  June  30, 1890,  no  active  operations  have  been 
in  progress. 

The  project,  as  modified  in  1874,  has  been  completed  with  the  exception 
of  the  removal  of  the  "  Boilers,"  but  from  1883-1886  additional  improve- 
ments were  recommended  as  follows : 

For  tbai^  part  of  the  river  below  MitoheirB  Fa11»— 

(1)  To  remove  snnken  rooks  and  shoals  from  Mitchell's  Falls ^..    $1, 500 

(2)  To  remove  the  "  Boilers"  to  a  depth  of  5  feet  at  mean  low  water,  350 

cabio  yards  at  IS5 8,750 

Contingencies 1,250 

Total ^ 11,500 

To  extend  the  improvement  so  that  the  same  depth  of  water^  as  is 
now  obtained  through  Mitchell's  Falls  can  be  carried  to  Lawrence  (a 
distance  of  5  miles  from  the  head  of  the  falls)  was  in  1882  estimated  to 
cost  for  dredging  through  Gages^  Shoal  and  Andover  Bar,  and  remov- 
ing bowlders  and  ledges,  $11,000. 

The  improved  channel  is  in  good  order. 

This  work  is  located  in  the  collection  district  of  Newbnryport,  Mass.,  of  which 
Newbury  port  is  the  nearest  port  of  entry.  The  nearest  lig{[t-honses  are  the  PI  am 
Island  Liehts  and  the  Newbafyport  Upj>er  Harbor  Lights.  Commercial  statistics 
are  inclnded  in  statement  for  Newbnryport  Harbor. 

No  increase  in  {he  tonnage  of  the  river  is  apparent  since  the  improve^ 
ment  was  commenced,  and  no  new  lines  of  water  transportation  have 
been  established. 

Money  niatemenU 

Amount  appropriated  by  act  of  September  19,  1890 $10,000.00 

•  '"■ 

I  Aroonnt  (estimated)  required  for  completion  of  existing  project ,.      1 ,  500. 00 

I  Amount  thatcan  be  profitably  expended  in  fiscal  yearending  June  30, 1892      1,  .')00. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


B3. 

IMPROVEMENT  OF  POWOW  RIVER,  MASSACHUSETTS. 

Powow  River  is  a  tributary  of  the  Merrimac  River,  which  it  enters 
from  the  north,  abont  3  J  miles  above  Newbnryport.  The  tide  eut««%  Wv^ 
river  a  distance  of  abont  9,600  feet,  following  the  cbanvveY,  ot  \a  ^  ^^\\v 
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just  above  the  town  of  Amesbury,  Mass.  Tbe  present  channel  is  nar- 
roWy  exceedingly  crooked,  and  is  not  navigable^  at  low  water.  The  mean 
range  of  the  tide  at  the  month  of  the  river  is  6.7  feet. 

The  general  project  for  the  improvement  of  this  river  was  proposed 
January  24, 1885.  It  was  based  on  the  survey  provided  for  in  the  river 
and  harbor  act  of  July  5,  1884.  This  project  proposed  to  make  a  chan- 
nel 9,(i00  feet  long,  60  feet  wide  on  the  bottom,  and  12  feliet  deep  at  mean 
high  water,  at  an  estimated  cost  of  $77,000. 

But  one  appropriation  has  been  made  for  this  improvement,  viz,  th^t 
by  the -river  and  harbor  act  of  August  11, 1888,  which  appropriates 
$3,000  for  dredging : 

Pravldedf  That  this  sum  shall  not  be  expended  ontil  the  towns  of  Ameabiiry  and 
Salisbury,  or  either  of  them,  shall  have  caused  such  a  draw  to  be  placed  in  the  pres- 
ent bridge  over  said  river,  as  may  be  approved  by  the  Secretary  of  War. 

On  August  25, 1888,  the  selectmen  of  the  towns  of  Amesbnry  and 
Salisbury  were  notified  of  the  requirements  of  the  act  and  asked  what 
action  their  respective  towns  would  take  in  the  matter. 

On  September  5, 1888,  the  selectmen  of  Salisbury  stated  that  <'  uo 
part  of  the  Powow  Biver  is  now  within  the  limits  of  the  town  of  Salis- 
bury." 

The  selectmen  of  Amesbnry  submitted  the  matter  at  the  town  meet- 
ing March  23, 1889,  and  the  towji  referred  it  to  the  selectmen  and  roail 
commissionera  as  a  joint  body. 

The  selectmen  instructed  the  Berlin  Iron  Bridge  Company,  of  Berlin, 
Gonn.,  to  prepare  plans  for  a  new  bridge  with  a  draw-opening  36  feet 
in  the  clear. 

On  'March  28,  1889,  the  Berlin  Iron  Bridge  Oompany  addressed  a 
letter  to  the  Secretary  of  War  inclosing  a  plan  of  the  proposed  bridge 
for  approval.  This  plan  was  approved  by  the  Secretary  of  War,  April 
10, 1889,  and  on  April  15, 1889,  the  town  authorities  were  notified  of  this 
action. 

No  action  has  as  yet  been  taken  by  the  authorities  which  will  war- 
rant the  expenditure  of  the  funds  available  for  this  improvement. 

To  complete  the  improvement  will  reqnireau  appropriation  of  $74,000. 
Of  this  amount  $30,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30, 1892,  if  the  bridge  at  the  mouth  of  the  river 
shall  have  been  rebuilt  in  accordance  with  the  approved  plans. 

This  work  is  located  in  the  collection  district  of  Newbnryport^  Mass.,  of  which 
Newbnryport  is  the  nearest  port  of  entry.  The  nearest  light-houses  are  the  New- 
buryport  Upper  Harbor  Lights. 

Commercial  statistics  are  included  in  statement  for  Newbaryport 
Harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  statement 

July  1,  1889,  amount  available - |3,000.00 

July  1,  1890,  balance  available 3,000.00 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 8,000.00 

r  Amount  (estimated)  required  for  completion  of  existing  project 69, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  yearendingJune  30 1892  30, 000. 00 

1  Submitted  in  compliAncG  with  requirements  of  sections  2  of  river  and 

(    2iiir2for  acts  of  1866  and  1867. 
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B  4.  . 

IMPROVEMENT  OP  IPSWICH  RIVER,  MASSACHUSETTS. 

Ipswich  Siver  empties  into  Plam  Island  Souad,  9  miles  south  of  New- 
bmyportf  Mass.^  and  at  the  same  distance  west  of  Gape  Ann.  The 
head  of  navigation  is  3  miles  above  the  month. 

The  entrance  of  Plnm  Island  Sound  is  2  miles  east  of  the  month  of 
the  river.  Six  feet  depth  at  mean  low  water  can  be  carried  over  the 
bar  at  the  entrance  to  the  sound,  and  between  the  bar  and  the  mouth 
of  the  river  there  is  a  good  anchorage,  with  from  3  to  5  fathoms  of 
water. 

Before  improvement  the  channel  of  the  river  from  its  mouth  to 
*<  Barras  Turn,"  a  distance  of  2  miles,  was  at  least  GO  feet  wide  aud  4 
feet  deep  at  mean  low  water.  From  <' Barras  Turn"  to  the  town 
wharves,  a  distance  of  1  mile,  the  channel  was  narrow  and  crooked, 
and  had  at  some  places  but  1^  feet  depth  at  mean  low  water.  The 
mean  rise  or  fall  ot  the  tide  is  8.4  feet. 

The  original  project  for  improvement  was  submitted  December  6, 
1875.  It  proposed  a  channel  60  feet  wide  and  4  feet*deep,  mean  low 
water,  from  ^<  Barras  Turn"  to  the  town  wharves,  at  an  estimated  cost 
of  $25,000. 

On  November  5, 1883,  the  original  project  was  divided  into  three 
partial  projects : 

1.  The  removal  of  the  ledges  at  Heard's  Point,  and  opposite  Nabbj's 
Point,  to  a  depth  of  2  feet  at  nrean  low  water,  to  open  a  navigable  chan- 
nel of  that  depth,  at  a  cost  of  $15,900. 

2.  To  dredge  the  shoals  at  '^  Labor  in  Vain  "  and  '^  The  Shoals,"  so  as 
to  open  a  channel  4  feet  deep  at  mean  low  water  and  60  feet  wide,  at 
a  cost  of  $2,200. 

3.  To  straighten  the  channel  by  making  a  cut  across  '^  Barras  Turn," 
and  to  build  a  jetty  to  close  the  old  channel,  at  a  cost  of  $6,900. 

In  the  Annual  Report  of  1887  it  was  recommended  that  the  general 
project  be  modified  by  limiting  the  present  improvement  to  opening  a 
channel  60  feet  wide  and  4  feet  deep  through  '^  The  Shoals  "  and  ^<  Labor 
in  Vain,"  and  extending  it  to  the  '^Deep  Hole"  opposite  the  town 
wharves. 

A  chart  showing  this  limited  project  was  published  in  the  report  of 
the  Chief  of  Engineers  for  1887. 

The  amount  which  has  been  appropriated  for  this  improvement  to 
date  is — 

By  the  act  of  Augusts,  1886 |2,500 

By  the  act  of  August  11,1888 2,500 

Total 5.000 

The  amount  expended  to  June  30, 1889,  was  $2,500,  and  a  channel 
had  been  dredged  4  feet  deep  at  mean  low  water,  60  feet  wide  at ''  Labor 
in  Vain,"  and  40  feet  wide  at  "  The  Shoals." 

During  the  year  ending  June  30, 1890,  the  operations  for  the  improve- 
ment of  the  river  were  as  follows :  The  Chief  of  Engineers,  on  Septem- 
ber 6, 1888,  had  authorized  the  expenditure  of  the  funds  available  for 
this  improvement  in  dredging  6,000  cubic  yards  from  ''The  Shoals" 
and  the  cut  connecting  with  the  ''Deep  Hole,"  opposite  the  town 
wharves.  The  work  had  been  advertised,  and  the  one  bid  received  and 
opened  November  1, 1888,  bad  been  rejected  as  excessive. 

On  September  27, 1889,  sealed  proposals  were  invited  by  circular  let- 
ter for  the  proposed  work,  and  no  bids  were  receive.    Otv  ^"^r^  \^^ 
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1890,  proposals  were  again  invited  by  circular  letter^  and  on  April  21, 
1890,  the  two  bids  received  were  opened ;  an  abstract  of  them  will  be 
found  in  the  annexed  table. 

The  lowest  bid  would  make  the  work  cost  twice  the  amount  available, 
and,  therefore,  by  authority  of  the  Ohief  of  Engineers,  the  bids  were 
rejecteil. 

It  is  evident  from  the  small  amount  of  work  to  be  done  in  this  place, 
so  difficult  of  access,  that  its  cost  will  be  largely  in  excess  of  similar 
work  in  more  accessible  places.  The  improvement  already  made  does 
not  reach  the  town  wharves,  and  will  be  of  little  benefit  to  commerce 
uuless  extended.  To  effect  this  will  require  an  appropriation  of  $2,500 
in  addition  to  funds  now  available. 

The  condition  of  the  improvement  at  date  is  the  same  as  on  June  39, 
1889. 

To  complete  the  original  project  would  require  an  appropriation  of 
$20,000,  but  the  present  proposed  partial  project,  it  is  believed,  will  fully 
meet  all  the  reasonable  demands  of  the  present  commerce  of  the  river. 

Ipswich  River  is  in  the  coUectioa  district  of  Newbnryport,  Mass.  The  nearest  light- 
house is  the  Ipswich  Light,  on  Castle  Neck,  aboat  1^  miles  sontheast  from  the  month 
of  the  River. 

Commercial  statistics  are  included  in  the  Newburyport  Harbor. 
No  increase  in  the  tonnage  of  the  river  is  apparent  and  no  new  lines 
of  water  transportation  have  been  established. 

Money  statement 

m 
July  1,  1889,  amount  available $2,467.92 

July  1,  1890,  amount  espended  during  fiscal  year  ezclasive  of  liabilities 

outstanding  July  1,  1889 '         5.00 

July  1, 1890,  balance  available 2,462.92 

(Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2^  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  dredging  in  Ipswich  River,  Massachusetts,  opened  April  21, 1890, 
by  Lieut,  Col,  S,  M,  Mansfield,  Corps  of  Engineers,  U,  S,  Army, 


No. 

Name  of  bidder. 

Price  bid  for 

dredf^ing  per 

cubio  yard 

meaenred  in 

scows. 

Price  bid  for 
removal  of 

bowlders  per 
cubic  yard. 

Remarks. 

1 

Eastern  Dredf^of;  Company 

by  J,  H.  Gerriah,  agent. 
ThomaB  Svmonds. 

10.06 
.45 
.65 

1132 

110.00 

For  dredging  above  Heard's  Point. 
For  dredging  ImIow  Heard's  Point. 
For  bowlders  weighing  over  3  tons. 

2 

16.00 

Bids  rejected,  with  the  approval  of  the  Chief  of  Engineers. 


BS- 

HARBOR  OP  REFUGE,  SANDY  BAY,  CAPE  ANN,  MASSACHUSETTS. 

Sandy  Bay  is  sitaated  at  the  northeastern  extremity  of  the  promon- 
tory of  Gape  Ann,  which  forms  the  northern  limit  of  Massachnsetts 
Bajr,    The  shore-line^  of  the  bay  form  a  little  less  than  a  right  angle. 
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and  tbeir  tlireotions  are  nearly  north  and  sontti  and  east  and  west. 
The  rocky  island  of  Straitsmouth  forms  the  eastern  extremity  of  one 
shore-line,  and  the  steep  headland  of  Andrew's  Point  the  northern  end 
of  the  other. 

Following  the  line  of  the  proposed  breakwater,  the  bay  is  2|  miles 
wide,  and  it  has  a  depth  of  2  miles,  approximately. 

The  bay  on  the  land  side  is  perfectly  protected  by  steep,  high  hills, 
but  it  fronts  the  northeast,  and  is  open  to  the  foil  force  of  the  violent 
northerly  and  easterly  gales  of  this  coast. 

The  great  seas  of  the  ocean  are  broken,  however,  in  a  degree  by  the 
sunken  rocky  ledges  called  Avery's  Ledge,  the  Dry  and  Little  Salvages, 
the  Flat  Gronnd,  and  A  bner's  Ledge,  which  are  directly  at  the  month  of 
the  bay.  Inside  these  entrance  ledges  the  bay  is  entirely  nnobstracted, 
and  has  an  average  depth  of  50  feet  at  mean  low  water. 

A  plan  of  the  bay  showing  the  proposed  breakwater  was  published 
iu'^the  Annual  Report  of  the  Chief  of  Engineers  for  1886,  page  583. 

The  project  for  improvement  was  submitted  in  1884.  It  proposes  a 
Gontinuoas  breakwater  9,000  feet  long,  divided  into  two  branches;  one 
starts  at  Avery's  Ledge  and  runs  in  a  direction  a  little  west  of  north  to 
Abner's  Ledge,  a  distance  of  3,600  feet;  the  other  extends  5,420  feet 
from  Abner's  Ledge  in  a  northwesterly  direction,  and  terminates  at  the 
83-foot  contour  off  Andrew's  Point. 

The  axis  of  the  proposed  breakwater  is  approximately  at  the  inner 
edge  of  the  ledges  at  the  entrance  of  the  bay,  and  about  1  mile  inside 
the  Salvages  and  Flat  Ground,  which  receive  the  first  shock  of  easterly 
storm  waves. 

The  southern  entrance  to  the  proposed  harbor  lies  between  Straits- 
mouth  Island  and  Avery's  Ledge,  and  is  to  be  1,800.  feet  wide  and  at 
least  30  feet  deep.  The  aorthern  entrance,  near  Andrew's  Point,  is  2,700 
feet  wide  and  80  feet  deep. 

They  are  so  located  with  reference  to  each  other  that  vessels  can  en- 
ter and  leave  the  harbor  with  any  wind. 

The  harbor  formed  by  the  breakwater  covers  an  anchorage  of  1,377 
acres,  in  which  the  depth  exceeds  24  feet  at  mean  low  tide. 

The  breakwater  will  be  formed  to  the  level  of  22  feet  below  low  water, 
of  a  mound  of  broken  stone,  40  feet  wide  at  top,  above  which  a  masonry 
wall  has  been  snggesteil,  the  crest  of  which  shall  be  15  feet  wide  and  8 
feet  above  extreme  high  water.  The  detailed  plan  for  the  construction 
of  the  masonry  wall  has  not  been  definitely  adopted,  and  operdtions 
have  been  confined  to  the  construction  of  the  rubble-stone  mound,  or 
substructure  of  the  breakwater.  This  is  effected  by  dropping  stone 
from  vessels  and  self-dumping  scows  along  the  axis  of  the  breakwater, 
extending  to  the  eastward  and  westward,  a  distance  of  20  feet  approx- 
imately. The  axis  is  indicated  by  an  iron  spindle  on  Avery's  Ledge,  when 
in  range  with  the  south  light-house  on  Thatcher's  Island ;  cross  ranges 
are  established  by  iron  pipes  let  into  the  rocks  on  Dry  and  Little  Sal- 
vages, which  mark  points  at  intervals  of  100  feet  from  the  spindle  (ini- 
tial point)  on  Avery's  Ledge. 

The  estimated  cost  of  the  improvement  is  $5,000,000,  to  which  must 
be  added  $2,500,000  for  buoyage,  lighting,  and  defense  of  the  harbor. 

These  estimates  are  based  upon  consecutive  annual  appropriations  ot 
not  less  than  10  per  cent,  of  the  original  estimates  of  cost. 

Should  operations  be  suspended  at  any  time  from  want  of  funds,  or 
annual  appropriations  be  reduced  to  small  sums  for  a  series  of  years, 
the  expenses  for  the  final  construction  will  be  proportionally  increased. 

The  amount  which  has  l)een  appropriated  to  date  ia  %300^QO^« 


490       REPORT  OP  THE  CHIEF  OP  ENGINEEK8,  U.  S.  ARMT. 

The  total  amoant  expended  to  Jane  30, 1889,  inclusive  of  outstanding 
liabilities,  was  $231,761.78. 

On  June  30, 1889,  284,899  tons  of  rubble-stone  had  been  deposited  in 
the  substructure  of  the  breakwater,  which  essentially  completed  it  be- 
tween cross-ranges  140  and  2940. 

As  was  to  be  expected  from  the  nature  of  the  work,  the  top  of  the 
mound  was  found  to  be  somewhat  irregular,  and  the  depth  of  water 
over  it  varied  from  18  to  23  feet. 

At  the  beginning  of  the  fiscal  year,  operations  were  in  progress  under 
a  contract  with  the  Bockport  ^nd  Pigeon  Hill  Granite  companies  to 
deliver  110,000  tons  of  rubble-stone,  at  71  cents  per  ton,  deposited  in  the 
breakwater.  This  contract  was  satisfactorily  completed  in  June,  1890, 
110,000  tons  were  delivered  under  this  contract,  of  which  68,035  tons 
were  received  during  the  fiscal  ^ear. 

The  total  number  of  tons  of  rubble-stone  deposited  in  the  breakwater 
to  date  is  352,934,  and  the  substructure  of  the  breakwater  is  essentially 
completed  between  cross-ranges  140  and  3540. 

This  last  cross-range  (3540)  is  the  proposed  axis  of  the  north  branch 
of  the  break  «irater ;  and,  as  economy  in  its  construction  may  result  from 
a  slight  shifting  of  the  axis,  north  or  south,  to  better  fit  the  existing 
bottom,  a  detailed  survey  of  the  proposed  location  of  this  branch  has 
been  commenced,  and  it  will  be  extended  over  the  eastern  or  completed 
branch  of  the  substructure,  in  order  that  Comparisons  may  be  made 
with  previous  surveys,  and  the  rate  of  settlement  or  other  changes 
noted. 

To  complete  the  project  will  cost  $4,700,000,  approximately. 

During  the  fiscal  year  ending  June  30, 1892,  $250,000  could  be  ex- 
trended  to  advantage  in  the  extension  of  the  substructure  of  the  break- 
water. 

The  prospective  benefits  to  commerce  and  navigation  by  the  con- 
struction of  this  harbor  of  refuge  are  increased  safety  to  life  and 
property,  and  a  consequent  reduction  in  freight  and  insurance. 

Sandy  Bay  is  situated  in  the  coUection  district  of  Gloucester,  Mass. 
Tlid  nearest  light-house  is  Strait'Snionth  Light,  situated  on  Straitsmouth  Island,  at 
the  soiitheru  entrance  of  the  bay. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1890,  have  been  furnished  by  the  collector  of  customs  at 
Gloucester,  Mass. 

Money  statement. 

July  1,  1889,  amount  available ^ ».      tl9,93a37 

July  1,  1890,  amount  expended  during  Osoal  year,  exclusive 

of  liabilities  outstanding  July  1,  1889 $7,667.96 

July  1,  1890,  outstanding  liabilities 41.67 

7,698.9^ 

July  I,  1890,  balance  available 12,ti34.44 

Amount  appropriated  by  act  of  September  19, 1890 150,000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 162,234. 44 


r  Amount  (estimated)  required  for  completion  of  existing  project 4,550,000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne 

\     30,  1892 250,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


I 
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COMMERCIAL  STATISTICS. 

The  vessels  freqpenting  tliis  port  are  schooners. 

Tonuage  for  year  euiliii£:  June  30,  lb65  (p^go  521,  Chief  of  Engineers'  Report,  1885), 
5  vessels,  500  tons. 

Tonnage  for  year  ending  June  30,  1890,  as  given  by  collector  of  port.  3  yessels,  175 
tons. 


B  & 

IMPROVEMENT  OF  HARBOR  AT  GLOUCESTER,  MASSACHUSETTS. 

This  is  the  most  important  harbor  between  Boston  and  Portland,  and 
is  the  principal  resort  for  all  New  England  fisbiug  vessels.  It  is  situ- 
ated at  the  southeastern  extremity  of  Cape  Ann,  20  miles  northeast 
from  Boston.  It  is  easily  entered  when  the  dangerous  storms  of  this  ^ 
coast  occur,  and  provides  a  secure  ample  shelter  for  all  classes  of  vessels 
except  from  south  winds,  and  from  these  a  moderate  extent  of  protected 
anchorage  is  afibrded  in  the  inner  harbor. 

It  contains  in  the  outer  roadstead,  the  inner  harbor,  and  in  the  chan- 
nel connecting  them,  sufficient  deep  water  for  the  most  liberal  demands 
of  commerce;  but  the  inner  harbor  and  channel  are  obstpucted  by 
bowlders,  ledges,  and  shoals,  dangerous  and  inconvenient  to  shipping, 
and  the  outer  harbor  or  roadstead  is  open  to  the  action  of  all  southerly 
winds. 

A  plan  of  the  harbor  was  published  in  the  Annual  Eeport  of  the  Ohief 
of  Engineers  for  1887,  page  50G. 

The  first  project  formed  for  improvement  was  submitted  January  20, 
1871,  and  was  based  on  the  survey  ordered  by  the  act  of  July  11, 1870. 
(Report  of  the  Chief  of  Engineers,  1871,  page  869.) 

This  project  proposed  the  removal  of  certain  bowlders  from  the  inner 
harbor  at  a  cost  of  $10,606.20,  and  the  construction  of  a  breakwater 
from  Eastern  Point  over  Dog  Bar  to  llound  Kock  Shoal,  at  an  esti- 
mated cost  of  $494,148.05. 

On  November  19, 1884,  Maj.  C.  W.  Raymond,  Corps  of  Engineers, 
by  order  of  the  special  Board  of  Engineers  that  was  considering  the 
subject  of  the  Sandy  Bay  Breakwater,  submitted  a  project  for  two 
breakwaters  at  the  entrance  of  Gloucester  Harbor,  one  to  cost  $752,000 
on  essentially  the  same  site  as  that  proposed  in  1871;  and  a  supple- 
mentary one  through  Norman's  Woe  Rock,  to  cost  $607,000. 

This  project  and  estimate  are  published  in  the  Chief  of  Engineers'  Re- 
port for  1885,  page  534. 

On  January  20, 1885,  it  was  recommended,  in  accordance  with  act  of 
July  5, 1884,  that  a  survey  of  the  inner  harbor  and  of  the  reef  ofi'  Muscle 
Point  be  made,  and  that  Babson's  lied ge  be  removed  to  21  feet  at  mean 
low  water.  (Report  of  Chief  of  Engineers',  1885,  page  541.)  In  the 
annual  report  for  this  harbor  for  1887,  a  general  project  for  its  improve- 
ment was  submitted,  based  on  the  survey  provided  for  by  act  of  Con- 
gress approved  August  5, 1886.  (Chief  of  Engineers'  Report,  1887,  page 
600.) 

This  project  proposed  to  remove  from  the  inner  harbor  101^  cubic 
yards  of^rock  known  to  exist,  and  to  dredge  216,000  cubic  yards,  scow 
measurement,  at  an  estimated  cost  of  $65,000;  and  to  construct  the 
breakwater  recommended  in  the  project  of  1884,  that  extends  from 
Eastern  Point  to  Round  Rock  Shoal,  at  an  estimated  cost  of  $752,000. 

The  total  appropriations  for  ihis  harbor  to  date  have  be.^\\%i^{^. 

The  amount  expejjdc>d  to  June  30,  1889,  was  %24;&^6A&. 
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The  condition  of  the  improvement  Jane  30,  1889,  was  as  follows: 
Clam  Bock  had  been  reduced  from  1  foot 'to  9^  feet  at  mean  low  water; 
Pinnacle  Rock  from  8^  to  16J  feet,  mean  low  water ;  rock  off  Pew's 
Wharf  from  2  to  5  feet,  mean  low  water:  rocks  off  J.  Priend^s  Wharf, 
from  13  to  17  feet,  mean  low  water.  All  of  the  above  rocks  were  re- 
duced to  the  level  of  the  surroanding  bottom. 

Babson's  Ledge  had  been  reduced  from  11  to  14  feet,  mean  low  water. 
No  work  had  been  done  on  the  breakwater. 

Two  channels  had  been  dredged  in  Harbor  Gove,  approximately 
parallel  to  the  heads  of  the  wharves ;  the  east  channel  was  550  feet 
long,  the  west,  1,000  feet  long;  both  were  40  feet  wide  and  10  feet 
deep  at  mean  low  water,  except  over  a  small  ledge  uncovered  by  the 
dredging  off  Parmenter's  Wharf. 

All  the  ledges  obstructing  the  channel  in  the  main  harbor  between 
Harbor  Cove  and  Pew^s  Wharf  had  been  removed  to  the  depth  of  the 
projected  dredging  in  this  part  of  the  harbor. 

No  operations  were  in  progress  during  th^  y^^r,  owing  to  want  of 
funds. 

To  complete  the  improvement  would  require  an  appropriation  of 
$55,000  for  dredging,  and  $752,000  for  the  breakwater  at  Eastern  Point 
or  this  amount  $305,000  could  be  expended  to  advantage  during  the 
fiscal  year  ending  June  30,  1892,  in  completing  the  proposed  dredging 
and  in  commencing  the  breakwater. 

The  prospective  advantages  to  commerce  by  the  completion  of  the 
improvement  are  greater  facilities  and  safety  in  the  movement  of  vessels 
in  the  harbor,  and  a  more  secure  anchorage  for  vessels  seeking  protec- 
tion from  southerly  gales. 

Qloucester  Harbor  is  in  the  collection  district  of  Gloucester,  Mass.,  of  which  Qlon- 
cester  is  the  port  of  entry. 

The  nearest  light- houses  are  Ten  Pound  Island  Light,  in  the  harbor,  and  Eastern 
Point  Light,  at  its  entrance. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30, 1890,  have  been  furnished  by  the  collector  of  customs  at  Glon* 
cester,  Mass. 

Money  statements 

July  1,  1389,  amount  available $433.54 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1, 1889 14.38 

July  I,  1890,  balance  available 419.16 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1 891 15, 4 19. 16 

{Amounib  (estimated)  required  for  completion  of  existing  project 792,000.00 
Amount  that  can  be  profitably  expend^  in  fiscal  year  ending  June. SO,  1892  305, 000. 00 
Submitte<l  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 
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COMMERCIAI.  STATISTICS. 

Amoatit  of  revenue  collected  daring  year  ending  June  30,  1890^  |50,464.23. 


Shipping. 

Foreign. 

Domeetto. 

• 

• 

Komber. 

Tonnage. 

Value. 

N  amber. 

Tonnage. 

EntrMioes 

136 
123 

29,138 
16,130 

198,870 
8,000 

22 
41 

2.149 

Cloumnce* 

13,034 

Bait  imported,  28,324  tons. 

Vessels  of  all  sizes  f.'eqnent  this  port. 

Tonnage  for  year  ending  June  30,  1870  (page  871,  Chief  of  Engineers'  Report,  1871), 
226  vessels,  24,528  tons,  entered  ;  155  vessels,  19,377  tons,  clear^. 

Tonnage  for  year  ending  Jnne  30,  1890,  as  given  by  collector  of  port,  158  vessels, 
31,287  tons,  entered ;  164  vessels,  29,164  tons,  cleared. 

Since  the  improvement  was  commenoed,  salt  is  imported  by  st-eam-ships. 


B7. 
IBiPEOVEMENT  OP  HARBOR  AT  MANCHESTER,  MASSACHUSETTS. 

Manchester  Harbor  is  situated  abont  5^  miles  northeastward  from  the 
entrance  of  Salem  Harbor,  Massachusetts. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  Part  I,  page  466. 

The  outer  sheltered  roadstead  contains  approximately  300  acres,  with 
5  fathoms  of  water. 

The  entrance  channel  from  the  roadstead  to  Proctor's  Point  is  every- 
where at  least  100  feet  wide,  at  least  6^  feet  deep  at  mean  low  water, 
and  is  unobstructed. 

At  the  ''Narrows,"  distant  1,400  feet  inside  of  Proctor's  Point,  the 
depth  in  the  channel  is  reduced  to  1^  feet  at  mean  low  water;  thence 
to  the  town  wharves,  a  further  distance  of  2,500  feet,  no  low  water 
channel  exists.  Near  the  town  wharves  the  channel  is  crossed  by  the 
Boston  and  Maine  Railroad  (eastern  division),  on  a  bridge  which  is 
provided  with  a  draw  opening  28  feet  wide. 

The  original  project  for  the  improvement  of  this  harbor  was  sub- 
mitted November  28,  1887.  It  was  based  on  a  survey  provided  for  in 
the  river  and  harbor  act  of  August  5,  1886.  It  proposed  to  dredge  a 
channel  60  feet  wide,  4,000  feet  long,  and  4  feet  deep  at  mean  low 
wate]>from  Proctor's  Point  to  the  town  wharves,  at  an  estimated  cost 
of  $14,300. 

But  one  appropriation  has  been  made  for  this  improvement,  that  by 
the  act  of  August  11, 1888,  $2,500. 

On  NovemW  22,  1888,  it  was  recommended  that  the  money  ap])ro- 
priated  for  this  improvement  be  retained  in  the  Treasury  until  further 
funds  are  available. 

This  recommendation  was  approved  the  Ohief  of  Engineers,  Novem- 
ber 26, 1888. 

No  other  operations  have  been  in  progress  during  the  year  ending 
Jane  30,  1800,  and  the  harbor  remains  in  its  original  condition. 

To  complete  the  improvement  will  require  an  appropriation  of  $11^80(1^ 
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all  of  which  coald  be  expended  to  advantage  daring  the  fiscal  year 
ending  June  30, 1892. 

Manchester  Harbor  is  in  tbe  collection  district  of  Gloncester,  Mass.,  of  which  Gloa- 
cester  is  the  port  of  entry.  The  nearest  light-hoase  is  situated  npon  Baker's  Island, 
2i  miles  from  Proctor's  Point. 

The  existing  commerce  is  nominal,  and  the  commercial  statistics  are 
included  in  Gloucester  Harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  statefnent. 

Jnly  1,  1889,  amoant  available $2,396.93 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  ltiS9 6.00 

July  I,  1890,  balance  available j2,390.93 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amoant  available  for  fiscal  year  ending  June  30,  1891 7, 390. 93 

(Amount  (estimated )  required  for  completion  of  existing  project 6, 600. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  6, 800. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B8. 

IMPROVEMENT  OF  HARBOR  AT  LYNN,  MASSACHUSETTS. 

Lynn  Harbor  is  situated  9  miles  northeast  from  Boston.  It  is  1  by  2 
miles  approximately  in  extent,  the  greater  part  of  which  is  dry  at  low 
water. 

It  is  protected  on  the  north  and  west  by  the  mainland  and  on  the 
east  by  Nahant  Beach,  and  its  entrance,  2  miles  wide,  into  Massachu- 
setts Bay,  is  on  the  south  side. 

A  plan  of  the  harbor  showing  the  projected  improvement  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  part  I, 
page  532. 

Before  improvement  three  narrow  and  crooked  channels  of  approach 
to  the  wharves  existed,  in  each  of  which  there  was  about  6  feet  depth 
at  mean  low  water.    The  mean  rise  or  fall  of  the  tide  is  9.3  feet. 

The  western  channel  leads  to  the  Point  of  Pines  and  the  mouth  of 
Saugns  Eiver.  The  main  ship-channel  is  entered  between  White  and 
Lobster  rocks,  and  connects  about  3,600  feet  northward  with  the  Black 
Eock  Channel,  which  is  the  most  e4k»tern  near  Nahant  Beach. 

The  project  for  improvement  was  adopted  in  1884.  It  provides  for 
the  excavation  of  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low 
water,  from  a  point  near  and  east  of  the  White  Hocks  to  deep  water 
opposite  Little  Nahant,  a  distance  3,610  feet;  this  is  called  the  outer 
improved  channel  and  is  merely  a  rectification  and  deepening  of  the 
main  ship-channel.  The  combined  main  ship  and  Black  Hock  channels 
are  sufficient  for  the  purposes  of  commerce  for  the  next  2,500  feet. 
Then  commences  the  inner  improved  chaniiel,  which  is  projected  6,450 
feet  long,  200  feet  wide,  and  10  feet  deep  at  mean  low  water.  It  ex- 
tends from  deep  water  opposite  Sand  Point  to  the  harbor  commissioners' 
line,  and  follows  very  closely  in  direction  the  extension  of  the  united 
main  ship  and  Black  Hock  channels. 
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On  September  24,  1888,  this  project  was  modified.  It  was  then  pro- 
posed to  extend  the  main  ship-channel  400  feet  within  the  harbor  line, 
and  to  excavate  at  its  inner  end  a  basin  500  by  3QjO  feet  in  area,  10  fi^et 
deep  at  mean  low  water. 

It  is  supposed  that  the  inner  channel  will  need  to  be  dredged  occa- 
Bionally  to  maintain  its  width  and  depth;  bat  a  training- Wall,  about 
6,000  feetlong^  has  been  proposed,  to  aid  in  keeping  the  outer  channel 
open,  if  experience  shall  show  it  to  be  necessary. 

This  wall  is  to  start  from  the  shore  at  '^Little  Nahant,"  and  is  to  cross 
the  Black  Bock  Channel.  Its  outer  portion  is  to  be  parallel  to  the  outer 
improved  channel. 

The  cost  of  the  original  project  was  estimated  to  be  $145,000.  This 
estimate  w^  revised  in  1885,  and  then  made  $157,000,  to  provide  for  an 
increased  amount  of  dredging  found  to  be  necessary  daring  the  progress 
of  the  work,  to  round  oS  the  junctions  of  the  natural  channel  with  the 
drt^dged  channel,  to  provide  flatter  slopes  to  the  sides  of  the  cuts  than 
was  originally  designed,  and  also  to  provide  funds  for  necessary  surveys 
during  the  progress  of  the  work. 

The  modifications  proposed  September  24, 1888,  were  estimated  to 
nost  $25,000,  which  would  make  the  total  cost  of  the  improvement 
$182,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $76,000. 

The  amount  expended  to  June  30,  1889,  was  $66,015.92. 

On  June  30, 1889,  the  outer  channel  ha<l  been  completed  as  proposed, 
3,610  feet  long,  200  feet  wide,  10  feet  deep  at  mean  low  water;  the  inner 
channel  was  6,450  feet  long,  10  feet  deep  at  mean  low  water,  150  feet 
wide,  or  50  feet  less  than  is  proposed.  A  contract  was  in  force  with  the 
Bay  State  Dredging  Company  to  dredge  28,000  cubic  yards,  part  of 
which  might  be  dredged  from  the  western  channel. 

The  price  to  be  paid  for  dredging  from  the  mam  ship-channel  was  29 
cents,  and  from^the  western  channel  45  cents  per  cubic  yard,  scow 
measurement. 

During  the  latter  part  of  June,  1889,  a  survey  of  the  western  channel 
was  made  and  it  showed  that  to  give  a  navigable  channel  150  feet  wide 
and  8  feet  deep  at  mean  low  water  would  require  the  removal  of  16,000 
cubic  yards  by  dredging,  at  a  cost  of  $8,000. 

From  the  nature  of  the  work,  a  shallow  cut  through  a  sandy  sea  bar, 
there  was  no  hope  that  it  would  be  permanent,  and  it  was  decided  to 
Bxpend  the  whole  of  the  funds  available  for  this  harbor  in  the  continua- 
tion of  the  improvement  of  the  main  ship-channel,  under  the  revised 
project  of  September  24, 1888. 

Operations  under  the  contract  with  the  Bay  State  Dredging  Com- 
pany were  commenced  in  September,  1889,  and  completed  in  November, 
1889,  by  the  removal  of  25,57 L  cubic  yards  of  material  from  the  main 
ship-channel  and  the  basin. 

The  basin  was  excavated  125  feet  wide,  500  feet  long,  10  feet  deep  at 
nean  low  water,  and  was  connected  with  the  main  ship  channel  at  the 
liarbor-line  by  a  cut  100  feet  wide,  400  feet  long,  10  feet  deep  at  mean 
low  water.  No  other  operations  were  in  progress  during  the  year,  and 
the  condition  of  the  inner  and  outer  main  ship-channels  is  essentially 
IS  stated  in  the  last  report. 

To  complete  the  improvement  will  require  an  appropriation  of  $91,- 
XK),  and  of  this  amount  $10,000  could  be  expended  to  advantage  dar- 
ing the  fiscal  year  ending  June  30,  1892. 

Lynn  ]»  a  p<irt  of  entry  in  the  collection  district  of  Marblebead,  Mass. 
The  nearest  light-hoase  is  Egg  Rook  (Nahant)  Light,  3  mileB  4\HtiaL\i\i. 
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The  accompaujiDg  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1890,  have  been  furnished  by  the  collector  of  customs  at  Mar- 
blehead,  Mass. 

Money  statement. 

July  1,  1889,  amoant  available .....1     |1,635.58 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outotandiug  July  1,  1889 1,060.90 

July  1,  1890,  balance  available 584.68 

Amount  appropriated  by  act  of  September  19,  1890 IS^  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 584. 68 


'Amount  (estimated)  required  for  completion  of  existing  project ^ .     76, 000. 00 

Amountthatcanbeprofitablyexpendedin fiscal yearendingjune30, 1892    50,000.00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
^    harbor  acts  of  1866  and  1867. 


COMHBRCIAX.  STATISTICS. 


Amount  of  revenue  collected,  $3,509.60. 


Shipping. 


Kntranoea . 
Clearaucea. 


Foreign. 


No. 


28 
38 


Ton: 
2,692 
4«735 


Domeetie. 


No. 


480 

477 


Tona. 
97.800 
95,400 


Import<»d: 

Ou.il tonB..      146,000 

Iron do 1,400 


Lumber feet..  8^248.000 

Potatoes bashrls..  8,200 

MisoeUaneooa .» .tons..       16,000 


VeHsels  of  all  kinds  less  than  18  feet  draught  freqiieut  the  harbor. 

Tni)nAp3  for  year  ending  June  30,  1883  (Chief  of  Engineer's  Report,  1883,  page  462), 
589  vessels,  99,569  tons. 

Toiinage  for  year  ending  June  30,  1890,  as  per  collector's  statement,  517  vessels, 
100,492  tons. 

No  new  lines  of  transportation  have  been  established  since  the  improvement  was 
commenced. 


B  g. 

IMPROVEMENT  OP  HARBOR  AT  WINTHROP,  MASSACHUSETTS. 

This  harbor  is  situated  in  the  northeastern  part  of  Boston  Harbor, 
immediately  westward  of  Winthrop  Head. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  part  1,  page  470. 

The  harbor  contains,  approximately,  350  acres,  all  of  which  is  dry  at 
low  tide  except  a  short,  narrow,  crooked  slough  east  of  Snake  Island. 
To  the  town  wharf  no  low-water  channel  exists.  The  mean  range  of 
tides  is  9.4  feet. 

The  nearest  deep-water  channel  of  Boston  Harbor  is  known  as  the 
"  Ba  3k"  Channel,  and  it  extends  from  Point  Shirley  to  Bast  Boston.  It 
has  from  9  to  16  feet  depth  at  low  tide.  The  town  wharf  is  distant  from 
this  "  Back  "  Channel  3,900  feet. 

The  original  project  for  the  improvement  of  this  harbor  was  submitted 
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November  28, 1887;  it  ^as  based  ou  the  survey  provided  for  in  the  qver 
and  harbor  act  of  Au£;ust  5,  1886. 

The  project  proi^oses  to  excavate  a  straight  channel  3,900  feet  long, 
50  feet  wide,  and  6  feet  deep  at  mean  low  water,  from  the**  Back  ^ 
Channel  to  ^'  Eice'a"  Wharf,  at  an  estimated  cost  of  $17,600. 

Bnt  one  appropriation  has  been  made  for  this  improvement,  viz,  $1,000 
by  the  river  and  harbor  act  of  August  11, 1888. 

On  August  24,  1888,  it  was  recommended  that  the  amount  available 
for  this  improvement  be  retained  in  the  Treasury  until  additional  funds 
are  provided.  This  recommendation  was  approved  by  the  Chief  of 
Engineers  September  17,  1888. 

No  operations  have  been  in  progress  during  the  year  ending  June  30, 
1890,  and  the  original  condition  of  the  harbor  is  unchanged. 

The  beaches  and  headlands  protecting  this  harbor  on  the  east  were 
seriously  abraded  by  the  storms  of  the  winter  1888-'89 ;  this  abrasion 
has  been  continued  and  they  will  soon  require  protection,  not  only  to 
secure  this  minor  harbor,  but  to  prevent  injury  to  the  main  harbor  of 
Boston.  To  complete  the  improvement  will  require  an  appropriation 
of  $16,600,  all  of  which  could  be  expended  during  the  fiscal  vear  end- 
ing June  30, 1892. 

Wiothrop  Harbor,  Massachnsetts,  is  in  the  collection  distriot  of  Boston,  Mass.,  of 
which  Boston  is  the  port  of  entry  ;  the  nearest  light-house  is  situated  npon  Deer 
Island  Point,  Boston  Harbor,  Massachusetts. 

The  existing  commerce  is  nominal,  and  commercial  statistics  are  in- 
cluded in  Boston  Harbor,  Massachusetts. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent,  and  no  new 
lines  of  water  transportation  have  been  established. 

Money  Statement 

July  1,  1889,  amount  available $1,000.00 

Jalyl,  1890,  balance  available 1,000.00 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 6, 000.  00 

— ^— ^"^       — ^ 

fAmonnt  (estimated)  required  for  completion  of  existing  project 11,600.  00 

I  Amount  th<it  can  be  profitably  expendeil  in  fiscal  year  ending  June  30, 1892  11, 600.  00 
I  Submitted  in  compliance  with  requirements  of  sections  2,  of  river  and 
[    harbor  acta  of  1866  and  1867. 


B    ID.. 
IMPROVEMENT  OF  HARBOR  AT  BOSTON,  MASSACHUSETTS. 

Boston  Harbor  consists  essentially  of  an  inner  and  an  outer  harbor, 
nnited  by  a  deep  water-way,  and  each  accessible  from  the  sea  by  a 
distinct  channel,  widening  into  a  deep  and  spaciops  roadstead. 

1.  Inner  Harbor. — This  harbor  lies  to  the  north  and  westward  of 
Long  Island,  and  has  deep  water  and  a  good  anchorage  in  the  Presi- 
dent Roads,  seaward  of  Lower  Middle  Bar,  and  also  near  the  city  west- 
ward of  Upper  Middle  Bar. 

Four  risers  discharge  their  waters  into  this  basin :  the  Charles,  Mys* 
tic,  and  Ohelsea  rivers  from  the  north,  and  the  Neponset  from  the 
soath.    The  direct  entrance  from  the  sea  is  by  Broad  Sound. 

jjNG  90 32 


i 


498  '  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMT. 

2.  Outer  Harbor. — This  harbor  lies  to  the  soathward  of  Long  Island 
and  has  a  fine  anchorage  in  Nantasket  Boads,  as  well  as  in  Hingbam 
Bay,  a  well  sheltered  harbor  soatheast  of  Paddock  Island.  It  connects 
with  the  inner  harbor  by  the  main  ship  channel  through  the  ^^  Nar- 
rows," and  by  secondary  channels  east  and  west  of  Long  Island.  It  is 
reached  from  the  sea  by  Nantasket  Boads,  which  lie  south  of  George's 
and  Great  Brewster  islands,  and  is  marked  at  the  sea  entrance  by 
Boston  Light. 

Weymouth  and  Weir  Bivers  empty  into  the  Outer  Harbor. 

Both  the  inner  and  outer  harbors  are  subdivided  into  several  minor 
harbors,  and  contain  many  islands  which  shelter  the  anchorages  from 
winds  and  storm  waves. 

The  range  of  tides  at  the  navy-yard  is  9.8  feet,  and  at  the  entrance 
to  the  outer  harbor  i^4  feet. 

A  sketch  of  the  harbor  was  printed  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  the  year  1888,  page  454. 

The  object  of  the  improvement  is,  first,  to  preserve  the  harbor  by  pro- 
tecting the  islands  and  headlands;  and,  second,  to  improve  it  by  widen- 
ing, deepening,  and  straightening  the  channels. 

The  projects  adopted  for  this  pur|>ose  since  1866  have  been  mainly  in 
accordance  with  the  recommendations  of  the  United  States  commis- 
sioners, whose  labors  terminated  during  that  year. 

The  works  of  preservation  consist  of  sea  walls,  aprons,  jetties,  etc., 
which  protect  the  shores  of  the  islands  and  headlands,  prevent  addi- 
tional wash  into  the  channels,  control  the  tidal  ^cour,  and  preserve  the 
full  height  of  anchorage  shelter  for  vessels  in  the  roadsteads. 

The  works  of  improvement  have  been  by  dredging  and  blasting. 

The  total  expenditures  to  June  30, 1889,  were  $1,711,327.16  (inclusive 
of  outstanding  liabilities). 

WORKS  OF  PRESERVATION. 

Point  AlUrton, — This  headland  at  the  southeasterly  entrance  of  the 
harbor  is  protected  by  a  granite  sea-wall  1,202  feet  in  lengthy  completed 
in  1873.  Its  concrete  foundation  for  a  distance  of  1,005  feet  is  protected 
by  an  apron  and  8short  jetties  of  granite  rubble-stone. 

No  work  was  done  on  Itduriug  the  fiscal  year.  Its  condition  June  30, 
1890,  is  as  follows :  The  wall  is  generally  in  good  order,  although  some 
of  its  joints  should  be  repointed.  The  blufi' protected  by  this  wall  is 
not  fully  covered  from  storm-action,  and  the  sea-wall  should  be  extended 
westward  for  a  distance  of  at  least  150  feet,  and  the  foundation  of  the 
extension  should  be  protected  with.riprap. 

This  is  estimated  to  cost  $15,000. 

Great  Bretoster  Island. — This  island  is  on  the  north  side  of  the  main 
ship-channel  near  the  entrance.  It  is  protected  by  a  granite  sea-wall 
2,840  feet  long,  which  was  completed  in  1869.  No  work  was  done  on  it 
during  the  fiscal  year,  and  on  June 30, 1890,  it  was  in  fair  order.  Many  of 
the  joints  require  repointing,  and  some  of  the  coping-course  should  be 
reset.    These  necessary  repairs  are  estimated  to  cost  $10,000. 

Qeorg^s  Island. — Its  northern  and  eastern  shores  are  protected  by 
a  granite  sea-wall  2,150  feet  long.  West  of  this  wall  a  riprap  im- 
provement extends  for  450  feet,  and  south  of  it  another  600  feet  long. 
The  sea-wall  and  southern  riprap  were  built  about  1835.  The  west- 
ern riprap  was  built  in  1884-'85.  No  work  was  done  on  the  wall  or 
ripraps  during  the  year,  and  they  are  in  good  order  at  the  date  of 
this  rej}ort.    The  unprotected  western  shore-line  of  the  island,  in  frout 
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of  the  Oovernoient  baildiugs,  was  considerably  abraded ;  the  hi^h- 
water  line  had  been  moved  back  in  places  nearly  25  feet.  This  shore- 
line should  be  protected  by  a  light  sea-wall,  1,400  feet  long,  at  a  cost  of 
•35,000. 

LavelVs  Inland. — The  western  shore  of  this  island  is  protected  by  a 
mbblestone  apron  975  feet  long,  built  in  1873,  and  repaired  and  ex- 
tended in  1884 ;  the  northern  shore  is  covered  by  a  granite  sea;waU  750 
feet  long,  built  in  1843,  and  the  eastern  shore  is  protected  by  a  granite 
sea- wall  800  feet  long,  built  in  1809  and  repaired  in  1879  and  1886,  and 
by  two  mbble-stone  aprons,  one  between  the  northern  and  eastern  sea- 
walls, 1,440  feet  long,  and  the  other  south  of  the  east  sea-wall,  1,330  feet 
long.    No  operations  were  in  progress  during  the  fiscal  year. 

The  condition  of  the  work  on  June  30, 1890,  was  as  follows :  The  sea- 
walls and  the  ripraps  on  the  eastern  shore  were  in  good  order ;  the 
western  shore  riprap  had  been  undermined  in  places  and  had  fallen 
down,  but  it  needed  no  immediate  repairs. 

Oallap^s  Island. — The  western,  northern,  and  eastern  shores  of  this 
island  are  protected  by  a  granite  sea-wall  1,785^  feet  long,  completed 
in  1871,  and  by  a  rubble-stone  apron  completed  in  1884, 3,050  feet  long, 
which  also  covers  the  foundation  of  the  sea-wall. 

On  June  30,  1889,  operations  were  in  progress  In  extending  the  sea- 
wall 300  feet  to  the  southeast.  The  granite  ashlar  and  shell-stone  pav- 
ing for  this  extension  had  been  purchased  by  contract  with  the  Pigeon 
Hill  Granite  Company.  The  extension  was  built  by  hired  labor,  and  it 
was  completed  in  October,  1889,  at  a  cost  of  $13,850.31. 

On  June  30,  1890,  the  condition  of  this  improvement  was  as  follows : 
The  walls  and  ripraps  were  in  good  order,  but  the  shore  from  the  end  of 
the  extension  of  the  wall  to  the  west  wharf  had  been  seriously  abraded 
and  needed  the  protection  of  alight  sea-wall,  which  is  estimated  to  cost 
$12,000. 

Deer  Island — Three  prominent  bluffs  of  this  island  are  protected  by 
granite  seawalls  originally  builtf  about  1827.  The  north  head-wall  is 
1,740  feet  long;  the  middle  head-wall  is  840  feet,  and  the  south  head- 
wall  is  380  feet  long.  In  1865  and  1869  these  walls  were  partly  rebuilt, 
aud  in  the  weakest  places  were  b  icked  with  concrete.  They  were  all 
originally  built  dry,  and  trom  time  to  time  have  required  repairs. 
During  the  winter  1888-'89  the  north  and  middle  head-walls  were 
seriously  injured  by  storms.  During  the  fis(;al  year  repairs  were  made 
to  the  middle  and  north  head  wals  by  hiied  labor.  One  hundred  and 
fifty  feet  of  the  middle  head- wall  was  relaid  and  backed  with  concrete, 
and  130  feet  of  the  coping  course  was  reset.  At  the  north  head-wall 
400  running  feet  of  the  coping  course  were  reset,  as  was  also  nearly  all 
of  the  shell-stone  paving  in  rear  of  this  part  of  the  wall.  Operations 
were  suspended  at  the  close  of  the  working  season. 

The  amount  expended  during  the  >ear  was  $3,711.97,  and  the  balance 
of  the  allotment,  $2,288.03,  will  be  expended  in  pointing  and  minor  re- 
pairs.   The  walls  are  in  fair  order  at  the  date  of  this  report. 

Long  Island. — The  north  head  of  this  island  is  protected  by  a  granite 
sea-wall  2,0813  feet  long,  completed. in  1874.  Part  of  the  foundation  of 
the  sea-w«ll  and  of  the  beach  at  both  its  ends  are  protected  by  a  rubble- 
stone  apron,  aggregating  1,375  feet  in  length.  This  apron  was  built  in 
1874  and  extended  in  18^4.  No  operations  were  in  progress  during  the 
fiscal  year.  On  June  30,  1890,  the  wall  needed  to  be  repointed  in 
places,  the  riprap  was  in  fair  order  and  should  be  extended  about  250 
feet  to  more  fully  protect  the  southeastern  shore }  these  re[)airQ  Otvul^^^^ 
teusioiis  are  estimated  to  cost  $3;000. 
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Bainsford  Island. — The  north  head  of  this  island  i8  protected  by  a 
dry  giauite  sea- wall  1,500  feet  loug,  originally  built  about  1840  and  ex- 
tensively repaired  in  1884-'85.  No  work  was  done  during  the  year,  and 
on  June  30, 1890,  the  wall  was  in  good  order  and  needed  no  repairs.    ' 

Castle  Island. — The  north  and  part  of  the  east  and  west  shores  of  this 
island  are  protected  by  a  dry  granite  sea-wall  3,300  feet  long,  built  in 
1835.  A  light  riprap  extends  along  the  east  shore  300  feet  fi*om  the 
end  of  the  wall;  this  was  built  in  1865.  No  work  was  done  during  the 
year,  and  on  June^30, 1890,  the  riprap  was  in  good  order.  The  sea-wall 
needed  repairs  on  the  north  face  a  short  distance  west  of  the  wharf 
where  the  founHation  has  been  undermined  and  the  wall  has  settlecL 
About  100  running  feet  of  the  wall  has  been  thus  injured,  and  this 
length  of  the  wall-needs  Uikiug  down  and  rebuilding,  at  a  cost  of  |$1,000« 

Govemor^s  Istand. — The  shoreline  of  this  island  has  never  been  pro- 
tected. The  east  and  south  bluii's,  however,  should  be  covered  by  sesv- 
walls  to  prevent  any  additional  abrasion,  not  only  to  secure  the  sites  of 
the  important  heavy  batteries  which  occupy  these  blufifs,  but  also  to 
prevent  injury  to  the  main  ship  channel. 

The  east  bluff  wall  should  be  500  feet  long,  and  is  estimated  to  cost 
$30,000;  the  south  bluff  wall  should  be  1,800  feet  long,  and  will  cost 
$50,000. 

WORKS  OF  IMPROVEMENT. 

The  main  ship-channel. — Before  improvement  it  had  a  least  width  of  100 
feet  and  a  least  depth  of  18  feet  at  mean  low  water.  The  general  project 
for  its  improvement  was  submitted  in  1867.  It  proposed  to  dredge  the 
channel  23  feet  deep  at  mean  low  water,  1,000  feet  wide  at  the  ^^  Uppei^ 
and  ** Lower"  Middles,  and  685  feet  wide  at  the  " Narrows." 

In  1870  the  proposed  width  at  the  Narrows  was  reiuced  to  625  feet, 
and  at  Anchorage  Shoal,  in  the  inner  harbor,  increased  to  1,100  feet. 

In  1887  it  was  proposed  to  straighten  the  passage  through  the  '^Nar- 
rows" by  cutting  off' a  spur  that  projected  from  Lovell's  Island,  which 
was  estimated  to  contain  20,000  cubic  yards. 

On  June  30,  1889,  the  condition  of  the  main  ship-channel  was  as  fol- 
lows: It  was  23  feet  deep  at  mean  low  water,  1,100  feet  wide  west  of 
the  '*  Upper  Middle,"  750  feet  wide  at  the  <*  Upper  Middle,"  1,000  feet 
wide  at  the  "  Lower  Middle,"  and  625  feet  wide  at  the  '*  Narrows."  in 
effecting  this  improvement  dredging  and  blasting  was  done  at  the  fol- 
lowing places: 

At  Noshes  RocJc  Shoalj  during  the  years  1876-1878,  365  cubic  yards  of 
ledge  were  removed. 

At  Kelly*s  Rock  and  Shoal^  during  the  years  1869-1879, 222  cubic  yards 
of  ledge  were  removed. 

ToweVj  Corwinj  and  Channel  RocJcs  were  removed  during  the  years 
1867^1875.    They  aggregated  608f  cubic  yards. 

From  the  west  end  of  Brewster^s  Spit,  during  the  years  1874-1876, 
29,226  cubic  yards  of  sand  and  gravel  were  .dredged  and  95J  cubic 
yards  of  ledge  were  removed. 

At  LaveWs  Island,  from  the  southeast  and  southwest  points,  267,294^ 
cubic  yards  were  dredged  during  the  years  1867-1877,  and  from  a  spur 
between  these  points  3,430  cubic  yards  were  dredged  in  1888. 

At  Castle  Island  Bar  and  Slwal,  opposite  the  Lower  Middle,  during 
the  years  1880-1883,  36,957  cubic  yards  were  dredged  and  20  tons  of 
rock  wore  removed. 

-4/  ^Ae  Lower  Middle,  in  1874-1875,  State  and  Palmyra  rocks  were 
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removed;  they  aggregated  62  cubic  yards.  la  1887-1889  71,892  cubic 
yards  were  dredged  from  tliis  shoal  and  375  cubic  yardB  of  ledge 
removed. 

At  the  Upper  Middle^  daring  the  years  1870-1876, 268,273^  cubic  yards 
were  dredged  and  1 18^  cubic  yards  of  ledge  were  removed ;  ia  1883-1889 
140,240  cubic  yards  were  dredged. 

At  Anchorage  Shoal^dnnxig  the  years  1879-1882,65,327  cubic  yards 
were  dredged. 

At  Man  of'  War  Shoal  85,917  cubic  yards  were  dredged  ia  the  years 
1878-1880. 

At  Mystic  River  Shoal,  during  the  years  1879-.1882, 82,082,  cubic  yards 
were  dredged. 

At  the  commencement  of  the  fiscal  year  a  contract  was  in  force, 
which  was  entered  into  November  23,  1888,  with  the  New  England 
Dredging  Company,  to  remove  170,000  cubic  yards,  more  or  less,  from 
the  "  Upper"  and  '*  Lower"  middles.  Operations  under  this  contract 
had  been  suspended  on  May  3,  1889,  until  surveys  and  estimates  could 
be  made  for  the  removal  of  small  ledges  uncovered  by  the  dredging. 
These  ledges  were  found  to  contain  111  cubic  yards  above  the  plane  of 
23  feet  at  mean  low  water.  The  contract  of  November  2  i,  1888,  was 
finally  closed  by  a  supplementary  agreement  on  August  31,  1889.  The 
total  number  of  yards  dredged  under  the  contract  was  152,498,  of  which 
6,316  yards  were  removed  from  the  Lower  Middle  and  140,240  yards 
from  the  Upper  Middle  during  the  year  1888-'89;  the  balance  of  5,942 
yards  was  taken  from  the  Upper  Middle  during  the  year  ending  June 
30, 1890,  in  removing  shoal  spots  and  rounding  corners  of  the  cuts 
made  in  1888-'89. 

On  November  6, 1889,  sealed  proposals  were  invited  by  public  adver- 
tisement for  the  removal  of  the  111  cubic  yards  of  ledge  uncovered  by 
the  dredging  at  the  Upper  Middle.  The  one  bid  received  (for  an 
abstract  see  annexed  table)  was  accepted  by  the  Chief  of  Engineers, 
and  on  December  17,  1889,  a  contract  for  this  work  was  entered  into 
with  Mr.  George  W.  Townsend.  Operations  under  this  contract  were 
commenced  during  the  last  week  in  April,  1890,  and  the  work  was  satis- 
factorily completed  in  June,  1890. 

To  complete  the  approved  project  for  the  improvement  of  the  main 
ship  channel  at  the  Upper  Middle  will  require  an  appropriation  of 
$200,000,  all  of  which  could  be  expended  to  advantage  during  the  fiscal 
year  ending  June  30,  1892. 

The  general  survey  of  the  outer  harbor,  which  was  completed  in  1889, 
indicated  that  the  west  end  of  Brewster  Spit  was  still  encroaching  on 
the  main  ship-channel  opi>osite  George's  Island  Shoal.  This  spit  was 
dredged  in  1874-1870,  and  the  channel  was  then  at  least  625  feet  wide, 
23  feet  deep  at  mean  low  water.  During  the  present  year  a  detarled 
survey  of  this  part  of  the  channel  was  made,  and  by  a  comparison  with 
the  survey  of  1876  it  is  found  that  51,225  cubic  yanls  have  been  depos- 
ited outside  of  the  line  of  dredging  done  in  1876. 

Of  this  amount  24,000  cubic  yards  are  within  the  channel  lines  as 
approved,  and  the  available  width  of  channel  has  been  reduced  to  475 
feet.  To  re  establish  the  full  width  of  channel  at  this  locality  will 
require  the  removal  of  27,400  cubic  yards  of  material,  which  is  estimated 
to  cost  $15,000. 

On  June  30,  1890,  the  main  ship-channel  is  23  feet  deep  at  mean  low 
water,  1,1(K)  feet  wide  west  of  the  Upper  Middle,  750  feet  wide  at  the 
Up|)er  Middle,  1,000  feet  wide  at  the  Lower  Middle,  625  feetmvU^^V 
the  Narrows,  and  475  feet  wide  opposite  tUe  we&t  euOioi  ^x^^^\wt'^>^\X». 
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The  following  tribatary  chsDnels  have  been  improved  by  dredging 
and  blasting : 

1. — CHARLES  RrVEB. 

This  river  enters  the  inner  harbor  near  the  navy  yard  at  Oharstown. 

Before  improvement  the  natural  channel  had,  as  far  up  as  Western 
Avenue  Bridge,  4J  miles  from  its  mouth,  7  feet  deptli  at  mean  low 
water,  except  in  several  places,  covering  about  1|  niiles  in  extent  be- 
low Brookline  Street  Bridge,  when  the  depth  varied  from  i^  to  7  feet. 

From  Western  Avenue  Bridge  to  Arsenal  Street  Bridge  (2^  miles) 
there  was  a  depth  of  4  feet  mean  low  water;  thence  to  Market  Street 
Bridge  (|  mile)  2^  feet  mean  low  water ;  and  thence  to  the  dam  at  the 
head  of  tide-water  rif  miles)  a  depth  varying  from  0  to  9^  feet  above 
mean  low  water.  The  mean  rise  or  fall  of  the  tides  is  10  feet.  A  sketch 
showing  the  river  was  published  in  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1884,  page  512. 

The  project  for  the  improvement  of  this  river  consists  in  straighten- 
ing, widening,  and  deepening  the  natural  channel,  so  that  it  should  be 
from  its  mouth  to  Western  Avenue  Bridge  7  feet  deep  at  mean  low 
water  and  200  feet  wide ;  from  Western  Avenue  Bridge  to  Market 
Street  Bridge  6  feet  deep  at  mean  low  water  and  80  feet  wide;  thence 
to  the  dam  at  the  head  of  tide- water  60  feet  wide  and  2  feet  deep  at 
mean  low  water. 

The  estimated  cost  of  this  improvement  was  originally  $85,000.  A 
revised  estimate  was  submitted  in  1881  of  $125,000. 

The  total  appropriations  for  this  improvement  to  date  have  been 
$57,500.    The  total  expenditures  to  June  30,  1888,  were  $57,378.99. 

No  operations  were  in  progress  daring  the  fiscal  year,  and  the  condi- 
tion of  the  improvement  June  30,  1890,  was  as  follows:  The  projected 
channel  had  been  completed  from  the  mouth  of  the  river  to  Arsenal 
Street  Bridge  (7^  miles) ;  work  was  stopped  at  this  point  for  the  reason 
that  the  piers  and  draws  of  this  bridge  do  not  conform  to  the  projected 
channel  above  it.  In  effecting  this  improvement  127,971  cubic  yards 
were  dredged  during  tlie  years  1880-1884. 

This  improvement,  even  if  the  project  were  completed,  is  not  regarded 
as  an  important  benefit  to  commerce,  for  the  conditions  which  exist  on 
tlie  lower  reach  of  the  river  between  Boston,  Cambridge,  and  Charles- 
town  make  navigation  of  most  any  kind  extremely  expensive,  slow, 
and  difficult.  Seven  railroad  and  municipal  bridges  now  exist  on  this 
lower  part  of  the  river,  and  an  eighth  is  being  built  on  the  extension  of 
West  Chester  Park  street  under  authority  of  a  State  act.  The  funds 
available  July  1,  1890,  will  be  expended  in  surveys  and  examinations 
of  the  work. 

2.--F0RT  POINT  OHANiNEL. 

This  channel  is  situated  between  the  eastern  shore  of  Boston  proper 
on  the  one  side  and  the  reclaimed  and  improved  flats  of  South  Boston 
and  South  Boston  on  the  other  side.  It  connects  the  tidal  basin  of 
South  Bay,  which  has  an  area  of  250  acres,  with  Boston  inner  harbor,  is 
fast  becoming  the  center  of  the  city's  most  extensive  -shipping  trade, 
and  is  the  most  important  branch  of  the  main  ship-channel.  Fort  Point 
Channel  is  1|  miles  long.  Before  improvement  the  least  depth  at  mean 
low  water  was  12  feet  at  its  entrance  and  17  feet  above  Congress  Street 
Bridge.    That  part  of  it  which  it  is  proposed  to  improve  is  spanned  by 
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bridges  at  Congress  street,  Mt.  Washington  avenue,  and  at  an  inter- 
mediate point.  These  bridges  have  conveniently  located  draw-open- 
ings, bat  the  draw-piers  of  the  railroad  bridge  must  be  strengthened  or 
reconstructed  before  the  improvement  can  be  extended  past  them,  and 
the  width  of  the  draw  increased  to  that  of  the  other  bridges  above  and 
below  it. 

The  project  for  this  improvement  was  submitted  January  27^  1885 
(Annual  Report,  Chief  of  Engineers,  1885,  page  545). 

It  proposed  the  excavation  of  a  channel  175  feet  wide  and  23  feet  deep 
at  mean  low  water  from  the  entrance  to  near  Federal  Street  Bridge^  a 
distance  of  4,100  feet,  and  was  estimated  to  cost  $100,000 ;  the  railroad 
bridge  to  be  reconstructed  at  the  expense  of  the  owners. 

By  the  river  and  harbor  act  of  August  5,  1886,  the  sum  of  $18,750 
was  appropriated  for  the  improvement  of  that  part  ofthe  channel  lying 
below  Congress  Street  Bridge. 

The  total  expenditures  to  June  30, 1888,  were  $17,439.50. 

No  operations  were  in  progress  during  the  fiscal  year,  and  the  condi- 
tion of  the  improvement  on  June  30, 1890,  was  as  follows :  The  channel 
had  been  dredged  as  proposed  from  its  entrance  to  Congress  Street 
Bridge,  a  distance  of  1,900  feet;  94,211  cubic  yards  were  removed  in 
effecting  this  improvement  during  the  year  1887, 

The  funds  available  July  1, 1890,  will  be  expended  in  examinations 
of  the  work.  To  complete  the  improvement  as  proposed  to  Federal 
Street  Bridge  will  cost  $60,000,  and  this  sum  could  be  expended  to  ad- 
vantage during  the  fiscal  ye^r  ending  June  30, 1892*,  if  the  railroad  draw 
shall  have  been  properly  reconstructed. 

3.— HINGHAM   HABBOR. 

See  separate  report 

4.— NANTASKBT  BEACH  CHANNEL. 

This  is  a  small  channel  along  the  east  side  of  Hingham  or  Hull  Basin. 
It  leads  to  a  wharf  on  the  west  side  of  the  heel  of  Nautasket  Beaoh, 
about  12  miles  from  Boston. 

Before  improvement  it  was  approximately  100  feet  wide  and  had  a 
depth  of  at  least  11  feet,  except  at  the  eastern  end,  1,500  feet  from  the 
wharf,  where  the  width  was  reduced  to  40  to  50  feet  and  the  depth  to 
less  than  8  feet.  It  was  circuitous  and  obstructed  by  bowlders  at  the 
mouth  of  Weir  River  and  by  ti  ledge  near  the  wharf. 

The  project  adopted  in  1880  was  to  widen  and  deepen  the  channel 
from  the  mouth  of  Weir  hiver  to  the  steam-boat  wharf,  so  that  it  would 
be  100  feet  wide  and  9^  feet  deep  at  mean  low  water ;  to  remove  a  few 
bowlders  at  the  mouth  of  Weir  Kiver,  and  to  remove  the  ledge  near  the 
wharf.  < 

The  total  appropriations  and  allotments  for  this  work  to  June  30, 
1889,  were  $11,750,  all  of  which  had  been  expended.  The  condition  of 
the  improvement  June  30, 1889  was  as  follows :  The  projected  channel 
had  been  completed  by  the  removal  of  41,922  cubic  yards  of  material 
dredged  and  54  cubic  yards  of  ledge  blasted  during  the  years  1881-83. 

On  September  30,1889,  $300  was  allotted  from  the  appropriation  for 
Boston  Harbor,  for  a  survey  of  this  channel.  The  survey  showed  that 
the  channel  where  improved  during  the  year  1881-'83  had  deteriorated 
but  slightly.  * 

The  steam -boat  company  using  the  channel  \iave,  Xvo^^x^'e^  1q\3l\A  *^ 
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too  narrow  for  their  service,  especially  at  the  turn  opposite  ^^  The  Dol- 
phin." 

The  survey  showed  that  this  turn  could  be  materially  improved  by 
the  removal  of  9,000  cubic  yards  of  material,  at  an  estimated  cost  of 
(3,000.  This  amount  was  allotted  from  the  general  appropriation  for 
I3oston  Harbor,  on  March  4, 1890. 

on  March  20, 1890^  proposals  were  invited  for  the  work  by  pnblic  ad- 
vertisement and  on  April  21, 1890,  the  bids  received  were  opened. 

An  abstract  of  them  will  be  found  in  the  annexed  table.  The  lowest 
bid  was  accepted  by  the  Ghief  of  Engineers  and  on  April  29,  1890,  a 
contract  was  entered  into  with  the  Bay  State  Dredging  Company. 

Operations  were  commenced  on  May  19, 1890,  and  the  work  was  sat- 
isfactorily completed  June  6, 1890,  by  the  removal  of  9,025  cubic  yards. 

This  partof  the  chatinel  is  now  at  least  250  feet  wide,  9^  feet  deep  at 
mean  low  water. 

The  total  expenditures  to  June  30, 1890,  have  been  $14,067.80: 

Tonnage  of  the  channel  in — 

Tons. 

1874 390,226 

1889  654.920 

5.*GHANKEL  BETWEEN  NIX'S  MATE    AND  LONG  ISLAND. 

l^his  is  a  channel  through  the  bar  which  extends  from  the  north  head 
of  Long  Island  -to  l^\x^s  Mate  Shoal.  Previous  to  the  improvement 
there  was  4^  feet  depth  of  water  on  the  bar  at  mean  low  tide. 

The  project  for  the  improvement  was  adopted  in  1883.  It  was  to 
dredge  a  channel  200  feet  wide,  12  feet  deep  at  mean  low  water,  and 
about  550  feet  long.  In  1887  it  was  recommended  that  the  axis  of  the 
cut  be  shifted  30  degrees  to  the  westward  and  that  it  be  widened  to  300 
feet,  15  feet  deep  at  mean  low  water.  The  original  project  was  esti- 
mated to  cost  $9,000.  The  project  of  1837  was  estimated  to  cost  $25,000. 
No  specific  appropriation  has  been  made  for  this  work. 

The  expenditures  on  it  to  June  30, 1888,  Jrom  the  appropriation  for 
the  improvement  of  Boston  Harbor,  were,  for  dredging,  $9,551.76.  No 
operations  were  in  progress  during  the  fiscal  year,  and  the  condition  of 
the  improvement  on  June  30,  1890,  was  as  follows : 

The  original  project  had  been  completed  by  the  removal  of  19,899} 
cubic  yards  of  material  during  the  year  1884. 

The  latest  survey  shows  that  the  channel  has  retained  its  full  width, 
and  deepened  throughout  one  foot  approximately.  The  channel  has 
been  of  the  greatest  service  to  the  vessels  and  boats  which  ply  tothe 
wharves  of  the  lower  harbor,  and  has  conferred  a  great  benefit  upon 
commerce  by  diminishing  the  number  of  passages  of  medium  craft 
through  the  ^'  Narrows,"  where  the  channel  is  narrow  and  overburdened 
and  the  currents  transverse  and  irregular.  These  advantages  will  be 
largely  increased  so  soon  as  the  modified  project  of  1887  shall  have  been 
completed. 

The  estimated  cost  of  this  modified  project  is  $25,000,  all  of  which 
could  be  exj>ended  to  advantage  during  the  fiscal  year  ending  June  30, 
1892. 

6.— BROAD  SOUND. 

An  obstruction  called  Barrel  Rock,  lying  on  the  north  side  of  the 
Broad  Sound  Channel,  was  removed  in  1869.    It  contained  116  cubic 
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7. — HARBOR-LINES. 

Examinations  and  surveys  have  been  made  for  the  Harbor-LineBoard, 
and  the  preparation  of  plans  for  the  Board's  use  has  been  continued 
during  the  year. 

Eecapitulation  of  amounU  which  could  he  expended  to  advantage  during  the  fiscal  year  end- 
ing June  20, 1Q&2. 

Extension  of  Point  Allerton  sea-wall $15,000 

Repair  of  Great  Brewster  Island  sea-wall *. 10,000 

Soa-wall  for  Georges  Island «..• 35,000 

Extension  of  Gallops  Island  sea-wall 12,000 

Extension  of  Lon^  Island  sea-wall 3, 000 

Sea-walls  for  Governor's  Island 80,000 

Widening  main  ship-chanoel  at  "  Upper  Middle  " 200, 000 

Completion  of  Fort  Point  Channel 60,000 

Completion  of  channel  between  Nix's  Matn  and  Long  Island 25, 000 

Dredging  at  west  end  of  Biewster  Spit 15,000 

Total 455,000 

The  several  works  completed  and  projected  for  the  improvement  of  this  harbor  are 
located  In  the  collection  district  of  Boston  and  Charlestown,  Mass.  Boston  is  the 
port  of  entry. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Jnne  30, 1890,  have  I^cq  furnished  by  the  collector  of  customs  at  Boston, 
Mass. 


Money  statement, 

Jnlyl,  1889,  amonnt  available $42,501.02 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1889 $14,753.18 

Jnlyl,  1890,  outstanding  liabilities 2,280.32 

17,033.50 


Julyl,  1890,  balance  available 25.467.52 

Amonnt  appropriated  by  act  of  September  19,  1890 145,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 170, 407. 52 


'  Amount  (estimated)  required  for  completion  of  existing  project 395, 000. 00 

I  Amount  that  can  be  profitably  <*xpended  in  fiscal  year  ending  J  une30, 1892  395,000.00 
{  Submitted  in  comoliauce  with  requirements  of  sections  2  of  river  and 
,     harbor  acts  of  18iG6  and  1867. 


Abstract  of  proposals  for  the  removal  of  ledges  from  the  harbor  at  Boston,  Mass.,  opened 
December  7,  1890,  by  Lieut  •CoL  S.  M.  Mansfield,  Corps  of  Engineers,   U.  S.  Armg, 


No. 

Kame  of  bidder. 

Price  bid 

for  removal 

of  ledge  per 

cubic  yard 

meaeuredin 

situ. 

Total 

amount  for 

removing 

111  cubic 

yards. 

Bemarks. 

1 

<)«nrffA  W^  ToWTimfMi  -'T.« 

$20.00 

13,210.00 

Only  bid  received. 

Contract  awarded  to  Qeo.  W.  Townsond,  with  the  approval  of  the  Chief  of  Engi- 
neers. 
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Abstract  of  prnpowln  fnr  dredging  in  the  channel  leading  to  Kantatket  Beach j  Bottan  Hdr^ 
boTf  MoMochusetts,,  opened  April  21,  t8M,  bg  LiiBui,  Col,  S,  Jf.  Mansfield,  Corpe  of 
Engineers,  U,  8,  Army, 


Jfo. 

Name*  of  bidders. 

Price  bid 
for  dredg- 
ing per 
cable  yard 
measured 

in  scows. 

Price  bid 
for  removal 
of  bowlders 
per  cubic 
yard  weigh- 
ing  more 
than  3  tons 
each. 

Total 

amonnt  for 

dredging 

9,000  cabio 

yards. 

Remarta. 

1 

2 

Bay  State  Predging  Company,  A.  B. 

Martin,  proprietor. 
Eastern  Drediciug  Company,  by  A.  R. 

Wright,  preiiideuL 

$0.20 
.23 

$8.00 
10.00 

$1,800.00 
2, 070. 70 

Lowest  bid. 
InformaL 

Contract  awarded  to  the  Bay  State  Dredging  Company  with  the  approval  of  the 
Chief  of  Engineers. 


COMMERCIAL  STATISTICS. 


Amount  of  revenue  collected,  119,407,938.57. 


Shipping. 

*. 

Foreign. 

Domeatio. 

Number. 

• 

Tonnage. 

Namber. 

Tonnage. 

RntmnceB ........_.........._  .............................. 

2.251 
2,267 

1,404,867 
1,208,505 

Clearances ........•......................>................... 

- 

Importations : 

Merchandise • $62,876,666 

Coin  and  bullion 40,314 

Bxportations  (domeatio): 

Merchandise 70,964,056 

Exportiitions  (foreign): 

Merchandise 836,088 

<  '^ 

Tonnage  for  year  ending  June  30,  1867  (Chief  of  Engineers'  Report,  1867,  pages  466 
and  476),  2,980  vessels,  731,9:30  tons. 

Tonnage  for  year  ending  June  30,  1890,  as  hy  oollectdr's  statement,  2,351  vessels, 
1,404,867  tons. 

One  new  line  of  steamers  between  Boston  and  Liverpool,  England,  has  been  opened 
during  the  year,  and  in  addition  to  the  steamers  which  have  been  added  to  the' lines 
running  between  this  port  and  New  York,  Philadelphia,  and  Portland,  a  steamer  baa 
been  placed  on  the  route  between  Boston  and  Portauiouth,  N.  H. 


B  zz. 


IMPROVEMENT  OF  HARBOR  AT  HINGHAM,  MASSACHUSETTS. 

HinghaiD  Harbor  is  situated  in  the  southern  part  of  Hingham  or  Hull 
Basin,  whicb  comprises  all  that  part  of  Boston  Lower  Harbor  south  of 
Nantasket  Roads. 

A  chart  of  the  harbor  was  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  the  year  1888,  Part  I,  page  456. 

The  harbor  covers  an  area  of  1  square  mile,  and  has  extensive  mud 
flats,  bare  at  low  tide. 

The  mean  rise  or  fall  of  the  tide  is  9.4  feet. 

The  channel  leading  to  Hingham  south  of  li^g^eii  and  Sailor's  islands 
was^  before  improvement,  very  narrow  and  crooked  and  obstructed  by 
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snnken  rocks  nnd  sboals.  Its  least  width  was  30  feet  and  least  depth 
4  feet  at  ineao  low  water. 

The  object  of  its  improvement  is  to  widen  and  deepen  the  natural 
channel  from  deep  water  near  the  he^  of  the  harbor  to  the  steam-boat 
wharf,  a  distance  of  2,500  feet. 

The  original  project  for  improvement  was  snbmitted  December  23, 
1874. 

It  provided  for  an  Improved  channel  on  the  east  side  of  Sailor's  Isl- 
and, past  the  west  side  of  Beacon  to  the  Hiugham  Wharf,  100  feet  wide 
and  8  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $11,000. 

This  project  was  modified  January  20, 1885,  when  it  was  proposed  to 
deepen  the  improved  channel  to  10  feet  at  mean  low  water,  and  to 
remove  a  mid-channel  ledge  lying  between  Chandler's  and  Bagged 
islands,  measuring  128  cubic  yards,  at  a  total  cost  of  $18,700. 

The  total  amount  appropriated  for  this  harbor  to  date  is  $21,000. 

The  total  expenditures  to  June  30,  1881),  were  $16,142.68. 

The  condition  of  the  improvement  on  June  30, 1889,  was  as  follows: 
The  original  project  had  been  completed;  and  the  modified  project  of 
1885  had  been  partly  completed  by  dredging  and  blasting  a  channel  10 
feet  deep  at  mean  low  water,  and  50  feet  wide,  through  the  ledge,  which 
extends  for  280  feet  in  length  in  the  improved  channel,  about  1,600  feet 
northeast  of  the  steam-boat  wharf. 

At  the  beginning  of  the  fiscal  year  operations  were  in  progress  under 
a  contract  with  Mr.  G.  W.  Townsend  to  remove  200  cubic  yards  (more 
or  less)  of  the  ledge  obstructing  the  improved  channel,  at  $25  per  cubic 
yard. 

Operations  had  been  commenced  under  this  contract  in  May,  1889, 
and  it  was  satisfactorily  completed  August,  1889,  by  the  removal  of  173 
yards,  of  which  93  yards  were  removed  during  the  year  ending  June 
30,  1890. 

The  channel  through  the  ledge  is  now  100  fe^t  wide  aud  10  feet  deep 
at  mean  low  water. 

No  other  operations  were  in  progress  during  the  year. 

To  complete  the  improvement  will  require  an  appropriation  of  $8,000, 
all  of  which  could  be  expended  to  advantage  during  the  fiscal  year  end- 
ing June  30, 1892. 

The  benefit  to  be  expected  by  the  completion  of  this  improvement  is 
a  more  convenient  and  safe  navigation  of  the  channel  leading  to  the 
town  wharves. 

Hinghani  Harbor  is  in  the  collection  district  of  Boston,  Mass. 
The  nearest  light-honse  is  the  Narrows  Light  on  the  main  ship-channel  in  Boston 
Harbor,  distant  about  5  miles. 

Commercial  statistics  included  in  Boston  Harbor. 

Money  statement 

Jnly  1, 1889,  amount  available |702.32 

July  1, 1890,  amount  expended  dnrtng  fiscal  year,  ezclnsive  of  liabilities 
oatstanding  July  1, 18»9 697.31 


Jnly  1, 1890,  balance  available 5.01 

Amonnt  appropriated  by  act  of  September  19,  1890 5,000.00 


Amount  available  for  fiscal  year  year  endiug  June  30,  1891 5, 005.  01 


'Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892      3, 000.  00 
Submitted  in  compliance  with  requiremonUi  of  sections  2  of  river  and 
harbor  acU  of  186C  and  1867. 
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COHMKRCIAL  STATISTICS. 

Tonnage  of  th^  harbor  in — 

1874 tons-  273,090 

1889 do  ,.  569,070 

No  new  lines  of  transportation  have  been  established. 


B  Z2. 

IMPROVEMENT  OP  HARBOR  AT  SCITUATE,  MASSACHUSETTS. 

Scituate  Harbor  is  on  the  west  shore  of  Massachusetts  Bay,  14  miles 
from  either  Boston  or  Plymouth  light-house,  and  just  southwest  of  the 
direct  sailing  course  of  all  ocean-going  vessels  entering  .Boston  Harbor. 

Before  improvement  the  harbor  had  a  low- water  area  of  57  acres  ap* 
proximately,  more  than  6  acres  of  which  had  a  depth  of  at  least  3  feet 
at  mean  low  water.  It  was  entirely  open  to  the  action  of  east  winds, 
and  the  entrance  was  obstructed  by  many  sunken  bowlders.  The  depth 
on  the  bar  was  about  2^  feet  at  mean  low  water.  The  mean  rise  or  fall 
of  the  tide  is  9.8  feet. 

A  plan  of  the  harbor,  showing  the  proposed  improvement,  was  pub- 
lished in  the  Annual  Report  of  the  Chief  of  Engineers  for  1881,  part  1, 
page  5122. 

The  object  of  the  improvement  is  to  create  a  harbor  of  refuge  for 
vessels  bound  to  Boston  that  are  too  far  south  of  their  course  to  clear 
the  dangerous  ledges  near  Minot's  light-house. 

The  project  for  the  improvement  adopted  in  1881  is  to  build  two  rub- 
ble-stone breakwaters  converging  towards  each  other  from  opposite 
banks,  and  to  dredge  an  anchorage  basin  with  channels  connecting  with 
the  sea  and  the  town  wharves. 

The  north  breakwater  from  Cedar  Point  is  to  be  800  feet  long,  and 
the  south  breakwater,  from  the  point  of  the  "  First  Cliff,"  is  to  be  730 
feet.  Both  breakwaters  are  to  be  20  feet  wide  on  top  and  4  feet  above 
mean  high  water  except  at  their  outer  ends  which  are  to  be  built  6  feet 
higher  to  serve  as  sites  for  entrance  beacons. 

The  anchorage  basin  to  be  30  acres  in  area,  approximately.  The  en- 
trance channel  to  be  2,700  feet  in  length  and  300  feet  average  width. 
The  estimated  amount  of  dredging  (including  the  entrance  channel) 
was  500,000  cubic  yards,  to  give  a  depth  of  15  feet  in  the  entrance  chan- 
nel ;  12  to  15  feet  between  the  breakwaters ;  12  feet  immediately  in  rear 
of  the  south  breakwater,  and  10  feet  for  the  anchorage  basin,  at  mean 
low  water.  The  estimated  cost  of  the  breakwaters  was  $100,000,  and  of 
the  dredging  $190,000,  a  total  of  $290,000. 

The  total  amount  appropriated  for  this  work  to  date  is  $52,500.  The 
amount  expended  to  June  30,  1889  was  $47,546.08.  The  condition  of 
the  improvement  June  30, 1889  was  as  follows : 

The  north  breakwater  was  720.feet  long,  of  full  width  and  height ;  the 
entrance  channel  was  100  feet  wide,  1,600  feet  long,  and  5  feet  deep  at 
mean  low  water.  The  anchorage  basin  was  400  by  350  feet  in  area,  7 
feet  deep  at  mean  low  water.  Nothing  had  been  done  on  the  south 
breakwater. 

A  ])ortion  of  the  beach  between  Cedar  Point  and  the  mainland  was 
protected  by  a  brush  and  stone  bulkhead  450  feet  long,  in  front  of  which 
was  a  stone  apron  10  feet  wide,  385  feet  long.  All  known  bowlders  ob- 
structiug  the  en4;rance  of  the  harbor  were  removed. 
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A  contract  was  in  force  with  Messrs.  Boyi^ton  Bros,  to  dredge  9,000 
cabic  yards,  more  or  less,  scow  measurement,  from  the  channel  leading 
from  the  basin  to  the  town  wharves. 

Operations  ander  this  contract  were  commenced  in  Augast,  1889,  and 
completed  in  September,  1889 ;  8,386  cubic  yards  of  material  were  re- 
mo  red,  and  a  channel  was  excavated  from  the  basin  to  the  town  wharves 
2,100  feet  long,  25  feet  wide,  and  1  foot  deep  at  mean  low  water. 

Before  mprovement,  in  the  upper  half  of  this  channel  no  low-water 
channel  existed,  and  the  flats  averaged  2  feet  above  mean  low  water. 
Three  feet  increased  draught  can  now  be  carried  to-  the  town  wharves. 

No  other  operations  have  been  in  progress  during  the  fiscal  year,  and 
the  condition  of  the  beach  protection,  the  entrance  channel,  the  basin, 
and  the  north  breakwater  is  essentially  the  same. as  at  the  date  of  the 
last  report. 

The  amount  required  to  complete  the  improvement  is  $237,500. .  Of 
this  amount  $50,000  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1892,  as  follows : 

Baild  soath  breakwater,  400  feet  long,  10,000  tons  nibble,  at  |2.15 |21, 500 

Enlarge  anchorage  basin  to  4  acres,  10  feet  deep,  and  the  channel  to  the  town 
wharves  to  150  feet  wide,  with  the  projected  depth ;  70,000  cubic  yards  of 

dredging,  at  33  cents 23.100 

Contingencies 5,400 

Total 50,000 

Scitoate  is  in  the  collection  district  of  Plyuioath,  Mass.    The  nearest  piort  of  entry 
is  Plymonth,  Mass. 
The  nearest  light-hoase  is  Minors  Light,  abont  5  miles  distant. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
collector  of  customs  at  Plymouth,  Mass. 

Money  statement, 

Jnly  1, 1889,  amonnt  available $903.92 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 74. 12 

July  1, 1890,  balance  available 829.80 

Amount  appropriated  by  act  of  September  19,  18iK) 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10, 829. 80 

{Amonnt  (estimated)  required  for  completion  of  existing  project 227. 500. 00 
Amonntthatoan  be  profitably  expended  infiscal  year  ending  Jnne  30, 1892    50, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIilL  BTATISTICS. 

Amount  of  revenue  collected,  none. 


Shipping.  Doraeatic 


Tons. 

EntrancM 18        2,800 

ClewADoea 18        2,800 

Imported :  Tons. 

Coal   1,800 

Laiuber 1,600 

Schooners  from  7  to  10  feet  draught  froqnent  the  port. 

Mo  increase  in  the  touuagu  uf  ihe  haibur  is  apparent  since  the  \i£L)^to\^Tti«tX>9«^jk 
comuusDoed,  and  no  new  Unus  q£  winter  transpoitation  hcbYQ  \)«w  «8iwA^3^^ 
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B  13. 
IMPROVEMENT  OF  HARBOR  AT  PLYMOUTH,  MASSACHUSETTS. 

PlymoDth  Harbor  is  situated  30  miles  south  of  Boston.  Its  outer 
anchorage,  the  ^^  Cow  Yard,''  is  coiumou  to  Plymouth,  Kingstoo,  and 
Buxbury,  aud  is  the  only  refuge  for  sea-going  vessels  from  northeast- 
erly gales  when  caught  between  Boston  aud  Provincetown,  a  distance 
of  about  75  miles,  following  the  coast-line.  The  entrance  to  this  outer 
anchorage  is  direct,  uuobstrncted,  and  of  ample  width,  and  sufficiently 
deep  for  the  wants  of  commerce.  The  anchorage  is  capacious  and  has 
good  ^'holding  ground,"  but  the  extensive  tidal  basins  inside  of  it  give 
rise  to  strong  variable  currents  across  it. 

The  inner  or  harbor  proper  is  formed  by  Long  Beach,  a  nsirrow,  low 
sand-spit  3  miles  long,  which  runs  generally  parallel  to  the  mainland 
and  about  a  mile  from  it. 

The  harbor  contains  2,000  acres,  almost  all  of  which  is  dry  at  low 
tide.  A  few  narrow,  crooked,  shallow  channels  traverse  these  flats. 
These  channels  join  about  the  center  of  the  harbor,  opposite  the  town 
wharves,  aud  form  the  main  ship-channel,  150  feet  wide,  approximately, 
and  10  feet  deep  at  mean  low  water,  which  runs  directly  behind  the 
northern  half  of  Long  Beach  to  the  outer  anchorage. 

The  maintenance  of  this  inner  harbor  and  channel  depends  on  the 
preservation  of  Long  Beach. 

Before  improvement  about  6  inches  depth  of  water  could  be  carried 
to  the  town  wharves  at  low  tide. 

A  chart  of  the  harbor  was  published  in  the  Annual  Eeport  of  the 
Ghief  of  Engineers  for  the  year  1888,  Part  1  page  460. 

Previous  to  1875  Ibhe  project  was  a  general  one  aud  had  for  its  object 
the  preservation  only  of  Long  Beach.  From  the  nature  of  the  work  it 
can  at  no  time  be  considered  completed,  and  small  annual  appropria- 
tions are  necessary  to  repair  any  damage  done  by  storms.  The  various 
devices  employed  for  this  purpose  are  described  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1877,  all  of  which  have  been  remarkably 
successful. 

The  project  for  the  improvement  of  the  harbor  was  first  adopted  in 
1875.  It  provided  for  dredging  a  channel  from  the  town  wharves  to  the 
raaiu  ship  channel  2,286  feet  long,  100  feet  wide,  andO  feet  deep  at  mean 
low  water.  This  project  was  modified  in  1877  so  as  to  include  the  dredg- 
ing of  a  basin  866  feet  long,  150  feet  wide,  and  8  feet  deep,  directly  in 
front  of  the  town  wharves. 

In  1884  and  1885  it  was  proposed  to  deepen  the  improved  channel  and 
basin  to  9  feet  at  mean  low  water,  and  to  make  the  channel  150  feet  wide. 

The  modified  project  of  1884  required  the  excavation  of  81,000  cubic 
yards  (scow  measurement),  and  was  originally  estimated  to  cost  $27,000. 
This  estimate  was  revised  in  1885,  in  accordance  with  the  low  prices  then 
current  for  dredging,  and  the  cost  was  then  estimated  to  be  $22,500.  ^ 

From  1866  to  date  the  amount  appropriated  for  this  improvement  was 
$120,800,  of  which  there  had  been  expended  to  June  30, 1889— 

For  beach  protection |73,031.73 

For  dredging,  etc 42,271.02 

Total 115,302.75 

The  condition  of  the  improvement  on  June  t^O,  1889,  was  as  follows :  ^ 

The  improved  channel  was  115  feet  in  width,  9  feet  in  depth  at  mean 

JofT  water}  the  hmn  was  800  feet  iu  length,  9  feet  iu  dex)th  for  90  feet 
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of  its  width  nearest  the  town  wharves,  and  the  remainder  averaged  5 
feet  in  depth  ;  86me  repairs  and  extensions  to  the  existing  bulkheads 
on  Long  Beach  were  required. 

At  the  beginning  of  the  year  a  contract  was  in  force  with  Mr.  Angos- 
tus  B.  Wright  to  dredge  13,000  cubic  yards,  more  or  less,  from  the  basin 
at  29J  cents  per  yard,  scow  measnrement.  Operations  uuder  this  con- 
tract were  commenced  in  October,  1889,  and  completed  in  November, 
1889 ;  13,000  cubic  yards  were  dredged  from  the  basin,  leaving  it  800 
feet  long,  with  an  average  width  of  150  feet,  9  feet  deep  at  mean  low 
water. 

To  complete  the  project  will  require,  at  present  rates  for  dredging,  an 
appropriation  of  $14,500. 

A  small  sum  should  always  be  available  for  the  harbor,  to  immedi- 
ately repair  any  damage  made  by  storms  to  Long  Beach.  These  neces- 
sary repairs  have  in  the  last  twenty  years  averaged  $1,500. 

During  the  fiscal  year  ending  June  30, 1892,  an  appropriation  of 
$17,500  could  be  expended  to  advantage  for  dredging,  for  necessary 
repairs  and  extensions  of  the  present  bulkheads  on  Loug  Beach,  and 
ior  the  repair  of  probable  storm  damages. 

The  prospective  benefits  to  commerce  are  increased  facilities  and 
safety  in  navigating  the  improved  channel. 

Ply  month  Harbor  is  located  in  the  collection  district  of  Plymouth,  Mass.,  of  which 
PI.T month  is  the  port  of  entry. 

The  nearest  light-houses  are  the  Plymouth  (Gurnet)  lights,  about  5  miles  from  Ply- 
mouth, andDuzbury  Pier  Light,  about  2  miles  distant. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
Juue  3(K  1890,  have  been  furnished  by  the  collector  of  customs  at  Ply- 
mouth, Mass. 

Money  statement, 

July  1,  I8b9,  amount  available $1,613.50 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18d9 285.82 

July  I,  1890,  balance  available 1,327.68 

Amount  Appropriated  by  act  of  September  19,  1690 8,000.06 

Amount  available  for  fiscal  year  ending  Juue  30, 11^91 9,327.68 

{Amount  (estimated)  required  for  completion  of  existing  project 9, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  uue  30, 1892 .     9, 500. 00 
Submitted  in  compliance  with  requiremeuts  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Amount  of  revenue  collected,  $108,174.31. 


Shipping. 


Bntraoces. . 
Cleanuoes 


Foreign. 


No. 

2 

10 


Tont. 
1,864 
1,448 


Domeatio. 


No. 
124 
120 


Tom. 
18,104 
17,148 


Imported:  Tom. 

Coal 23,500 

Iron 1,325 


Imported:  Tont, 

Lamber 0,800 

Misoellaneoos 975 


Vessel^  of  all  kinds  from  8  to  14  feet  draught  frequent  the  harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  appiyent  since  the  \TumoN^ft\x\»ii\i  ^^j^ 

ooiiuueuc«d,  aud  uo  new  lines  of  wftter  trAoaportatioa  have  beeu.  ^^wAisiL*^ 
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B  14. 

IMPROVEMENT  OF  HARBOR  AT  WELLFLEET,.  MASSACHUSETTS. 

Wellfleet  Harbor  is  situated  on  Gape  God  Bay,  12  miles  southeast  of 
Provincetown  Harbor. 

A  chart  of  the  harbor  was  published  in  the  Aunual  Report  of  the 
Chief  of  Engineers  for  the  year  1888,  Part  I,  page  478. 

The  harbor  consists  of  an  outer  anchorage  south  of  Smalley's  Bar, 
and  an  inner  harbor  north  of  the  same  bar. 

The  outer  anchorage  is  sufficiently  capacious,  free  from  obstructions, 
and  protected  to  meet  the  present  demands  of  commerce,  but  the  inner 
harbor,  although  capacious  and  perfectly  protected,  has  no  low-water 
navigable  connection  with  the  town  wharves. 

It  is  4,200  feet  from  the  6-foot  contour  to  the  wharves,  and  not  to  ex- 
ceed 6  inches  draught  can  be  carried  to  them  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  harbor  was  submit- 
ted November  3, 1871.  It  was  based  on  the  survey  provided  for  in  the 
river  and  harbor  act  of  January  31>  1871. 

It  proposed  to  dredge  two  channels,  each  150  feet  wide  and  4  feet  deep 
at  mean  low  water ;  cue  2,060  feet  long,  to  reach  ^<  Gentral "  and  ^'  Gom- 
mercial"  wharves,  and  one  1,400  feet  long,  to  reach  "  Mercantile"  Wharf. 
It  was  also  proposed  to  remove  204  cubic  yards  of  sunken  rocks.  The 
cost  of  this  project  was  estimated  to  be  $30,000. 

On  November  28, 1887,  a  revised  project  was  submitted.  It  was  based 
on  the  survey  provided  for  in  the  river  and  harbor  act  of  August  5, 1886. 
It  proposed  to  dredge  a  channel  from  the  ^'Deep  Hole''  to  the  town 
wharves,  6  feet  deep  at  mean  low  water,  100  feet  wide,  and  4,200  feet 
long,  at  an  estimated  cost  of  $24,000. 

The  total  appropriations  for  this  harbor  to  date  have  been  $12,000. 

By  the  river  and  harbor  not  of  Jane,  1872 |5,000 

By  the  river  and  harbor  act  of  August  11,  1888. 7,0p0 

Total 12,000 

The  total  amount  expended  to  June  30, 1889,  was  $5,043.54,  and  the 
condition  of  the  improvement  on  that  date  was  as  follows:  ^^Mayo," 
"Bay,'^  "Lobster,^'  and  "Lumpfish'^  rocks  bad  been  removed,  and  but 
6  inches  draught  could  Ih3  carried  to  the  town  wharves.  A  contract  was 
in  force  with  Mr.  A.  B.  Wright  to  dredge  18,000  cubic  yards  at' 34^  cents 
per  yard,  scow  measurement. 

Operations  under  this  contract  were  commenced  in  August,  1889,  and 
completed  in  October,  1889.  Sixteen  thousand  nine  hundred  and  eighty- 
four  cubic  yards  of  sand  and  mud  were  removed,  and  the  channel  now 
connecting  the  town  wharves  with  the  inner  anchorage,  the  ^^  Deep 
Hole"  is  4,200  feet  long,  4  feet  deep  at  mean  low  water, and ^ feet  wide. 

Opposite  the  town  wharves  the  channel  was  enlarged  to  75  feet  wide 
to  facilitate  the  docking  of  vessels. 

No  other  operations  were  in  progress. 

To  complete  the  improvement  will  require  at  present  prices  for  dredg- 
ing an  appropriation  of  $26,000,  all  of  which  could  be  expended  to  ad- 
vantage during  the  fiscal  year  ending  June  30, 1892. 

The  prospective  benefits  to  commerce  are  increased  facilities  in  navi- 
gating the  inner  harbor. 

The  accompanying  commercial  statistics  for  the  fiscal  year  ending 
June  30,  1890,  have  been  furnished  by  the  collector  of  customs  at  Baru- 
atuble,  Mass.    The  nearest  light-bouse  is  Mayoi^s  Beach  Light, 
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Money  statement 

Jnly  1, 1889,  amount  available 1746.46 

Jaly  1,  ISK),  amoant  expended  daring  fiscal  year,  excln^iye  of  liabilities 

outstanding  July  1,  1889 : 86.25 

Jnly  I,  1890,  balance  available 660.31 

Amount  appropriated  by  act  of  September  19,  1890. £• i. 4,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 4, 660. 21 

'Amount  (estimated )  reciuired  for  completion  of  existing  project . . .' 22, 000. 00 

J  Amount  tiiat  can  be  profitably  expended  in  fiscal  yearending  June30, 1892  22, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

.    harbor  acts  of  1866  and  1867. 


COMMBRCIAI,  STATISTICS. 

The  amount  of  revenue  collected,  |253.35. 


Shipping. 

Foreign. 

Demeetio. 

£lltl«UlC6B 

No. 

Tont. 

No. 
9 

Totu. 

604 

OlfAmnoM r 

1 

74 

Imported: 
Gold.... 
Lumber. 


Tont. 

1,250 

300 


Imported :  Ton$. 

Merohandiae 666 

HisoellADeoae 300 


Schooners  from  6  to  12  feet  draught  frequent  the  harbor. 

No  increase  in  the  tonnage  of  the  harbor  is  apparent  since  the  improvement  com< 
menced,  and  no  new  lines  of  water  transportation  have  been  established. 


B  X5. 
IMPROVEMENT  6F  HARBOR  AT  PROVINCETOWN,  MASSACHUSETTS. 

Provincetown  Harbor  is  situated  at  the  extremity  of  Cape  God, 
aboQt  40  miles  southeast  from  Boston  Light. 

It  is  one  of  the  most  valuable  harbors  of  refuge  on  the  Atlantic 
coast.  The  entire  commerce  of  New  England,  and  a  very  large  local  fish- 
ing interest,  are  directly  benefited  by  its  maintenance,  which  depends 
entirely  on  the  preservation  of  the  sandy  beaches  which  inclose  it. 

Since  1826  the  project  has  been  a  general  one,  and  provides  for  the 
preservation  of  the  harbor  by  building  dikes,  bulkheads,  and  sand- 
catches,  and  extensive  planting  of  beach  grass,  to  repair  or  prevent 
storm  damages  to  the  beaches.  From  the  nature  of  the  wotk  it  can  at 
no  time  be  considered  completed. 

A  full  history  of  the  improvements  will  be  found  in  the  Annual  Re- 
liorts  of  the  Chief  of  Engineers  for  the  years  1876,  1879,  and  1886.  A 
special  dike  across  House  Point  Island  Flats,  to  be  built  contingently^ 
was  recommended  in  the  Annual  Beport  for  1886.  A  plan  of  the  harbor 
was  published  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1886. 

Thi'i  total  appropriations  or  allotments  for  this  work  up  to  date  have 
been  $146,478.44.  The  amount  expended  to  June  30,  1889,  was 
$141,043.27. 
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The  condition  of  the  improvement  on  June  30, 1889,  was  as  follows 

LONG  POINT. 

This  long,  narrow,  low  point  forms  the  southeastern  limit  of  the  har- 
bor. It  had  been  protected  on  the  east,  or  outside,  by  bulkheads, 
groins,  and  aprons,  built  of  rubble-stone. 

These  bulkheads  at  the  commencement  of  the  year  were  being 
'* leveled  up''  by  the  deposit  of  stone  and  *' backed''  with  brush  and 
stone  to  prevent  the  sea  '^  making  through"  them,  to  the  injury  of  the 
beach  behind. 

The  necessary  material  for  this  work  was  being  delivered  under  a 
contract  with  Mr.  Charles  H.  Edwards,  and  the  work  was  being  done  by 
hired  labor.  The  contract  was  satisfactorily  completed  in  September, 
1889,  by  the  delivery  of  1,188  tons  of  stone  and  150  cords  of  brush ; 
and  the  work  by  hired  labor  was  completed  enrly  in  October,  1889. 

The  northerly  end  of  Long  Point  is  now  fully  protected  from  easterly 
storm  action,  but  the  northwestern  part  of  the  point,  opposite  the  fog- 
signal  station  has  for  some  time  been  abraded  by  storms,  and  to  secure 
the  light-house  tract  it  will  probably  be  necessary  to  extend  the  break- 
water 250  feet  to  the  west  and  south. 

The  northwest  part  of  Long  Point,  between  a  point  2,000  feet  west  of 
Wood  End  Light  and  Abel  Hill  Dike  is  now  the  weakest  portion  of  tins 
vital  part  of  the  harbor.  It  is  narrow  and  low,  and  in  addition  to  dam* 
ages  caused  by  storms  it  is  seriously  injured  by  the  portage  of  fishing- 
boats.  One  breach  80  feet  long  near  Abel  Hill  Dike  caused  by  this 
passage  of  boats,  was  closed  with  a  plank  bulkhead  during  January 
and  February,  1890.  A  plank  bulkhead  to  strengthen  about  one-third 
of  this  narrow  part  of  the  point  was  recommended  and  estimated  for  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1889,  and  should  be 
built,  at  a  cost  of  $6,000,  so  soon  as  funds  are  available. 

Unless  some  change  for  the  better  shall  occur  in  the  conditions  af- 
fecting this  part  of  the  point  to  strengthen  it,  it  will  soon  need  addi- 
tional protection,  or  the  harbor  must  be  guarded  on  some  more  retired 
line. 

ABEL  HILL  DIKE. 

This  dike  was  built  to  prevent  the  rush  of  water  from  Lancey's  Har- 
bor over  House  Point  Island  Flats  into  the  main  harbor. 

The  rapid  wearing  away  of  the  southern  sandspitthat  forms  Lancey's 
Harbor  had  threatened  to  make  a  breach  through  the  beach  south  of 
the  dike.  To  guard  against  this,  brush  and  wo^en  sand-catches  had 
been  built  on  the  outer  beach  opposite  the  west  end  of  the  dike.  They 
were  all  in  good  order. 

HOySE  POINT  ISLAND  FLATS. 

These  flats  remained  essentially  unaltered  from  the  condition  shown 
by  the  last  survey,  and,  as  stated  in  the  Annual  Report  for  1887,  it  still 
appears  unnecessary  to  commence  the  dike  projected  to  be  built  across 
these  flats.  The  most  of  the  grass  planted  during  the  year  1888  had 
rooted  and  was  growing  at  the  date  of  this  report. 
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These  works  were  all  in  good  order.  Daring  the  fiscal  year  ending 
Jane  30,  1890,  the  only  operations  in  progress  were  those  at  Long  Point; 
and  the  several  works  of  preservation  were  in  good  order  at  the  date 
of  this  report,  and  serving  the  purpose  for  which  they  were  bailt. 

The  natare  of  the  works  of  preservation  for  this  harbor  requires  a 
small  sum  to  be  always  available  for  immediate  repairs.  Such  neces* 
sary  repairs  have  averaged  $1,500  per  annum,  and,  with  $6,000  for  the 
strengthening  of  Long  Point,  will  make  the  amount  necessary  to  be  ap- 
propriated for  this  harbor  $7,500. 

The  prospective  benefit  to  commerce  is  the  preservation  of  an  impor- 
tant harbor  of  refuge. 

Proyinoetown  is  a  port  of  entry  in  the  collection  district  of  Barnstable,  Mass. 
The  nearest  light- houses  are  Wood  End  and  Long  Point  Lights. 

The  accompanying  commercial  statistics  have  been  furnished  by  the 
deputy  collector  at  the  port  of  Provincetown,  Mass. 

Money  statement 

Jnly  1, 1889,  amount  available \ $3,99L  47 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  Jnly  1,  1889 576.69 

Jnly  1, 1890,  baUnoe  available 3,414.78 

Amoant  appropriated  by  act  of  September  19,  1890 7,500.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 10, 914. 78 


\ 


Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892 
Submitt-ed  in  compliance  with  requirements  of  sections  2  of  river  and      7,500.00 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  amonnt  of  revenue  collected,  $111.58. 


Shipping.  Foreign. 


Toiw. 

Bntruioea , 27  4,  M2 

ClMranoM 20  1,924 

Lumber  exported feet..    24,844 

lilsceUanoone,  imported tone..      1,0M 

Vessels  of  all  hikos  frequent  this  harbor  for  refuge. 

TQunage  registered  for  year  ending  June  30, 1867  (page  466,  Chief  of  Engineers'  Be- 
port,  1867)  218  vessels,  16,229  tons. 

Tonnage  registered  for  year  ending  June  30,  1890^  as  given  by  collector  of  port,  122 
vessels,  10,767  tons. 

Since  the  improvement  was  started  the  Boston  and  Provincetown  Steam-ship  Com- 
pany have  commenced  operations. 


516         REPORT   OF  THE_  CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

B  i6. 

REMOVAL  OF  SUNKEN  VESSELS  OR  CRAFT  ENDANGERING  OR  OBSTRUCT- 
ING NAVIGATION. 

On  Jaly  6, 1889,  report  was  made  that  a  portion  of  the  wreck  of  the 
Bcbooner  J.  E.  Sanford  had  drifted  into  the  channel  of  !N'ewburyport 
Harbor,  Massachusetts,  and  was  a  dangeroas  obstruction.  On  July  12, 
1889,  the  removal  of  this  wreck  was  authorized  and  $1,000  allotted  for 
the  purpose.  On  July  20, 1889,  public  notice  to  the  owners  was  issued, 
and  proposals  for  the  removal  called  for.  No  bids  were  received  in  re- 
spouse  to  this  call. 

On  September  27, 1889,  a  circular  letter  was  issued  again  asking  for 
proposals  for  the  removal  of  this  wreck.  An  abstract  of  the  bids  re- 
ceived will  be  found  in  the  annexed  table.  The  lowest  bid  was  accepted 
and  Mr.  G.  W.  Townsend  at  once  commenced  operations  and  completed 
the  work  during  November,  1889.  Final  payment  was  not  made  until 
June,  1890',  after  the  season  would  permit  a  careful  examination^f  the 
site  to  be  made  by  sweeping  and  boring. 

On  October  30, 1889,  a  report  was  made  that  the  schooner  Anna  A> 
Holton  had  been  sunk  in  Princetown  Harbor,  Massachusetts,  and  was 
a  dangerous  obstruction  to  navigation.  On  November  6, 1889,  the  re- 
moval of  this  wreck  was  authorized,  and  i|3,000  was  allotted  for  that 
purpose.  On  November  11, 1889,  public  notice  to  the  owners  was  issued, 
and  proposals  invited  for  doing  the  work. 

On  December  12, 1889,  the  bids  received  were  opened.  An  abstract 
of  them  will  be  found  in  the  anilbxed  table. 

The  acceptance  of  the  lowest  bid  was  recommended  and  authorized, 
and  on  December  19,  1889,  a  formal  written  contract  was  entered  into, 
with  the  approval  of  the  Chief  of  Engineers,  with  the  Baker  Wrecking 
Company,  James  Baker,  manager.  Operations  under  this  contract  were 
at  once  commenced  and  the  wreck  was  completely  removed  early  in 
January,  1890.  No  part  of  the  material  raised  was  of  value,  and  it  was 
deposited  in  deep  water  outside  of  the  harbor. 

Money  statement 

Amount  allotted  July  12, 1889,  $1,000 ;  amount  aUotted  November  6,  1889, 
13,000 $4,000.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exoluslve  of 
liabilities  outatanding  July  1,  1889 $2^007.84 

Deposited  to  credit  of  United  States  Treasurer 1,992.16 

4,000.00 


AbBtraot  of  proposals  for  the  remwal  of  a  piece  of  the  wreck  of  schooner  John  E.  Sanford^ 
from  Newburyport  Harbor,  Massaohnsetts,  opened  October  8,  1889,  by  Lieut.  Col,  S.  M. 
Mansfield,  Corps  of  Engineers, 


No. 


*1 
2 
3 

4 


Name  of  bidder. 


George  W .  Townsend 

Baker  Wrecking  Company,  J.  E.  Baker. 

Hiram  W.  Phillips 

L.S.Limt  &Co 


Price  bid 

for  remoral 

of  wreck. 


$5oaoo 

700.00 

850.00 

1,34000 


Price  bid 
for  famish- 
ing plant 
per  day. 


146.00 
75.00 
40.00 
83.00 


'Lowest  bid. 

^  • 

Contract  awarded  to  Mr.  George  W.  Townsend  with  the  approval  of  the  Chief  of 
Engineers. 
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Abstract  of  prapoaaU  for,  removal  of  wreck  in  Provincetown  Harbor,  Massachusettef  opened 
December  12,1889,  by  Lieut,  Col.  S,  M,  Mansfield^  Corps  of  Engineers. 


No. 


*1 
t2 
t3 
t4 


Name  And  residence  of  b^der. 


Baker  Wrecking  Compuiy,  James  Baker,  maDager,  Boston.  Mass 

Gteoriee  W.  Townsend,  Boston,  Mass 

«r.  E.  Thompson,  North  Tmro,  Mass 

John  Q.  Whlteomb,  Angus  McKay,  Thomas  S.  Taylor  Proyinoetown,  Mass. 


Aggregate 

amoont  bid 

for  removal 

of  wi^k. 


$1,838 
2.9M 
1,500 
1,400 


*Infonnal;  lowest  bid.    tInformaL 


Contract  Awarded  to  the  Baker  Wrecking  Company  with  tUe  approyal  of  the 
Chief  of  Engineers. 


B  ly. 


preliminary  examination  op  crane  and  waters  rivers  op  essex 

branch,  massachusetts. 

United  States  Engineer's  Office, 

Boston^  Ma88,y  November  1, 1888. 

General  :  In  compliance  with  instructions  contained  in  yoar  circu- 
lar letter  of  August  28,  1888, 1  have  the  honor  to  submit  this  my  report 
of  the  preliminary  examination  of  Orane  and  Waters  rivers  of  Ejssez 
Branch,  provided  for  in  the  river  and  harbor  act  of  August  11, 1888. 

The  Essex  Branch  is  the  central  of  the  three  rivers  which  unite  to 
form  that  arm  of  the  sea  which  is  locally  known  as  Beverly  Harbor,  Mas- 
sachusetts. About  3  miles  west  of  the  Eastern  Railroad  bridge  at  Bev- 
erly the  Essex  divides  into  three  branches,  called.  Porters,  Waters,  and 
Crane,  respectively,  from  east  to  west.  Upon  or  near  tliese  branches 
are  situated  Porters  Corners,  Dan  versport.  East  Dan  vers,  and  Dan  vers 
Plains,  small  manufacturing  towns,  with  an  aggregate  population  of 
5,000  approximately.  The  main  commerce  of  the  entire  river  system 
centers  at  Dauversport,  where  there  are  many  wharves,  over  which 
coal,  lumber,  grain,  and  heavy  articles  required  in  the  trades  are 
handled. 

It  is  stated  that  2j,000  tons  of  coal,  2,000,000  to  3,000,000  feet  of  lum- 
ber, and  several  thousand  tons  of  general  merchandise,  carried  in  one 
hundred  vessels,  were  received  at  Dauversport  during  the  past  year. 
By  comparison  with  the  tonnage  of  twenty-five  years  ago,  ^hen  there 
was  a  considerable  trade  with  the  West  Indies,  the  commerce  of  to-day 
is  much  rednced,  yet  it  is  estimated  that  the  industries  now  represented 
at  the  above  places  are  valued  at  (4,000,000.  ^ 

The  draws  of  the  bridges  at  Beverly  afford  13*  feet  mean  low  water. 
For  1^  miles  westward  the  channel  is  150  to  200  feet  wide  and  15  feet 
deep  mean  low  water,  but  just  below  the  mouth  of  Crane  River,  the 
first  tributary  from  the  southward,  the  depth  is  reduced  to  8  feet  mean 
low  water,  and  this  depth  is  maintained  with  little  variation  in  a  nar- 
row channel  of  scarcely  50  feet  width  to  Marion's  Wharf,  near  Dauvers- 
port 

Crane  River  is  dry  at  low  water,  and  has  only  two  or  three  wharves. 
Waters  River,  locally  known  as  Middle  River,  has  at  average  low  stage 
about  2  feet  depth  to  the  town  wharves.    No  hydrogttt!^Ai\Q^^T\»5A>iXv^ 
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river  has  ever  been  made ;  but  I  am  informed  by  a  pilot  who  has  knowu 
the  river  intimately  for  twenty-five  years  that  Marion's  Wharf  can  be 
reached  at  all  stages  of  the  tide  by  vessels  drawing  not  exceeding  8 
feet.  The  range  of  tides  is  10  feet  and  over.  It  is  stated  that  no  rocks, 
bowlders,  or  sunken  ledges  exist  anywhere  in  the  channel.  I  have 
made  a  personal  examination  of  the.  river  at  Beverly  and  above  the 
junction  of  the  three  rivers,  and  am  of  the  opinion  that  Waters  Biver 
(Middle  Biver)  from  its  mouth  to  Danversport,  a  distance  of  less  than 
one-half  mile,  is  *' worthy  of  improvement,"  if  the  improvement  can  be 
made  within  reasonable  limits.  I  therefore  recommend  an  allotment  of 
$350  for  making  a  survey  of  Waters  Eiver,  from  Danve^sport  to  the 
junction  of  Essex  Eiver,  for  the  purpose  of  preparing  a  project  for  open- 
ing a  channel  from  Beverly  to  Danversport  100  to  150  feet  wide  and  8 
feet  deep,  mean  low  water. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  OoL  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

Note. — From  information  received  snbseqnent  to  the  date  of  this  re- 
port it  has  been  ascertained  that  the  river  referred  to  above  as  Waters 
Biver  is  in  reality  Crane  Biver,  and  survey  of  the  latter  has  accordingly 
been  authorized. 


survey  op  crane  and  waters  rivers  of  essex  branch,  massa- 

chuseits. 

United  States  Engineer  Oppioe, 

Boston^  Mass.j  December  2,  1889. 

General  :  I  have  the  honor  to  forward  herewith  a  report  of  Mr.  T. 
T.  Hunter  Harwood,  assistant  engineer,  on  the  survey  of  Crane  and 
Waters  rivers,  of  Essex  Branch,  Massachusetts,  made  in  compliance 
with  Department  inHtructions  of  April  1,  1889,  and  August  7, 1889,  to 
comply  with  the  provisions  of  the  river  and  harbor  act  of  August  11, 
1888. 

A  tracing*  of  the  survey  is  also  submitted,  on  which  is  indicated  the 
proposed  projects  for  improvement. 

The  improvement  proposed  for  Waters  Biver  is  to  enlarge  the  pres- 
ent low-water  channel  of  the  river  so  that  it  will  be  100  feet  wide  and 
8  feet  deep  at  mean  low  water,  from  deep  water  of  Essex  Branch  to  the 
wharves  at  the  head  of  navigation,  a  distance  of  2,600  feet,  approxi- 
mately. The  excavation  of  this  channel  will  require  the  removal  of 
40,000  cubic  yards  of  material,  at  an  estimated  cost  as  follows : 

Dredging  40,000  cubic  yards,  at  30  cents |12»000 

Contingencies 2,000 

Total 14,000 

The  improvement  proposed  for  Crane  Biver  is  to  enlarge  the  present 
low-water  channel,  so  that  it  will  be  100  feet  wide  and  8  feet  deep  ^t 
mean  low  water,  from  deep  water  of  Essex  Branch  to  the  wharves  at 
Danversport,  Mass.,  an  approximate  distance  of  2,850  feet ;  and  also 

•^     "    '     "      *       "  I*      -    I       I  ■  ■-    .^  —    ..y       M.-        .    .^M      ■  I  1^1.        Ml     ■     ■■     ^  .    .^  ■  M  . -■■■■■  .  ■        I 

*  On]itte<l ;  printed  in  House  £x.  Doc.  No.  2:3,  Fifty- tirst  Congress,  first  session. 
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to  dredge  a  small  shoal  spot  iu  Essex  Branch,  just  south  of  the  mouth 
of  Crane  Biver,  so  that  8  feet  at  mean  low  water  can  be  carried  over  it, 
in  a  channel  100  feet  wide. 

To  effect  this  improvement  will  require  the  removal  of  65,500  cubic 
yards  of  material,  at  an  estimated  cost  as  follows : 

DredetDg  65,000  cabio  yards,  at  30  cents $19,500 

Blasting  500  cubic  yards,  at|15 7,500 

Contingencies 3,000 

Total 30,000 

I  respectfully  invite  attention  to  the  accompanying  report  of  Mr.  T. 
T.  Hunter  Harwood,  assistant  engineer,  for  the  details  of  the  survey 
and  a  general  description  of  the  rivers  and  their  approaches. 

Crane  and  Waters  rivers,  Massachusetts,  are  in  the  collection  district  of  Salem, 
Mass.,  of  which  Salem  is  the  port  of  entry ;  the  nearest  light-house  is  at  Hospital 
Point,  Beverly  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 

Lieut.  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers^  U.  8.  A, 


report  of  mr.  t.  t.  hunter  harwood,  assistant  bnoinrbr. 

United  States  Engineer  Office, 

Boston,  Mass.,  October  26,  1889. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  the  survey  of 
'*  Crane  and  Waters  rivers,  of  Essex  Branch,  Massachusetts,"  made  in  September, 
1889,  in  pursuance  of  your  instructions,  together  with  a  map  of  the  survey  drawn  to 
a  scale  of  1:2500. 

TOPOGRAPHY. 

A  base  line  3,944.83  feet  long  was  measured  along  the  Boston  and  Maine  Railroad 
track,  which  crosses  Essex  Branch  at  its  mouth.  1  wenty-five  triangulation  stations 
were  located  and  occupied,  the  most  important  of  es  beiug  repeated  not  less  than  three 
times. 

From  these  points  a  system  of  ranges  was  arranged  on  which  the  soundings  were 
taken.    The  high-water  and  low-water  lines  are  from  this  survey. 

HYDROGRAPHY. 

A  close  survey  was  made  of  Crane  and  Waters  rivers,  and  an  examination  made 
of  Essex  Branch  to  determine  the  location  of  the  chanuel  known  to  exist.  Sixty- 
three  ranges  were  established,  on  which  3,040  soundings  were  taken,  422  of  which 
were  intersected  with  a  transit  from  suitable  stations.  The  soundings  are  expressed 
in  feet  and  tenths  and  refer  to  mean  low  water.  The  tide- staff  was  set  from  the 
bench-mark  for  Beverly  Harbor,  on  the  Salem  and  Beverly  highway  bridge,  at  the 
mouth  of  Essex  Branch.  The  mean  rise  or  fall  of  tide  is  assumed  to  be  the  same  as 
In  Beverly  Harbor,  9.2  feet. 

DESCRIPTION  OF  CHANNEL  AS  DEVELOPED  BY  SURVEY. 

Essex  Branch  is  about  2  miles  in  length,  and  is  formed  by  the  confluence  of  two 
small  rivers,  known  as  Porter's  and  Crane,  the  first-named  being  the  more  northerly. 
About  1,700  feet  below  the  junction  of  these  two  rivers.  Waters  River  empties  into  it 
from  the  west.  It  flows  In  a  generally  easterly  course  and  empties  into  Beverly  Har- 
bor. At  its  mouth  it  is  cross^  by  the  Salem  and  Beverly  highway  bridge,  and  the 
Boston  and  Maine  (eastern  division)  railroad  bridge.  The  draw  in  the  S>rmer  is  33 
feet  in  the  clear,  in  the  latter  40  feet.  The  least  depth  of  water  in  the  draws  is  11.9 
feet.  The  railroad  draw  is  placed  in  entire  disregard  to  the  general  direction  of  Ul^ 
main  channel  of  the  river. 
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PafisiDg  throQgb  the  bridges  a  tortnous  12-foot  channel  extends  for  a  distance  of 
abnnt  7,000  feet  with  a  least  width  of  150  feet  and  there  terminates. 

Here  the  8-foot  channel,  which  thirs  far  has  maintained  a  least  widtli  of  280  feet, 
suddenly  narrows  to  150  feet  and  extends  for  aboat  2,000  feet  farther  with  this  width, 
or  until  opposite  the  month  of  Waters  River,  a  short  distance  above  which  it  «nds. 
The  6-foot  channel,  which  to  this  point  has  been  at  least  175  feet  wide,  ffradoally 
narrows  to  75  feet  opposite  the  month  of  Crane  River,  and  continues  i^ast  the  mouta 
np  to  Merriam's  coal  wharf  in  Porter's  River,  the  natural  continuation  ot  Essex  Branch, 
where  the  survey  ends. 

CRANE  RIVER. 

At  the  mouth  of  Crane  River  a  bar  exists  with  a  greatest  depth  of  1.8  feet  at  low 
water,  passing  which  a  low- water  channel  of  about  60  feet  average  width  and  a  great- 
est continuous  depth  of  1.7  feet  extends  for  a  distance  of  2,400  feet  into  a  shallow  low- 
water  basin  opposite  the  wharves  of  Danveraport.  Here  the  river  is  closed  to  naviga- 
tion by  a  'dam,  which  famishes  power  for  a  water-mill. 

Borings  were  made  at  13  stations  in  the  river  to  determine  the  character  of  the  bot- 
tom, the  results  being  recorded  in  the  annexed  table  of  borings.  In  addition  to  these 
59  borings  were  made  in  examination  of  a  small  ledge  found  at  boring  station  No.  5. 
The  approximate  size  and  shape  of  this  ledge  are  indicated  on  the  map,  and  a  plot  of 
the  borings  drawn  to  a  scale  of  1:1000  is  submitted  herewith. 

WATERS  RIVER. 

A  low-water  channel  extends  for  1,200  feet  up  this  river  with  an  average  width  of 
70  feet,  widening  at  its  upper  end  into  a  shallow  basin  bounded  by  wharves. 

The  river  is  here  closed  to  navigation  by  a  dam,  which  stores  power  for  water-mills. 
The  greatest  continuous  depth  in  the  channel  is  4.0  feet. 

Borings  made  at  five  stations  in  the  river  determined  the  bottom  mainly  to  consist 
of  soft  black  mud  to  the  depths  attained,  which  are  indicated  in  the  annexed  table  of 
borings. 

Very  respectfully,  your  obedient  servant, 

T.  T.  Hunter  Harwood, 

AsfUtant  Engineer. 
Lieut.  Col.  S.  M.  Mansfield, 

Corps  of  Engineerif  U.  8,  A, 


Borings  in  Crane  Biver, 


No. 

Sound- 
ing. 

1 

2.2 

2 

1.4 

3 

3.7 

4 

4.7 

5 

2.4 

6 

0.1 

7 

1.7 

K 

2.3 

9 

1.8 

10 

1.8 

11 

3.5 

12 

-^.4 

13 

2.7 

Material. 


Soflmud 

Soft  aand  and  mud .... 

do 

Sofbiund 

Ledge  

Soft  mud 

do 

Soft  Hand  and  mnd  ... 

...do 

—  do « 

Gravel,  sand,  and  mad 

Sand  and  mud 

— do 


To  a  depth, 
of— 


4.0 

5.6 


10.2 


5.6 
6.7 
8.9 
9.0 
6.3 
5.0 
4.6 
6.5 


Then  throngh— 


Hard  miid  andolay. 
Hardpan 


Clay 


Hard  clay 

Hard  mud  andaand 

Hard  clay 

Hard  sand  and  olay 

....do 

Hard  clay 

Hard  cmac,  sand,  and  clay. 
Hardolay 


To  a  total 
depth  of— 


4.9 
&6 
10.7 
U.7 
2.4 
7.1 
8.7 

ao 

9.S 
8.8 
5.7 
5.6 
&2 


Borings  in  Waters  Biver, 


No. 


1 
2 

3 

4 
5 


Sound- 
ing. 


4.0 
4.6 
L7 
1.3 
3.7 


Material. 


Soft  mnd 

Sand  and  mud 

Soft  mud  and  clay. 

Gravel 

Soft  aand  and  mud 


Toadenth 
of— 


3.8 


Thea  through- 


Sandy  clay 


To  a  total 
depth  of— 


12.2 
10.9 
10.2 
7.2 
10.5 


NoTB.— Borings  are  exprea<ted  in  feet  and  ientba  below  mean  lovr  water.    Boring  stations  are  indi- 
cated on  the  map  by  circles  and  figures.    Thus ;  O  IS. 


APPENDIX   B — REPORT   OF   LIEUT.  COL.  MANSFIELD.         521 

B  l8. 

PRELIMINARY  EXAMINATION  OF  WEYMOUTH   (FORE)  RIVER,  MASSACHU- 
SETTS. 

» 

United  States  ENamsEB  Office, 

Bostonj'Mass.,  October  27, 1888. 

General:  In  compliance  with instractiona  contained  in  your  lettei^ 
of  August  28, 1888,  I  have  the  honor  to  submit  the  following  report  of 
a  preliminary  examination  of  Weymouth  (Fore)  Biver,  Massachusetts, 
provided  for  in  the  river  and  harbor  act  of  August  11,  1888. 

Weymouth  (Fore)  River,  tributary  to  Hingham  Bay,  Boston  Harbor, 
on  the  southwest,  is  the  most  important  water-course  on  the  south 
coast  of  Massachusetts  Bay,  and  furnishes  a  valuable  water-way,  18  to 
20  feet  deep  at  mean  low  water,  from  Hingham  Bay  to  Quincy  Point, 
an  appioximate  distance  of  4^  miles,  beyond  which  a  further  distance 
of  2^  miles  to  Weymouth  Landing  and  East  Braintree,  the  head  of 
navigation,  the  available  depth  varies  from  5  to  14  feet,  mean  low 
water.  It  traverses  a  manufacturing  district  containing  a  population 
of  60,000  people.  Which  is  rapidly  increasing. 

It  has  on  its  banks  wharf  facilities  consisting  of  3,000  linear  feet  of 
granite  wall,  built  at  a  cost  of  70,000,  over  which  were  handled  during 
the  year  1887  41,200  tons  of  coal,  30,000  tons  of  granite,  8,000,000  feet 
of  lumber,  600,000  bricks,  besides  large  quantities  of  cement  and  iron 
pipe.  These  articles  had  a  total  valuation  of  $785,000,  on  which  were 
paid  $148,000  freight  charges. 

The  inclosed  petition,  signed  by  reputable  business  men  in  the  com- 
munity, states  that  if  the  river  had  afforded  16  feet  at  high  water  to 
East  Braintree  $14,800  would  have  been  saved  in  freight  charges  dur- 
ing the  year  1887. 

Several  new  manufacturing  industries  have  been  built  lately  upon 
the  river,  which  have  added  more  than  one  hundred  to  the  number  of 
operatives. 

During  the  past  ten  years  $11,700  have  been  expended  by  private 
enterprise  for  dredging  in  and  adjacent  to  the  channel  between  East 
Braintree  and  Quincy  Point. 

The  river  is  obstructed,  it  is  alleged,  by  shoals  and  rocks  at  various 
points,  all  of  which  lie  principally  in  the  section  of  2  miles  long  which 
extends  from  Quincy  Point  to  East  Braintree.  There  is  also  one  shoal 
one-fourth  of  a  mile  below  Quincy  Point,  in  the  bend  opposite  German- 
town  (Coast  Survey  chart,  1878). 

The  range  of  tides  is  10  feet  approximately. 

The  river  is  "  worthy  of  improvement,"  and  I  have  the  honor  to  rec- 
ommend an  allotment  of  $600  to  provide  for  a  survey  of  the  channel 
from  the  shoal  below  Quincy  Point  westward  to  East  Braintree,  in  suf- 
ficient detail  to  enable  me  to  prepare  a  project  for  improvement. 

The  river  has  been  examined  by  me  personally,  and  it  is  estimated, 
in  advance  of  the  survey,  that  a  satisfactory  improvement  can  be  made 
at  a  cost  not  exceeding  $25,000. 

Very  respectfully,  your  obedient  servant, 

O.  L.  Gillespie, 
•  lAeut.  Col,  of  Engineers, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 
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survey  of  weymouth  (fore)  river,  massachusetts. 

United  States  Engineer  Office, 

Boston^  Muss.j  December  2, 1889. 

General  :  In  compliance  with  instractions  contained  in  Department 
letter  of  April  1, 1889, 1  have  the  honor  to  transmit  herewith  a  report 
of  Mr.  Sophus  Haagensen,  assistant  engineer,  on  the  survey  of  Wey- 
mouth River,  Massachusetts,  made  to  comply  with  the  provisions  of 
the  river  and  harbor  act  of  August  II,  1888. 

A  tracing*  of  the  survey  is  also  transmitted  upon  which  is  indicated 
the  proposed  project  for  improvement. 

The  report  of  the  preliminary  examination  of  this  river  is  dated 
October  27, 1888,  and  attention  is  respectfully  invited  to  it  for  a  gen- 
eral description  of  the  river,  and  the  reasons  for  making  the  snrvey. 

The  improvement  proposed  is  to  enlarge  the.uatnral  channel  of  the 
river  by  dredging,  so  that  G  feet  depth  at  mean  low  water  can  be  car- 
ried to  the  head  of  navigation. 

The  improved  channel  is  designed  100  feet  wide  to  near  the  wharves 
at  Weymouth  Landing,  thence  to  Braintree  Bridge,  80  feet  wide,  and 
above  Braintree  Bridge,  50  feet  wide,  with  increased  width  at  each 
turn  to  facilitate  the  movement  of  vessels. 

The  total  length  of  channel  to  be  improved  is  7,000  feet  approxi- 
mately, and  its  excavation  will  require  the  removal  of  96,600  cubic 
yards  of  material  at  an  estimated  cost  as  follows : 

Dredging  92,000  cubic  yards  mnd,  at  35  cents $32,200 

Dredging  4,(K)0  cubic  yards  bardpan,  at  75  cents 3,450 

Contingencies 1 4,350 

Total 40,000 

I  rejq)ectfully  invite  attention  to  the  accompanying  report  of  Mr. 
Sophus  Haagensen,  assistant  engineer,  for  the  details  of  the  survey  and 
the  general  description  of  the  river  and  its  approaches. 

Weyniontfa  River,  MaasachnAetts,  is  in  tbe  coUection  district  of  Boston,  Mass*,  of 
which  Boston  is  tbe  port  of  entry.  The  nearest  light-house  is  situated  on  Long 
Island,  Bosten  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M.  Mansfield, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  Thomal  L.  Casey, 

Chief  of  Engineers^  If.  8,  A. 


RBPORT  OF  MR.  SOPHUS  HAAGBNSBN,  ASSISTANT  BNOINESR. 

Unitbd  States  ExonnEBR  Office, 

Boston,  Ma$$.,  July  29,  1889. 

Colonbl:  I  have  tbe  honor  to  report  upon  the  survey  of  Weymouth  (Fore)  River, 
Massachusetts,  made  in  May  and  Jane,  1889,  in  pnrsnance  of  your  instractions;  also 
to  submit  two  maps,  one  a  general  map  of  the  survey,  drawn  to  a  scale  1 :  3000,  and 
one  a  special  survey  of  Quag  Roclcs,  drawn  to  a  scale  1 :  600. 

topography. 

Two  base  lines  were  measured,  one  A,  B,  C,  opposite  Germantown,  2,343.48  feet 
long,  and  one  on  the  track  of  the  Old  Colony  Railroad,  1,950  feet  long.  The  triangn- 
lation  extending  from  and  connecting  these  bases  was  made  on  the  plane  table,  as 

—  ■■     -■        »i  ■  ■—  -  .,1—.  ■       — ■  -  ■■!    »■—■■.—   ■■  ,        ,  a  ,  ,      .    ,^  ,1  >        I   ^    ,  II    I       ■  ■■        ■  ■  i»   ■  1—1^-^——^^ 

*  Omitted  ;  printed  in  House  £x.  Doc.  No.  26,  Fifty-first  Congress,  first  sesaiop. 
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waH  also  thh  location  of  shore-lines,  buildings,  and  objects  naed  for  ranges  in  the  hy- 
drographic  work.  Of  the  main  stations  in  the  survey  fifteen  were  permanently 
marked  by  3  inches  by  3  inches  posts  sank  3  feet  into  the  gronnd. 

HTDROGBAPHY. 

The  area  covered  by  the  snrTey  extends  from  '^  Hunt's  Hill  Point/'  obposite  Ger- 
mantown,  to  the  head  of  navigation,  viz,  the  dam  on  the  ^'Monatiquot  River"  and 
the  Old  Colony  Railroad  Bridge  across  "  Smelt  Brook."  It  contain^  about  450  acres 
within  the  extreme  high-water  lines,  and  of  these  about  175  acres  were  covered  by 
our  soundings.  One  hundred  and  twenty-one  lines  were  run,  aggregating  in  length 
12  miles,  upon  which  2,875  soundings  were  taken. 

All  the  soundings  except  those  in  the  channel  from  Qnincy  Bridge  to  5,000  feet 
above  this  point,  and  also  in  the  upper  part  of  the  river  between  Braintree  Bridge 
and  the  dam,  were  precisely  located  by  intersection  from  shore  stations;  the  others 
were  run  by  time  on  lioes  between  shore  stations. 

The  soundings  are  expressed  in  feet  and  tenths  and  refer  to  mean  low  water;  those 
appearing  on  &e  map  in  feet  and  quarters  are  copied  from  the  United  States  Coast 
Snrvey  manuscript  map  of  1869,  enlarged  from  scale  1 :  10000. 

TIDBS. 

The  tides  are  the  same  as  for  Boston  Lower  Harbor,  yiz : 

Feet 

Mean  rise  or  fall  of  t^de 9.4 

Extreme  low  water  observed 2.5 

Extreme  high  water  observed 12.4 

The  plane  of  reference  was  transferred  from  the  lower  harbor  to  the  river  by  simul- 
taneous observations  ot  three  high-water  slacks  on  the  normal  staff  at  Fort  Warren, 
and  a  tide-staff  established  at  Qnincy  Bridge ;  thence  by  water-level  Again  to  the 
staff  at  Braintree  Bridge,  where  a  permanent  benoh-mark  was  established. 

It  is  a  one-half  inch  drill  hole  2  inches  deep  on  the  southeast  corner  of  the  granite 
driiw-pier  of  Braintree  Bridge,  and  is  in  grade  11.9  feet  above  mean  low  water.  Be- 
sides this  mark  four  spikes  were  driven,  two  in  each  of  the  piles  to  which  the  tide- 
staffs  were  attached,  in  grade  10  feet  above  mean  low  water. 

DESCRIPTION  OP  THE  CHANNEL  AS  DEVELOPED  BY  THE  SURVEY. 

The  initial  point  of  the  survey  between  Hunt's  Hill  Point  and  Germantown  is  7 
miles  distant  by  water  from  the  entrance  to  Boston  Harbor  at  Boston  light.  Passing 
through  light-house  channel  and  Nantasket  roads,  through  Nantasket  (or  Hull)  Gut, 
1>etween  reddpck's  Island  and  Hough's  Neck  on  the  west,  and  Sheep  Island,  Grape 
Island,  and  Weymouth  on  the  east,  there  is  a  continuous  18-foot  channel.  This  ends 
at  the  southerly  point  of  Germantown,  where  a  bar  runs  across  to  Ferry  Point;  14 
.  feet  can  be  carried  across  this  bar  past  the  junction  of  Weymouth  (Fore)  River  with 
*'  Town  River''  (from  Quincy),  at  Qnincy  Point,  where  the  18-foot  channel  again  com- 
mences 250  feet  below  Quincy  Bridge.  Above  Qnincy  Bridge  there  is  a  straight 
reach  running  southwards  with  the  18-foot  and  12-foot  channels  extending,  respect- 
ively, 1,850  feet  and  2,200  feet  above  the  bridge ;  at  this  latter  point  the  channel  turns 
to  the  oast  and  gradually  decreases  in  width  from  350  feet  to  100  feet,  and  in  depth 
from  12  to  8  feet,  at  the  entrance  to  the  Upper  River,  a  mile  above  Quincy  Bridge. 

For  1,500  feet  further  there  is  yet  a  narrow  6-foot  channel  avoracnng  50  feet  in 
width,  until  this  closes  by  the  **  Quag  Rocks."  Although  there  is  a  thread  of  water 
4  feet  in  depth  over  these  rocks,  there  is  not  a  practicable  channel  over  3  feet  deep. 

Above  Quag  Rocks  thero  are  pools  with  6  feet  of  water,  but  no  navigable  channel 
with  more  than  4  feet  at  mean  low  water.  Four  thousand  three  hundred  feet  further 
the  4-foot  channel  ceases  at  the  junction  of  Monatiquot  River  and  Smelt  Brook, 
where  the  bar  is  passable  with  3  feet.  Five  hundred  feet  above  this  bar  is  Braintree 
Bridge.  Above  this  bridge  to  the  dam,  a  distance  of  1,400  feet,  the  pool  is  5  feet  deep, 
but  there  is  only  a  continuous  2-foot  channel  at  present.  In  Smelt  Brook  the  channel 
very  soon  loses  its  depth  from  4  feet  opposite  J.  B.  Rhine's  lumber-yard  to  2  feetf  at 
the  Old  Colony  Railroad  Bridge,  800  feet  above.  For  the  last  1^  miles  the  axis  of  the 
channel  is  a  series  of  curves,  exceedingly  difficult  to  navigate.  Thus  opposite  the 
base-line  on  the  Old  Colony  Railroad  track  there  is  an  s  curve,  each  branch  with 
250  feet  radius  through  90  degrees. 

BRIDGES  AND  DRAWS. 

Quincy  Bridge, — ^Two  and  one-half  miles  below  the  head  of  navigation  is  the  first 
bridge  on  this  river,  Quinoy  Bridge.  It  connects  Qnincy  Point  (town  of  Qnincy) 
with  Ferry  Point,  Weymouth.    It  is  a  pile  bridge  850  feet  long  b^t^QVH  \X:^^  ^xs^r- 
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ments.  The  draw,  wbich  is  doable  yertically  folding,  has  a  width  of  36.7  feet  in 
clear.  Its  location  is  not  in  the  deepest  part  of  the  channel,  where  the  depth  is  Id 
feet,  bat  150  feet  west  thereof,  where  the  depth  is  only  12  feet.  The  draw-pier,  ex- 
tendiniif  125  feet  above  and  below  the  bridge,  does  not  lollow  the  12-foot  contour ;  ofi 
the  sontherly  end  of  the  draw-pier  in  the  axis  of  the  draw  is  oiily  9  feet  pf  water,  so  that 
vessels  passing  ap-river  most  haal  off  eastwardly  from  the  pier  rafter  passing  the 
draw. 

Brainiree  Bridge  IB  oYer  1,400  feet  below  the  dam  on  the  Monatiqnot  River;  the 
draw  has  a  clear  opening  of  35  feet  in  width  and  is  located  properly  in  the  deepest 
water ;  the  draw-pier  also  conforms  to  the  direction  of  the  channel. 

Old  Colony  Railroad  Bridget  over  Smelt  Brook,  is  at  the  head  of  navigation  and  has 
no  draw. 

BORINGS. 

Beside  a  number  of  random  borings  with  an  iron  rod,  thirty-five  were  located  and 
registered.  Their  positions  are  shown  on  the  plan  by  red  circles,  and  the  character 
of  the  bottom  penetrated  is  stated  in  the  annexed  table. 

The  main  fact  developed  by  the  borings  is  that  the  "  Quag  Rocks"  are  not  ledges, 
as  was  supposed,  but  a  oed  of  bowlders  and  cobble  imbedded  in  clay,  dipping  gradu- 
ally from  the  west  to  the  east  side  of  the  river  (see  borings  1  to  8  and  33  to  35  inola- 
sive).  Above  and  below  Quaff  Rocks  the  river  bottom  is  mud  and  sand  in  varying 
thicknesses  overlying  the  bardpan,  consisting  of  gravel  and  clay. 
Very  respectfully,  your  obedient  servant, 

SOPHUS  Haaobnsxn, 

A»8istant  Engineer, 
Lieut.  Col.  S.  M.  Mansfibld, 

Corps  of  Engineers  f  U.S.A. 


B  ig. 

PRELIMINARY  EXAMINATION  OF  BEVERLY  HARBOR,  MASSACHUSETTS. 

United  States  Engineers  Office, 

BostaUy  McLss.j  November  1, 1888. 

General  :  In  compliance  with  instractions  contained  in  your  circu- 
lar letter  of  August  28, 1888, 1  have  the  bonor  to  submit  this  my  report 
of  the  preliminary  examination  of  Beverly  Harbor,  provided  for  in  the 
river  and  harbor  act  of  August  11, 1888. 

Beverly  Harbor  is  a  small  harbor  at  the  western  end  of  Salem  Bay, 
Massachusetts,  and  immediately  adjacent  to  Salem  Harbor  on  the  south, 
from  which  it  is  separated  by  Salem  Neck.  It  is  formed  by  the  conflu- 
ence of  the  three  branches  of  a  tidal  inlet,  called  respectively  North 
Biver,  Essex  Branch,  and  Beverly  Creek.  It  is  a  basin  of  irregular 
shape,  measuring  three-eighths  of  a  mile  in  diameter,  and  is  bounded  on 
the  west,  south,  and  east  sides  by  flats  and  shoals,  with  occasional  rocks. 
1 1  is  crossed  at  its  western  extremity  by  two  draw-bridges,  located  a  short 
distance  apart — the  Salem  highway  bridge  and  the  bridge  of  the  East- 
ern Kailroad.  These  bridges  have  draws  32  feet  wide,  in  which  the 
depth  is  13  feet,  mean  low  water,  approximately.  All  vessels  going 
into  either  of  the  three  branches  before  mentioned  must  pass  through 
Beverly  Harbor,  where  the  channel  is  200  to  600  feet  wide,  and  15  to  20 
feet  deep,  mean  low  water. 

The  entrance  to  the  harbor  is  made  difficult  by  reason  of  the  shoals 
which  project  southward  from  Tuck's  Point  on  the  north  shore,  and 
northward  from  Salem  Neck  at  Old  Hospital  Point,  on  the  south  shore. 
The  three  groups  of  rocks  on  the  borders  of  the  anchorage  are  conspicu- 
ously marked  by  stone  beacons. 

During  the  fiscal  year  ending  June  30, 1888, 109  vessels  discharged 
cargoes  at  Beverly,  with  an  aggregate  tonnage  of  22,702  tons;  681  ves- 
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sels  passed  through  the  draws  of  the  two  bridges,  80  of  whioh  took 
20,000  tons  of  coal  and  2,000,000  feet  of  lumber  to  Daoversport. 

While  Lobster  and  Bam^s  Horn  rocks  tend  to  restrict  the  dimensions 
of  the  harbor,  yet  they  are  well  marked  by  stone  beacons  and  leave  be- 
tween them  plenty  of  safe  anchorage  for  all  the  vessels  which  use  the 
harbor.  There  is  also  plenty  of  water  in  the  entrance  channel,  and  the 
sailing  course  is  well  marked  by  buoys.  The  pnly  fault,  it  is  believed, 
that  can  be  found  with  the  channel  is,  that  it  is  alteged  to  have  a  small 
obstructing  rock  opposite's  Tuck's  Point,  and  that  it  is  circuitous  in  its 
passage  through  the  shoals  which  lie  at  the  entrance,  whose  formation 
is  due  to  the  action  of  the  easterly  storm  waves,  as  they  drive  in  from 
the  sea  without  breaking,  after  passing  through  the  strait  between 
Baker's  and  Great  Misery  islands.  It  is  probable  that  if  the  channel 
were  straightened  it  would  soon  fill  up. 

The  existing  depth  of  water  in  the  harbor  and  in  the  entrance  chan- 
nel is  sufficient  for  the  commerce  of  the  harbor  and  of  its  tributary 
streams,  if  it  be  made  available  by.  the  removal  of  the  obstructing  rock 
off  Tuck's  Point. 

I  am  therefore  of  the  opinion  that  the  harbor  is  "  worthy  of  improve- 
ment" to  the  extent  of  the  removal  of  the  obstructing  rock. 

The  last  surveys  of  the  whole  harbor  were  made  in  1H50-1869,  but  it 
is  not  known  at  what  time  Beverly  Harbor  proper  was  surveyed  or  re- 
examined. 

It  is  possible  that  the  depths  given  upon  the  chart,  corrected  to  1888, 
are  not  the  true  depths.  I  therefore  recommend  an  allotment  of  $500 
for  making  a  survey  of  the  harbor  from  the  anchorage  through  the 
entrance  channel  to  the  outer  bar,  to  develop  the  present  condition  of 
the  channel,  and  to  enable  me  to  form  a  project  for  the  improvement 
actually  demanded  by  commerce  for  its  protection  and  convenience. 

Any  general  improvement  of  the  entrance  by  dredging  the  channel 
so  that  its  several  reaches  shall  be  absolutely  straight,  300  feet  wide, 
and  18  to  20  feet  deep,  mean  low  water,  will  cost,  it  is  estimated,  from 
$40,000  to  $50,000,  and  when  done  will  be  of  uncertain  maintenance. 
Very  respectfully,  your  obedient  servant, 

G.  L.  GiLLESPm, 
Lieut.  Col.  of  Engineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngifieerSj  U.  S,  A, 


survey  of  beverly  harbor,  massachusetts. 

United  States  Engineer  Office, 

Boston^  Mass.j  December  2, 1889. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  April  1, 1889, 1  have  the  honor  to  forward  herewith  a  report 
of  Mr.  T.  T.  Hunter  Harwood,  assistant  engineer,  on  the  survey  of  Bev- 
erly Harbor,  Massachusetts,  made  to  comply,  with  the  provisions  of  the 
river  and  harbor  act  of  August  11, 1888. 

A  tracing*  of  the  survey  is  also  submitted. 

The  reiK)rt  of  the  iireliminary  examination  of  this  harbor  is  dated 
November  1, 1888,  and  attention  is  respectfully  invited  to  it  for  a  gen* 
eral  description  of  the  harbor  and  the  reasons  for  making  the  survey. 

^  Omitted ;  printed  in  House  Ex.  Doc.  No.  27,  Fifty -fVrst  OoBg;c«^  ^x%\>  «R«»fi!<DL« 
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This  prelimioary  report  states  that  *'  the  existing  depth  of  water  in 
the  harbor  and  in  the  entrance  channel  is  sufficient  for  the  commerce  of 
the  harbor  and  of  its  tributary  streams,  if  it  be  made  available  by  the 
I'emoval  of  the  obstructing  rock  off  Tuck's  Point/'  and  *<  that  the  harbor 
is  worthy  of  improvement  to  the  extent  of  the  removal  of  the  obstruct- 
ing rock.'' 

By  the  report  of  Mr*  T.  T.  Hunter  Harwood,  assistant  engineer,  to 
which  I  respectfully  invite  attention  for  the  details  of  the  survey  and 
a  general  description  of  the  harbor,  it  will  be  seen  that  a  careful  search 
was  made  for  the  rock  supposed  to  obstruct  the  entrance  off  Tuck's 
Point  without  success,  and  I  therefore  submit  no  project  for  the  im- 
provement of  this  harbor,  as  I  am  of  the  opinion  that  the  present  con- 
dition of  the  harbor  and  its  approaches  is  sufficient  for  its  commerce. 

Beverly  Harbor,  Massachusetts,  is  in  the  collection  district  of  Salem,  Mass.,  of 
.which  Salem  is  the  port  of  entry ;  the  nearest  light-house  is  on  Hospital  Point,  Bev- 
erly Harbor,  Massachusetts. 

Very  respectfully,  your  pbedient  servant, 

S.  M.  Mansfield, 

lAeut  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineerify  tf.S.A. 


report  of  mr.  t.  t.  hunter  harwood,  assistant  bnginexr. 

United  States  Engineer  Office, 

BoatoHf  Ma88,,  October  3,  1889. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  upon- the  survey  of  Bev- 
erly Harbor,  Maiisachasetts,  made  in  Augast,  1889,  in  pursaanoeof  year  instr notions; 
also  to  submit  a  map  of  the  surv^,  drawn  to  a  scale  of  1 :  2500. 

TOPOGRAPHY. 

A  base  line  1,700.24  feet  long  was  measnred  along  the  highway  bridge  between  Sa- 
lem and  Beverly.  Fourteen  triangnlation  stations  werelooated  and  occupied,  the 
augles  being  all  repeated,  the  most  important  ones  five  times.  From  these  stations 
radiating  fans  of  ranges  were  established  and  the  sonndin£[s  cut  in.  Two  of  these 
points,  Hospital  Point  Light  aud  Fort  Pickering  Light,  are  United  States  Coast  Survey 
points,  and  from  these  the  true  meridian  and  projection  were  obtained.  Theonter 
whnrf  coruers  of  Beverly  Harbor  and  the  highway  bridge  are  from  this  survey;  the 
high-water  line  aud  the  low-water  line,  where  not  developed  by  soundings,  are  taken 
from  the  Uuited  States  Coast  Survey  manuscript  map  of  1851,  enlarged  from  a  scale 
oi  1 :  10000  to  the  scale  of  the  accompanying  map. 

* 

HYDROGRAPHY. 

The  area  covered  by  our  soundings  embraces  the  entire  harbor,  from  a  line  drawn 
from  Hospital  Point  ou  the  north  to  Juniper  Point  on  the  south  of  the  entrance  west 
to  the  highway  bridge  at  the  hea<l  of  the  harbor. 

Eighty -seven  ranges,  aggregating  24  miles  in  length,  were  established,  on  which 
6,217  Bonudiiigs  were  taken,  1,127  of  which  were  intersected  with  a  transit  from 
suitable  triangnlation  stations  on  shore. 

The  bench-mark  was  transferred  by  high-water  level  from  Derby  Wharf,  Salem,  a 
distance  of  3  miles,  aud  checked  by  simultaneous  observations  at  Beverly  and  Salem. 

description  OF  CHANNEL  AS  DEVELOPED  BY  THE  SURVEY. 

The  approach  to  Beverly  Harbor  is  from  Massachusetts  Bay  through  the  main  Ship 
Channel  leading  to  Salem  Harbor,  continuing  on  a  general  westerly  course,  after 
nlearing  the  ledges  lying  west  of  Baker's  Island,  until  the  entrance  of  the  harbor  ia 
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reached.  Tbe  nearest  lightrbouse  is  Hospital  Point  Light,  on  the  north  side  of  the' 
entrance.  The  entrance  to  the  harbor  is  abont  3,500  feet  vride  between  Woodbury 
Point  on  the  north  and  Salem  Neck  on  tbe  sontb,  bat  the  channel  is  narrowed  to 
1,500  feet  between  the  18-foot  cnnres  of  these  points  by  extensive  shoal  ground  off 
Woodbnry  Poiut,  and  is  farther  obstructed  by  a  small  shoal  off  Salem  Keck,  leaving  a 
dear  18-foot  channel  1,000  feet  wide  between  these  shoals. 

From  this  point  the  channel  in  the  outer  harbor  runs  northwest  a  distance  of  1,200 
feet  to  a  large  mid-channel  shoal,  which  narrows  it  to  300  feet,  and  passing  north  of 
this  shoal  it  carries  this  width  on  a  curve  of  about  2,500  feet  radius  around  to  south 
until  directly  west  of  the  first  beacon  at  the  extremity  of  a  bar  running  off  from 
Salem  Neck.  Up  to  this  point  the  12-foot  channel  has  gradually  narrowed  from 
about  1,800  feet  to  450  feet.  Continuing  south  from  this  point  the  channel  is  nar- 
rowed in  about  500  feet  distance  to  150  £et  in  the  Id- foot  and  250  feet  in  the  12-foot 
curves  by  extensive  shoal  ground  extending  southeast  from  Tuck's  Point,  and  main- 
tains these  widths  on  a  curve  of  about  1,^  feet  radius  around  this  shoal  until  the 
second  beacon,  situated  on  Ram*s  Horn  Rocks,  in  the  southern  part  of  the  harbor,  is 
passed. 

Here  the  12-foot  curve  widens,  forming  the  anchorage-ground  of  the  inner  harbor,  a 
basin  of  abont  25  acres  extent.  This  basin  is  obstructed  by  a  large  shoal  extending- 
from  the  shoal  ground  off  Tuck's  Point  with  an  average  depth  of  16  feet,  the  shoalest 
sonnding  taken  being  10.5  feet,  near  its  southern  extremity. 

The  18-foot  channel  passes  west  through  the  anchorage-basin  to  the  south  of  this 
shoal,  maintaining  a  least  width  of  150  feet  until  Tuck's  Point  bears  north,  where  it 
turns  abruptly  to  the  north,  running  between  Lobster  Rocks  beacon  and  Tuck's  Point, 
and  then  westerly  with  increased  width  along  the  front  of  the  wharves  of  Beverly,  and 
terminates  500  feet  from  the  draw-bridge  between  Salem  and  Beverly.  From  this 
point  the  depth  gradually  shoals  up  to  12  feet  in  the  draw,  which  is  33  feet  wide  in 
the  clear. 

Borings  made  at  the  points  indicated  on  tbe  max>  by  circles  and  figures  determined 
the  bottom  to  be  mainly  soft  mud  and  sand.  In  a  few  places  ledge  was  found,  as  is 
shown  by  the  results  recorded  in  the  table  of  borings  annexed. 

A  rock  heing  reported  in  the  channel  near  boring  No.  10,  off  Tuck's  Point,  a  careful 
search  was  made  for  it,  but  close  sonnding  and  sweeping  of  the  bottom,  with  the  aid 
of  the  local  pilot,  failed  to  discover  any  other  rock  than  the  ledge,  as  indicated  by 
this  boring,  underlying  the  shoal  which  narrows  the  channel  at  this  point. 
Very  respectfully,  your  obedient  servant, 

T.  T.  Hunter  Harwood, 

Aasiatani  Engineer. 

Lient  Col.  S.  M.  Mansfield, 

Corpe  of  Engineer 8  f  U,  S.  A» 


Table  of  horingi. 


Vo. 

SooBd- 
hig. 

1 

12:5 

2 

12.1 

8 

11.9 

4 

15.7 

6 

15.7 

0 

15.0 

7 

14.0 

8 

11.5 

9 

14.8 

10 

12.6 

11 

1L6 

12 

10.0 

14 

16.0 

15 

10.7 

16 

10.5 

Material. 


Sand  and  mud 

Soft  mad 

Mad . 

Soft  Band  and  mad  . . 

— do 

Gravel 

. . .  .do 

Soft  mad  and  gravel. 

Hard  pan 

Gravel 

Soft  sand  and  mad. . . 

,...do 

Sand 

Soft  mad 

....do................ 


To  a 
depth  of— 


15.5 
15.6 
12.6 

ia7 


15. 5 
14.4 


13.6 
17.6 
16.0 
17.0 


Then  through— 


Hard  cnut. 

— do 

Ledge  

Hara  Croat. 


Ledge 
....do  . 


Ledge 

Haidsand. 

. . . .  do 

Ledge  .... 


To  a  total 
depth  of— 


17.8 
16.6 
12,6 
18.7 
10.7 
15.3 
14.4 
19.0 
18.8 
13.6 
20.6 
18.0 
17.0 
13.7 
17.0 


NOTB.— Borings  are  expressed  in  feet  and  tenths  below  mean  low  water.    Boring  stations  are  Indi- 
cated OB  the  map  by  circles  and  flgnres,  thos :  0 16. 
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B  20. 
PRELIMINARY  EXAmNATlON  OF   SALEM    HARBOR,  INCLUDING   SOUTH 

river,  massachusetts. 

United  States  Engineer  Oppiob, 

BostoUj  Mass.y  November  1,  1888. 

General  :  lu  compliance  with  iustractions  contained  in  your  circu- 
lar letter  of  Aagust  28, 1888, 1  have  the  honor  to  submit  this  my  report 
of  the  preliminary  examination  of  Salem  Harbor,  including  South 
River,  provided  for  in  the  river  and  harbor  act  of  August  11, 1888. 

Salem  Harbor  is  at  the  western  end  of  a  deep  indentation  in  the  shores 
of  Mansachusetts  Bay,  and  is  12  miles  to  the  northward  of  Boston 
entrance.  Gales  Point  on  the  northeast  and  Marblehead  ]!^eck  on  the 
southeast  form,  respectively,  the  northern  and  southern  points  of  the 
entrance  of  the  long  indentation  which  compHses  Manchester,  Beverly, 
Salem  and  Marblehead  harbors. 

Three  channels  lead  to  Salem  Harbor.  The  most  northerly  is  the 
maip  ship-channel,  and  the  entrance  is  between  Great  Misery  Island 
on  the  north  and  Baker's  Island  on  the  south — the  latter  island  being 
marked  by  a  light  house.  Opposite  Hospital  Point  Light,  on  the  north 
shore,  the  main  ship  channel  changes  direction  to  southwest  and  passes 
into  Salem  Harbor,  which  lies  almost  due  east  of  Salem.  The  other 
two  channels  enter  the  main  ship-channel  from  the  southeast,  outside 
of  the  middle  ground,  southeast  from  Hospital  Point  light-house. 
The  harbor  inside  of  Nawgas  Point  is  1^  miles  long  and  one-half  mile 
wide,  and  has  good  anchorage  for  vessels  drawing  20  feet  mean  low 
water.  From  the  14foot  curve  of  the  anchorage  to  the  entrance  to 
South  Biver  at  Derby  Wharf  Light  the  distance  is  one-half  mile  ap- 
proximately. South  Biver,  upon  which  the  principal  wharves  of  the 
port  are  located,  is  a  small  river  which  formeHy  drained  a  small  tidal 
basin  on  the  southwestern  side  of  the  city,  now  practically  filled  up  by 
city  improvements.  The  stream  is  half  a  mile  long  and  250  feet  wide, 
and  is  nearly  dry  throughout  at  mean  low  water.  The  head  of  navi- 
gation is  South  Bridge,  Lafayette  street,  Salem. 

The  river  and  harbor  act  June  10, 1872,  provided  for  the  survey  *^of 
the  channel  and  bank  at  entrance  of  Salem  Harbor. "  The  survey  was 
made  August- September,  1872,  and  a  report  containing  a  project  for 
improvement  submitted  to  the  Department  December  16, 1872  (Annual 
Beport  Chief  of  Engineers,  1873,  page  1109).  The  project  comprised  the 
excavation  of  a  channel  1,730  feet  long,  300  feet  wide,  and  8  feet  deep, 
mean  low  water,  from  8foot  curve  of  the  anchorage  to  the  entrance  to 
Sonth  Biver,  at  an  estimated  cost  of  $32,000,  and  the  construction  of  a 
sea-wall  and  breakwater  for  the  protection  of  Long  Point  (south  side  of 
entrance),  at  a  cost  of  $23,000. 

The  river  and  harbor  act  of  March  3,  1873,  appropriated  $15,000, 
which  was  applied*  1873-1874  towards  the  execution  of  the  project  by 
dredging  a  channel  of  the  required  depth  of  8  feet^  with  a  width  of  160 
feet.  The  amount  necessary  to  complete  the  dredging,  by  revised  esti- 
mate, was  $20,000.  (Annual  Beport  Chief  of  Engineers,  1874,  Part  I, 
page  111.) 

The  river  and  harbor  act  June  23, 1874,  appropriated  $10,000  for  con- 
tinuing the  improvement,  and  the  project  for  its  application  was  com- 
pleted by  dredging  April  liO,  1876.  (Annual  Beport  Chief  of  Engineers, 
1875,  Part  II,  page  403.) 

-N^o  report  of  this  harbor  has  been  published  since  1877,  and  no  sur- 
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vey  or  work  of  improvemeut  has  been  made  since  operations  were  sas- 
pended  in  1876.  * 

The  officer  in  charge  reported  in  1877  (Annual  Report  Chief  of  EDgi- 
neers,  1877,  page  172),  that  no  additional  sam  was  needed  for  improve- 
ment. 

The  outer  aochorage  is  a  place  of  frequent  resort  by  vessels  as  a  place 
of  refuge  during  storms  and  thick  weather. 

Commercial  etaiistios  of  Salem  Harbor, 

ISeO.—Veflsels  boarded 1,524 

A^^gTegAte  tonn&ge tons..        170, 9d5 

ISrO.^Vessels  boarded 1,812 

^gR^K&to  tonnage tons..        213,514 

1876.— Revenue  collected ♦17,920.78 

Value  of  imports ^ $46,974.00 

Value  of  exports 178,210.00 

1888.— Revenue  collected. ...• |29,687.14 

Five  hundred  and  ninety-eight  American  and  one  hundred  foreign 
vessels  discharged  cargoes,  with  an  aggregate  tonnage  of  tons..        225,000 

A  personal  examination  of  the  harbor  has  been  made,  and  it  has  been 
ascertained  from  the  collector  of  the  port  that  the  citizens  desire  a 
<'  general  dredging  of  the  entire  harbor  and  the  removal  of  300  feet  of 
ledge  of  rocks  of  what  is  called  Long  Point,  South  Salem,  *  *  *  as 
this  point  lies  directly  in  the  pathway  of  vessels  bound  to  all  the  docks 
between  South  Bridge,  South  River,  west  of  Derby's  Wharf."  The 
money  VUlue  of  the  interests  which  will  be  benefited  by  the  improve- 
ment is  estimated  at  $10,000,000. 

The  harbor  is  ''  worthy  of  improvement,"  and  I  recommend  an  allot- 
ment of  $700  for  making  a  survey  of  the  harbor  and  for  preparing  a 
project  for  the  improvement,  which  will  provide  for  a  channel  10  feet 
deep,  mean  low  water,  from  the  anchorage  to  the  head  of  navigation, 
200  feet  wide  at  the  entrance,  and  gradually  reduced  to  100  feet  on  the 
inside;  and  also  for  a  special  examination  of  Long  Point  Shoal,  with 
a  view  of  determining  whether  it  will  be  expedient  to  remove  the  rocky 
ledge  which  now  offers  a  serious  obstruction  to  navigation. 
Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col,  of  Engineers. 

Brig.  Gen.  TuouAS  L.  Casey, 

Chief  of  Engineers^  V.  8.  A. 


suevey  of  8aleh  harbor,  including  south  river,  massachusetts. 

United  States  Engineer  Office, 

Boston^  Mass,,  December  2,  1889. 

General:  1  have  the  honor  to  forward  herewith  a  report  of  Mr. 
Sophus  Haageusen,  assistant  engineer,  on  the  survey  of  Salem  Harbor, 
including  South  Biver,  Massachusetts,'  made  in  accordance  with  De- 
partment instructions  dated  April  1,  1889,  and  to  comply  with  the 
provisions  of  the  river  and  harbor  act  of  August  11, 1888. 

A  tracing*  of  the  survey  is  also  submitted,  on  which  has  been  indicated 
the  proposed  project  for  improvement. 

The  report  of  the  preliminary  examination  is  dated  November  1, 1888, 

*  Omitted.    Printed  in  Hoase  Ex.  Doc.  No.  28,  Fifty-first  Congress,  first  session. 
BKa90 34 
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and  I  respectfully  invite  attention  to  it  for  a  general  description  of  the 
harbor,  for  the  previous  project  of  improvement  and  expenditures  un- 
der it,  and  for  the  reasons  for  making  th6  present  survey. 

The  survey  shows  that  the  channel  of  approach*  to  South  Biver, 
which  was  dredged  in  1873-'75,  has  very  slightly  shoaled,  but  esswi- 
tially  preserved  its  original  dimensions.  It  also  shows  that  South 
liiver  has  been  contracted  by  wharves,  etc.,  to  such  an  extent  that  in 
places  but  ii5  feet  of  channel  space  is  available;  and  that  the  founda- 
tions of  these  wharves  would  need  very  extensive  strengthening  to  en- 
able a  10-foot  channel,  as  suggested  in  the  preliminary  report,  to  be 
dredged  to  the  head  of  navigation. 

The  survey  also  shows  that  Long  Point  Shoal  is  not  ledge,  but  hard 
pan,  and  that  it  can  be  almost  entirely  avoided  and  still  permit  an 
amply  wide  channel  of  approach. 

With  these  facts  and  the  character  of  the  vessels  frequenting  the 
port  in  view,  the  project  of  improvement  which  I  have  the  honor  to  pro- 
pose is  as  follows: 

To  clean  out  the  channel  of  approach  to  South  Hiver  to  the  original 
dimensions  as  dredged  in  1873~'75,  viz,  300  feet  wide  at  the  entrance 
and  150  feet  wide  oflP  Derby  Wharf  Light,  8  feet  deep  at  mean  low  water; 
to  extend  this  channel  with  same  depth,  gradually  reducing  its  width 
to  100  feet,  to  near  the  inner  end  of  Derby  Wharf,  and  from  this  point 
to  the  head  of  navigation  excavate  a  channel  50  feet  wide  and  6  feet 
deep  at  mean  low  water. 

The  total  length  of  the  channel  to  be  improved'will  be  approximately 
5,100  feet,  and  its  excavation  will  require  the  removal  of  85,000  cubic 
yards  of  material,  at  an  estimated  cost  as  follows: 

Dredjfing  85,000  cubic  yards,  at  30  cents -..  t25,500 

Contingencies 2,500 

Total : - 28,000 

I  respectfully  invite  attention  to  the  accompanying  report  of  Mr. 
Sophus  Haageusen,  assistant  engineer,  for  the  details  of  the  survey  and 
a  general  description  of  the  harbor. 

Salem  Harbor,  including  South  River,  Massachusetts,  is  in  the  collection  district  of 
Salem,  Mass,  of  which  Salem  is  the  port  of  entry.  The  nearest  light-honse  is  Derby 
Wharf  Light,  Salem  Harbor,  Massachusetts. 

Very  respectfully,  your  obedient  servant, 

S.  M,  Mansfield, 

lAeut  Coin  of  Engineers^ 
Brig.  Gen.  Thomas  L,  Casky, 

Chief  of  Engineers^  U.  8.  A, 


report  of  mr.  sophus  haagensen,  assistant  engineer. 

United  States  Engineer  Office, 

Boston t  MasB.^  Novemler  11,  1889. 

Colonel:  I  have  the  honor  to  submit  the  following  report  on  thesuivey  of  Salem 
Harbor,  Massachusetts,  includiug  South  River,  made  Id  September,  1689,  in  pur- 
suance of  your  instructions,  together  with  a  map  of  the  survey  drawn  to  a  scale  of 
1 : 2500. 

topographt. 

A  base  liue  1,448  feet  long  was  measured  along  Derby  Wharf.    Six  trlangnlation 
stations  were  located  and  occupied,  the  angles  being  repeated  at  least  three  times. 
From  these  points  a  system  of  ranges  was  arranged  on  which  soundings  in  the  bar- 
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bor  were  taken.  Two  of  these  points —Fort  Pickering  Light  and  Derby  Wharf 
Light— are  United  States  Coast  Survey  points,  and  from  them  the  projection  on  the 
map  was  fixed. 

A  plane  table  snrvey  was  made  of  the  hic^h- water  and  wharf  lines  of  Salem,  South 
River,  on  a  scale  of  1 :  2000,  and  reduced  to  the  scale  of  the  map. 

The  high-water  and  low-water  lines  of  Salem  Harbor  were  taken  from  the  United 
States  Coast  Survey  map  of  1851. 

HYDROGRAPHY. 

The  area  covered  by  the  survey  includes  all  of  Salem  Harbor  of  a  greater  depth 
than  6  feet  at  mean  low  waler^  southwest  of  a  line  drawn  from  Fort  Pickering  Light 
to  Naugus  Head,  and  South  River  to  its  head. 

In  Sfuem  Harbor  52  ranges  aggregating  15  miles  in  length  were  sounded,  on  which 
5,078  soundings  were  taken,  655  of  whion  were  intersected  with  a  transit  from  suit- 
able shore  stations. 

Twenty-one  of  tbese^ranges,  on  which  878  soundings  were  taken,  were  designed  to 
cover  the  location  of  the  channel  of  approach  dredged  by  the  United  States  in  1873-187d 
from  the  8-foot  contour  at  the  head  of  the  harbor  to  the  month  of  South  River  at  the 
end  of  Derby  Wharf,  in  order  to  determine  its  present  condition. 

In  South  River  81  ranges  were  sounded  from  comer  to  corner  of  the  wharves,  1,521 
soundings  being  taken.  . 

The  soundings  are  expressed  in  feet  and  tenths,  and  refer  to  mean  low  water.  The 
bench-mark  is  the  top  of  the  tenth  course  of  brick- work  of  the  Derby  Wharf  light- 
house, 13.97  feet  above  mean  low  water. 

DESCRIPTION  OF  8ALBM  HARBOR  AS  DEVKLOPBD  BY  SURVEY. 

Fort  Pickering  Light  marks  the  entrance  of  Salom  Harbor,  between  Winter  Island 
on  the  west  a£td  Naugus  Head  on  the  east.  The  harbor  is  1,750  feet  wide  at  its  en- 
trance, and  5,500  feet  long  between  the  12-foot  contours  of  opposite  shores.  It  con- 
tains a  well-sheltered  and  entirely  unobstructed  anchorage-ground  of  about  110 
acres  extent,  of  a  greater  depth  than  18  feet,  mean  low  water.  In  front  of  the  city 
lie  extensive  fiats,  making  low  wharves  necessary  to  reach  the  deep  water  of  the 
harbor.  Of  these  the  Philadelphia  and  Reading  Coal  and  Iron  Company's  Wharf  and 
Derby  Wharf  are  the  most  important.  On  the  outer  end  of  Derby  Wharf  a  small 
light-house  called  Derby  Wharf  Light  marks  the  mouth  of  South  River,  which  is 
reached  from  deep  water  at  the  head  of  the  harbor  by  a  channel  dredced  by  the 
United  States  in  1873-1875.  This  channel  when  completed  was  1,730 feet  long,  8  feet 
deep  at  mean  low  water,  and  300  feet  wide,  with  the  exception  of  the  inner  end,  which 
was  gradually  contracted  to  175  feet  as  it  entered  the  mouth  of  South  River  between 
the  end  of  Derby  Wharf  and  Long  Point. 

The  survey  shows  that  the  channel  has  essentially  preserved  its  original  dimen- 
sions, but  a  shoaling  is  noticeable,  particularly  on  the  northern  side,  and  at  its  outer 
end  a  slight  bar  has-  formed  with  a  greatest  depth  of  7.3  feet  at  moan  low  water. 
Passing  Derby  Wharf  Light,  South  River  extends  in  a  general  westerly  direction  for 
3,000  feet  through  the  city  of  Salem  to  South  or  Lafayette  Street  Bridge,  which  is  the 
head  of  navigation.  The  river  is  completely  bounded  by  wharves,  on  which  the  bulk 
of  the  water  freights  is  discharged,  and  is  crossed  by  one  bridge  below  the  South  or 
Lafayette  Street  Bridge  with  a  draw-opening  of  31.5  feet  in  the  clear.  A  ]ow-wat<er 
channel  with  a  greatest  continuous  depth  of  0.8  foot  extends  from  its  tnouth  to  the 
head  of  navigation. 

Borings  were  made  at  11  stations  in  South  River  to  determine  the  character  of  the 
bottom,  the  results  being  recorded  in  the  table  of  borings  annexed. 

In  addition  to  these,  21  stations  in  the  excavated  channel  of  approach,  at  which 
borings  were  made  in  the  survey  made  by  the  United  States  engineers  in  1873,  have 
been  transferred  to  this  map  and  the  results  then  obtained  recorded  in  the  table  of 
borings  Nos.  12-32,  inclusive. 

A  special  examination  of  Long  Point  Shoal  was  made.  It  consists  of  hard  pan,  in 
and  on  which  are  bowlders  varying  from  a  few  pounds  to  8  tons.  No  solid  ledge  was 
discovered. 

Very  respectfully,  your  obedient  servant, 

SoPHUS  Haagesben, 

Au\»ian%  Engineer, 

Lient.  Col.  S.  M.  Mansfield, 

Corps  of  EngineerSf  CT.  8,  A, 
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TahU  of  borings. 


No. 

— \ 

Sound* 

ing. 

1 

1.0 

2 

1.0 

3 

1.5 

4 

1.3 

»5 

1.5 

6 

8.0 

7 

2.1 

8 

2.5 

9 

1.6 

10 

2.5 

11 

3.0 

12 

0.0 

13 

4.0 

.1* 

4.8 

15 

6.5 

le 

4.0 

17 

3.3 

18 

4.3 

10 

4.8 

20 

7.r. 

21 

6.5 

22 

7.3 

23 

5.3 

24 

6.5 

25 

6.0 

26 

6.5 

27 

6.0 

28 

8.0 

29- 

6.5 

30 

6.0 

81 

6.5 

82 

7.0 

Material. 


Gravel ., 

Mud  and  sand 

Mud  and  gravel 

Mndandaand  ..i 

Mud  and  gravel 

Mud  and  sand 

.  do ^ 

Mud 

Soft  mud  and  olay 

Mud  and  sand ^ 

Soft  mud  and  olay 

Hard  pan i. 

Mud 

....do 

...  do 

Stiff  clay 

Mud 


do 

do 

do 

.•.do 

, ...do  ...... 

do 

....do  ...... 

do 

,  ...do 

....do ...... 

....do 

....do  ...... 

Sticky  mud 

Mud 

— do 


To  a  depth 
of- 


&6 
5.0 
5.6 
4.3 
7.5 
8.0 
9.1 
6.5 


Then  throngh— 


Clay 

Sand  and  gravel  to  olay .. 

Gravel  into  clay 

Sand  Mod  gravel  into  clay 

Clay.....: 

Hard  pan 

Olay 

Sand 


To  a  total 
d«pth  of— 


&0 
6l8 
7.6 
6.7 
8.6 
9.0 
10.1 
9.4 
9.0 
&] 

as 

0.6 

7.0 

6.8 

9.6 

8.4 

9.8 

9.8 

9.8 

10.0 

10.0 

10.3 

10.3 

10.5 

10.6 

10.5 

10.5 

10.6 

10.5 

10.6 

10.5 

10.5 


Note.— Borings  are  oxoreAiuMl  in  feet  and  tenths  below  mean  low  water.  Borings  Kos.  12  to  32,  in- 
clusive, are  taken  from  tno  United  Stat<u)  engineer  surrey  of  1872.  The  locations  of  boring  stationa 
are  indicated  on  the  map  by  circles  and  figures,  thus:  0  32. 


B   21. 

ESTABLISHMENT  OF   HARBOR   LINES  AT  BOSTON  HARBOR,  MASSACHU- 
SETTS. 


a.  harbor  lines  for  dorchester  bay  from  south  boslx)n  to 
moon  island,  and  for  left  bank  of  charles  river  basin 
from  grand  junction  railroad  bridge  to  the  navy-yard. 

United  States  Harbor  Line  Board, 

Boston^  Masa.j  January  28, 1890. 

General:  The  Harbor  Line  Board  for  Boston  Harbor,  Massacha- 
setts,  constituted  by  Special  Orders,  No.  38,  Headquarters  Corps  ofEn- 
gineers,  August  13, 1888,  at  its  session  held  in  this  city  to-day,  has  con- 
sidered Dorchester  Bay  from  South  Boston  to  Moon  Island,  and  the 
left  bank  of  the  Charles  River  Basin  from  the  Grand  Junction  Bail- 
road  bridge  to  the  navy-yard,  and  has  the  honor  to  submit  for  the  ap- 
proval of  the  Secretary  of  War  certain  harbor  lines  which  are  deline- 
ated upon  the  accompanying  charts. 

For  Dorchester  Bay  between  a  point  C  at  City  Point  and  a  point  Y 
on  Neponset  River  the  pier-head  lines  coincide  with  the  lines  now  fixed 
by  the  laws  of  Massachusetts,  in  chapters  293  of  the  acts  of  1856,  351  of 
the  acts  of  1872,  and  332  of  the  acts  of  1873. 

On  the  right  bank  of  the  Neponset,  between  the  Neponset  Avenue 
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Bridge  and  the  month,  the  pier-head  line  recommended  follows  the  line 
established  b^^  the  State  in  its  general  features,  but  modified  to  give  a 
gradual  increase  of  width  to  the  water-way  near  the  mouth  in  accord- 
ance with  the  best  modern  practice  in  the  case  of  tidal  streams. 

Between  the  mouth  of  the  Neponset  Kiver  and  the  sewerage  outlet 
on  Moon  Island  the  State  has  never  defined  harbor  lines:  this  has  been 
done  by  the  Board,  after  several  public  meetings  and  full  consultation 
with  the  riparian  proprietors,  in  a  manner  which  it  is  believed  will  pro- 
tect the  general  interests  of  the  harbor  and  serve  the  local  needs  of  the 
district  in  question. 

The  State  of  Massachusetts  hasnever  fixed  bulkhead  as  distinguished 
from  pier-head  lines.  The  Board  has  deemed  it  best  to  do  so,  and  the 
accompanying  maps  sufficiently  indicate  the  proposed  location  of  the 
bulkhead  lines  beyond  which  it  is  understood  that  no  solid  constructions 
shall  hereafter  be  extended. 

On  theleft  bank  of  the  Charles  Biver  Basin,  between  Grand  Junction 
Railroad  Bridge  and  Oraigie's  Bridge,  the  pier  and  bulkhead  line  has 
been  drawn  to  coincide  with  the  line  established  by  the  State  legis- 
lature. 

•The  tidal  prism  of  the  Charles  Eiver  Basin  has  already  been  unadvis- 
edly reduced,  and  this  line  contemplates  a  still  further  reduction;  more- 
over, the  forest  of  piles  driven  in  the  water-way  below  interferes  with  the 
current  at  the  mouth  of  the  river.  A  comparison  of  the  survey  of  1888 
with  that  of  1861  shows  a  shoaling  below  the  bridges  of  712,415  cubic 
yards,  reducing  the  average  depth  by  3.66  feet  over  an  area  of  more  than 
120  acres. 

Several  Boards  and  all  the  officers  of  the  Corps  of  Engineers,  who  for 
many  years  have  discussed  and  reported  upon  this  subject,  have  insisted 
upon  the  preservation  of  the  Charles  Biver  Basin  as  a  tidal  reservoir  for 
the  maintenance  of  the  channels  of  the  harbor.  But  heretofore  the 
General  Government  has  never  exercised  the  right  to  control  and  direct 
this  matter,  although  the  fact  of  these  encroachments  has  been  officially 
placed  on  record.  Meanwhile  the  State  of  Massachusetts  has  author- 
ized the  filling  up  of  this  basin  to  the  line  above  mentioned  without  a 
corresponding  enlargement  of  the  tidal  prism  in  other  places,  and  has 
granted  privileges  involving  a  great  outlay  of  capital.  To  move  the 
pier  and  bulkhead  line  back  as  would  be  desirable  for  the  ^'protection 
and  preservation  of  the  harbor,"  would  therefore  interfere  with  vested 
rights  of  great  value.  In  granting  these  privileges  the  State  of  Massa- 
chusetts has  virtually  assumed  the  responsibility  for  any  injury  to  the 
harbor  that  has  accrued  or  may  accrue  from  this  cause,  and  the  Board 
therefore  recommends  for  the  approval  of  the  Secretary  of  War  the 
lines  above  indicated. 

From  Graigie's  Bridge  to  the  navy-yard  at  Charlestown,  the  Board 
has  deemed  it  «xi)edient  for  the  '^  preservation  and  protection  of  the 
harbor"  to  establish  a  bulkhead  line,  as  well  as  a  pier-head  line.  These 
two  lines  coincide  as  far  as  Warren  Bridge,  and  up  to  the  Eastern  Rail- 
road Bridge  conform  to  the  existing  harbor  line  enacted  by  State  law. 
Beyond  the  Eastern  Eailroad  Bridge  the  Stateharbor  line  is  abandoned, 
and  the  new  lines,  located  coincidently,  assume  a  new  direction,  closer 
to  the  original  shore-line,  as  far  as  Warren  Bridge.  Eastward  of  War- 
ren Bridge  the  pier-head  line  coincides  with  the  State  harbor  line  as  far 
as  the  navy-yard,  while  the  bulkhead  line  follows  a  nearly  parallel 
course  to  the  northward,  at  a  distance  of  600  feet,  approximately.  The 
State  line  and  the  proposed  lines  are  delineated  upon  acieo\L^^\vs\x\^ 
charts. 
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The  harbor  lines  which  are  recommended  for  adoption  are  defined  as 
follows : 

I. — DORCHESTER  BAY— PIBR-HBAD  LINES. 

t 

The  pier-bead  line  commeoces  at  a  point  marked  C,  which  is  in  the  westerly  line  of 
P  street,  South  Boston,  extended  southwardly  and  530  feet  from  the  southerly  line  of 
Sixth  street;  thence  south  west  wardly  again  to  the  point  D,  in  the  easterly  line  of  M 
street  extended  southwardly,  and  1,300  feet  from  the  southerly  line  of  Eighth  street ; 
thence  westWardly  parallel  with  Eighth  street,  to  the  point  £,  in  the  easterly  line  of 
Old  Harbor  street  extended  southwardly ;  thence  southwardly  1,400  feet  to  the  point 
P,  in  the  easterly  line  of  Old  Harbor  street  extended  southwardly ;  thence  east  wardly, 
making  an  an^le  of  104^  (taken  from  a  northerly  to  an  easterly  direction)  with  the 
line  last  described,  to  the  point  G,  in  the  easterly  line  of  M  street  extended  south- 
wardly :  thence  3,200  feet  to  the  point  H,  in  the  easterly  line  of  M  street  extended 
southwardly ;  thence  south westwardly  2,320  feet,  making  an  angle  of  124°  (taken 
from  a  northeastwardly  to  a  southwest  wardly  direction)  with  thelinelast  described, 
to  a  point  marked  X';  thence  continuing  1,900  feet  westwardly  a  little  more  south- 
wardly, making  an  angle  of  5°  15'  with  the  line  last  described,  extended  to  the 
point  marked  I';  thence  westwardly  in  a  straight  line,  which,  extended  would  strike 
the  east  side  of  the  embankment  of  the  Old  Colony  and  Newport  Railroad  515  feet 
northwardly  from  the  north  side  of  the  present  water-way  through  said  embankment, 
to  a  point  500  feet  east  wardly  from  the  east  side  of  said  em]>ankmeut  marked  «P ; 
thence  southwardly  590  feet  parallel  to  the  east  side  of  said  embankment  to  a  point 
marked  K';  thence  sontheastwardly  in  a  straight  line  to  the  point  marked  Xi,  which 
is  distant  200  feet  from  the  northeasterly  corner  of  Ranstead,  Dearborn  and  Com- 
pany's Wharf  (as  built  in  1856),  measuring  at  right  angles  with  the  northeasterly  end 
of  said  wharf;  thence  southwardly  to  the  point  M,  distant  1,350  feet  from  the  north- 
easterly rail  of  the  Old  Colony  Railroad,  measuring  at  right  angles  therewith  from 
a  point  distant  4,000  feet  northwestwardly  from  the  draw  in  their  bridge  oyer  Nepon- 
set  Riyer ;  thence  southeastwardly  to  the  point  N.  distant  1,200  feet  from  said  rail, 
measuring  at  right  angles  therewith  from  a  point  distant  3,300  feet  northwestwardly 
from  said  draw ;  thence  southeasterly  to  the  point  O,  which  is  distant  1,460  feet  from 
the  said  rail,  measuring  at  right  angles  therewith  from  a  point  distant  2,670  feet 
northwestwardly  from  the  said  dra^ ;  thence  southeastwardly  again  to  the  point  P, 
distant  1,630  feet  from  said  rail,  measuring  at  right  angles  therewith  from  a  i>oint 
distant  2,150  feet  northwestwardly  from  said  draw;  thence  southeastwardly  a^ain 
to  the  point  Q,  distant  1,700  feet  northeastwardly  from  said  rail,  measuring  at  right 
angles  therewith  from  a  point  distant  1,^00  feet  northwestwardly  from  said  draw; 
thence  southeastwardly  again  to  the  point  R,  distant  1,590  feet  northeastwardly 
from  said  rail,  measuring  at  right  angles  therewith  from  a  point  1,090  feet  north- 
westwardly from  said  draw ;  theuee  sontheastwardly  to  the  point  S,  distant  1,340 
feet  northeastwardly  from  said  rail,  measuring  at  right  angles  therewith  from  a 
))oint  distant  630  feet  northwestwardly  from  said  4i'a^;  thence  southerly  to  the 
point  T,  distant  1,140  feet  northeastwardly  from  said  rail,  measuring  at  right  angles 
therewith  from  a  point  distant  380  feet  northwestwardly  from  said  draw;  thence 
south  west  wanlly  to  the  point  U,  distant  850  feet  northeastwardly  from  said  rail, 
measuring  at  ri>{ht  angles  therewith  from  a  point  distant  270  feet  northwestwardly 
from  said  draw;  thence  south  westwardly  again  to  the  point  W,  on  the  southeast- 
wardly corner  of  James  Jenkins's  Wharf,  formerly  so  called ;  thence  south  westwardly 
again  to  the  point  X,  on  the  southeasterly  corner  of  W.  H.  Chamberlin's  Wharf, 
formerly  so  calhMl;  thence  continuing  south  west  wardly  along  the  southeastwardly 
ends  of  said  Chamberliu's  Wharf  and  of  Edward  Preston's  Wharf,  formerly  so  called, 
to  the  point  Y,  on  the  eastwardly  side  of  the  Neponset  Bridge. 

On  the  easterly  side  of  Neponset  Riyer  the  line  begins  at  the  point  Af  on  the  easterly 
side  of  the  Neponset  Bridge,  and  400  feet  soatherly  from  the  point  T  on  the  west  side 
of  the  river ;  thence  in  a  straight  line  to  the  point  B'  on  the  northeasterly  side  of  the 
Old  Colony  Railroad  Bridge,  distant  400  feet  southeastwardly  from  the  line  W-^X  on 
the  opposite  side  of  the  river,  between  the  points  Wand  X,  measuring  at  right  angles 
from  said  line ;  thence  northeastwardly  parallel  to  the  line  W-U,  on  the  opposite  side 
of  the  river  to  the  point  C,  distant  400  feet  southeastwardly  from  the  point  U,  meas- 
uriug  at  right  angfes  to  the  line  W-U ;  thence  northeastwardly  again  to  the  point  D', 
distant  450  feet  southeastwardly  from  the  opposite  point  T,  measuring  on  a  line  bi- 
secting the  angle  at  said  point  T;  thence  northwardly  to  the  point  E',  distant 
450  feet  eastwardly  from  the  opposite  point  S,  measuring  on  a  line  bisecting  the  angle 
at  said  point  S ;  thence  north  a  little  westerly  to  the  point  F',  distant  450  feet  east- 
wardly from  the  opposite  point  R,  measuring  on  a  line  bisecting  the  angle  at  said 
point  R;  thence  northerly  a  little  more  westerly  to  the  point  6',  distant  500  feet  east- 
eily  from  the  opposite  point  Q,  measuring  on  aline  bisecting  the  angle  at  said  point 
Q;  tbeaee  uortnweaterly  to  the  point  H',  distant  650  feet  northeasterly  from  the  op- 
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posite  point  P,  measaring  on  a  line  bisectiDg  the  angle  at  said  point  P ;  thence  north- 
westerly to  the  point  r,  distant  700  feet  northeasterly  from  the  opposite  point  O, 
measoring  op  a  line  bisecting  the  angle  at  O;  thence  northwesterly  to  the  point  J', 
distant  9%  feet  northeasterly  from  the  opposite  point  N,  measnring  on  aline  bisecting 
the  angle  at  N;  thence  northwesterly  to  the  point  K',  distant  900  feet  easterly  from 
the  point  M,  meaisnring  on  a  line  bisecting  the  angle  at  M ;  thence  northeaste  ly  to  the 
point  L',  distant  1,000  feet  from  the  point  L  on  the  west  side  of  the  river,  measuring 
on  a  line  perpendicular  at  L  to  the  line  L-M;  thence  to  the  point  M',  which  is  in  the 
easterly  side  of  M  street,  South  Boston,  prolonged  southwardly  3,150  feet  from  the 
point  H  near  the  west  shaft  of  sewsr  tunnel;  thence  due  east  to  the  point  N',  which 
is  3,000  feet  due  west  from  Squautum  Coast  Survey  Point;  thence  easterly  te  the 
XK>iut  O',  which  is  500  feet  due  north  from  Squantum  Coast  Survey  Point ;  thence  due 
east  4,000  feet  to  the  point  P ;  thence  to  the  north  comer  of  the  sewerage  outlet  at 
Moon  Head. 

ll.— IX>RCHK8TER  BAY~>BUIJLHKAD  LINKH. 

The  bulkhead  line  is  coincident  with  the  pier-head  line  from  the  point  C  to  the 
point  P. 

From  F  it  runs  southwardly  in  a  straight  line  to  the  point  I,  which  is  on  the  line 
IBvhicb  bisects  the  angle  at  G  of  the  pier-head  line  and  600  feet  west  of  the  line 
G-H  of  the  pier-head  line ;  thence  parallel  to  the  pier  head  line  G^H,  and  600  feet 
within  it,  to  a  point  on  the  line  bisecting  the  angle  at  H  of  the  pier-head  line ; 
thence  parallel  to  the  pear-head  line  H-X'  lor  a  distance  of  1,300  feet ;  thence  turning 
by  an  angle  of  105^,  measuring  from  an  easterly  to  a  northerly  direction,  and  running 
2,000  feet;  thence  turning  by  an  angle  of  105^,  measuring  from  a  southerly  to  a  westerly 
direction,  and  runqing600  feet;  thence  turning  by  an  angle  of  86*^,  measnring  from  an 
easterly  to  a  southerly  direction,  and  running  1,965  feet;  thence  turning  an  angle  of 
9P  15'  measuring  from  a  northerly  to  a  westerly  direcction,  and  running  1,600  teet  to  a 
I>oint  niarked  II.  which  is  at  the  intersection  of  two  lines,  one  a  line  parallel  to  the 

{lier-head  line  XM^  and  600  feet  within  it,  and  the  other  parallel  to  the  pier-head  line 
*- J^,  and  400  feet  within  it :  thence  parallel  to  the  line  l^-J'^,  and  400  feet  from  it  inland, 
to  the  easterly  side  of  the  Old  Colony  Railroad  embankment ;  thence  along  the  east- 
erly side  of  said  embankment  to  a  point  160  feet  southward  of  the  draw-opening ; 
thenee  eastwardly  parallel  to  K^L  of  the  pier-head  line  to  the  point  III.  The  point 
III  is  in  the  line  last  described  (parallel  to  K^-L)  at  its  intersection  with  the  north 
face  of  the  Boston  Gas  Company's  Wharf,  prolonged  920  feet  westerly  from  the  north- 
eastern comer  of  said  wharf;  thence  the  line  Allows  the  faces  of  said  wharf  to  an 
intersection  with  the  pier-head  line  L-M,  250  feet  southerly  from  L ;  thence  the  bulk- 
head and  pier-bead  lines  are  coincident  to  the  point  IV,  which  is  1,000  feet  south- 
ward from  the  point  L ;  thence  in  a  straight  line  parallel  to  South  street  and  200  feet 
from  the  south  side  of  said  street  to  a  point  on  the  eastern  side  of  Commercial  Street 
Bridge ;  tbence  along  the  east  side  of  Commercial  Street  Bridge  750  feet ;  thence  to 
the  point  V,  which  is  distant  900  feet  northeastwardly  from  northeastern  rail  of  the 
Old  Colony  Railroad,  measuring  at  right  angles  therewith,  at  a  point  distant  3,300 
feet  northwestwardly  from  the  draw  in  the  bridge  over  the  Neponset  River;  thence  to 
the  point  VI  which  is  distant  1,350  feet  northeastwardly  from  said  rail,  measuring  at 
right  angles  therewith,  at  a  point  distant  2,150  feet  northwestwardly  from  said 
draw ;  thence  to  a  point  distant  1,400  feet  northeastwardly  from  said  rail,  measnring 
at  right  angles  therewith  from  a  point  distant  1,600  feet  from  said  draw ;  thenee  to  a 
point  distant  1,250  feet  northeasterly  from  said  rail,  measnring  at  right  angles  there- 
with, from  a  point  distant  1,090  feet  northwesterly  from  said  draw;  thence  to  the 
northeast  corner  of  the  sea-wall  of  Steam's  lumber  wharf;  thence  to  a  point  155  feet 
northwesterly  from  the  point  W  of  the  pier-head  line,  measnring  alon^  the  north- 
eastern face  of  said  wharf;  thence  the  bulkhead  line  is  parallel  to  and  15o  feet  distimt 
from  the  pier-bead  lines  to  the  city  highway  bridge  over  Neponset  River. 

On  the  easterly  side  of  Neponset  River  the  bulkhead  line  starts  at  a  point  on  the 
east  side  of  the  highway  bridge  over  Neponset  River,  750  feet  southeast  from  the 
point  Y,  measuring  along  the  east  side  of  said  bridj^e,  and  runs  in  a  straight  line  to 
a  point  in  the  east  side  of  the  Old  Colony  Railroad  Bridge  350  feet  southeastward  from 
the  point  B'  of  the  pier* head  line,  measuring  along  the  east  side  of  said  bridge ;  thence 
to  the  point  VII,  which  is  350  feet  distant  from  the  point  C  of  the  pier-headline, 
measuring  on  a  perpendicular  to  the  pier-head  line  B'-C  at  C ;  thence  to  the  point 
VIII,  which  is  350  feet  distant  from  the  point  D'  of  the  pier-head  line,  measurin|f  on 
a  perpendicular  to  the  pier-headline  C'-D'  at  D' ;  tbence  to  the  point  IX,  which  is  in 
the  pier-bead  line  B'-C'  extended  eastwardly  1 ,050  feet  from  C ;  thonce  to  the  point 
X,  which  is  distant  2,420  feet  from  the  northeasterly  rail  of  the  Old  Colony  Railroad, 
mea)9uring  porpendicniar  thereto,  at  a  point  1,090  feet  from  the  draw  in  the  bridge 
over  the  Neponset  River ;  thence  to  the  point  XI,  which  is  distant  2,775  feet  north- 
easterly from  said  rail,  measuring  at  right  angles  therewitb,  ^Tom  «b  "^qVivXi  ^\^\*<aiVLVk 
3,300  feet  from  said  draw ;  thence  the  bulkhead  line  is  pataWeV  to  \>Yi^  ^\«tA\«»iW\T^«<i 
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and  600  feet  witbin  it,  to  a  point  XII,  wfaicb  is  at  its  intersection  with  the  foot  of  tbe 
outfall  sewerage  embankment,  near  point  P'  of  tbe  pier-bead  line ;  tbenee  along  said 
foot  of  tbe  embankment  to  tbe  nortb  corner  of  tbe  sewerage  outlet,  where  the  l>ulk- 
bea<l  and  pier-bead  lines  meet. 

III.— I.E^  BANK  OF  CHARLES  RIVER,  BETWEEN  GRAND  JUNCTION  RAILROAD  BRIDGE 

AND  THE  NATY-TARD. 

Beginning  at  a  point  on  tbe  northerly  side'of  West  Boston  Bridge  at  its  intersection 
with  the  face  of  the  wharf,  and  marked  by  a  copper  tack  through  an  iron  plate  on  the 
cap  outside  of  the  brick  sidewalk,  and  indicated  on  tbe  plan  by  tbe  letter  A ;  thence 
running  southwesterly  on  a  curve  of  951.34  feet  radius  (tangent  to  a  line  to  be  here- 
after described  running  between  We.st  Boston  and  Craigie's  bridges)  for  a  distance  of 
503.01  feet;  thence  continuing  southwesterly  on  a  straight  line  tangent  to  said  cnrve 
for  a  distance  of  G,83B.19feet;  thence  westerly  on  a  curve  of  1,200  feet  radius,  tan- 
gent to  tbe  last  named  line  for  a  distance  of  496.97  feet ;  thence  westerly  on  a  straight 
line  tangent  to  tbe  last  named  cnrve  to  tbe  Grand  Junction  Railroad  Bridge.  Again 
beginning  at  tbe  point  on  tbe  northerly  side  of  West  Boston  Bridge  marked  A 
(previously  described);  thence  northeasterly  to  point  B,  which  is  on  the  southerly 
side  of  Craigie's  Bridge  at  its  intersection  with  tbe  face  of  the  wharf,  and  is  marked 
by  a  copper  tack  through  an  iron  plate  on  tbe  cap  outside  of  tbe  sidewalk,  and  is 
referred  to  point  B,'  which  is  at  tbe  southeasterly  comer  of  tbe  Boston  and  Lowell 
machine-shop,  distance  from  B  to  B'  73.39  feet ;  bearing  from  B  to  B'  224^  46'  12." 
Tbence  northeasterly  to  point  C  at  the  southerly  side  of  the  Boston  and  Lowell  Rail- 
road passenger  bridge  at  its  intersection  with  tbe  face  of  the  wharf,  and  is  marked 
on  tbe  cap-sill  of  tbe  bridge  by  a  copper  tack  through  an  iron  plate ;  thence  the  line 
continues  northeastwardly  to  tbe  point  C. 

Tbe  point  C*  is  58  feet  southerly  (measuring  along  the  face  of  the  solid  bulkhead) 
from  the  intersection  of  tbe  line  B>C  just  described;  prolonged  to  an  intersection  with 
tbe  solid  bulkhead  of  the  Fitcbbnrg  Railroad  Bridge ;  C  is  853  feet  approximately 
northeasterly  from  C. 

From  C  the  line  follows  the  faces  of  tbe  solid  bulkhead  of  the  Fitcbbnrg  Railroad 
in  an  easterly  direction  to  tbe  point  D^  which  is  at  the  intersection  of  said  solid  bulk- 
bead  with  the  westerly  side  of  Warren  Bridge. 

At  the  point  D'  tbe  pier  and  bulkhead  lines  separate :  Tbe  pier- head  line  lies  in  the 
west  face  of  Warren  Bridge,  to  tbe  point  D,  which  is  about  66  feet  southerly  from  the 
outer  face  of  tbe  wharf  on  the  same  westerly  side  of  Warren  Bridge,  and  is  marked  by 
a  copper  tack  through  an  iron  plate ;  tbence  the  pier-head  line  extends  to  the  point  £, 
which  is  at  tbe  easterly  sideof  Cbarles  River  Bridge,  abont  80  feet  southerly  from  the 
outer  face  of  Tudor's  Wharf,  on  tbe  same  easterly  side  of  said  Cbarles  River  Bridge, 
and  is  marked  by  a  copper  tack  through  an  iron  plate  tbence  northeasterly  to  tne 
point  F,  which  is  abont  80  feet  southeasterly  from  tbe  southwesterly  corner  of  Hit- 
tinger's  Wharf,  and  nearly  in  tbe  alignment  of  ,the  westerly  side  of  said  Hittinger's 
Wbarf,  produced  and  is  referred  to  point  £ ;  distance  from  point  F  to  point  £,  379  leet ; 
bearing  from  point  F  to  point  £  is  59^  6'  27'' ;  tbence  northeasterly  to  point  G  which 
is  at  tbe  southwesterly  corner  of  the  navy-yard  shears  wharf,  and  is  referred  to  point 
G'  which  is  near  the  same  southwesterly  corner  of  the  said  navy-yard  shears  wharf, 
and  is  marked  by  a  copper  tack  through  an  iron  plate ;  distance  from  G  to  G'  1.40 
feet ;  bearing  from  G  to  G'  150^  35'. 

From  the  point  D'  tbe  bulkhead  line  runs  northeasterly  in  a  straight  line  (parallel 
to  tbe  pier-nead  line  F-G)  1,470  feet  approximately  to  an  intersection  with  the 
boundary  wall  of  the  navy-yard. 


Bespectfally  submitted. 


Brig.  Gen.  Thomab  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


Henry  L.  Abbot, 
Colonel  of  Engineers^ 

£vt  BHg.  Oen.^  U.  S.  A. 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 

S.  M.  Mansfield, 
Lieut  Col.  ofEngineeri. 

W.  R.  LlYERMORB, 

Major  of  Engineers. 
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[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  12,  1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Harbor  Liue  Board  for  Boston  Harbor,  Massachusetts,  consti- 
tuted by  Special  Orders  No.  38,  Headquarters  Corps  4)f  Engineers, 
August  13, 1888,  at  its  session  held  in  Boston,  January  28, 1890,  adopted 
and  xecom  mends  for  the  approval  of  the  Secretary  of  War  the  follow- 
ing harbor  lines,  described  in  the  within  report  and  delineated  upon 
the  accompanying  charts : 

1.  Dorchester  Bay,  pier-head  lines. 

2.  Dorchester  Bay,  bulkhead  lines. 

3.  Left  bank  of  Charles  liiver,  between  Grand  Junction  Bailroad 
Bridge  and  the  navy -yard. 

^t  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracings 
submitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[Second  indorsement.] 

War  DEPARTiMmNT, 

February  13y  1S90. 
Approved. 

^     Bedfield  Proctor, 

Secretary  of  War. 

b.  HARBOR  lines  FOR  CHARLES  RIVER,  MASSACHUSETTS. 

United  States  Harbor  Line  Board, 

Boston^  Mas%.^  March  7,  1890. 

General  :  The  Harbor  Line  Board  for  Boston  Harbor,  Massachu- 
setts, constituted  by  Special  Orders  No.  38,  Headquarters  Corps  of 
^Engineers,  August  13,  1888,  at  its  session  held  in  this  city  to-day  has 
considered  Charles  River  from  the  lines  established  by  the  Secretary  of 
Wmt,  near  the  Brook  line  Street  Bridge  to  Market  Street  Bridge,  and 
has  the  honor  to  submit  for  the  approval  of  the  Secretary  of  War  cer- 
tain harbor  lines  which  are  delineated  upon  the  accompanying  chart. 

The  State  of  Massachusetts  has  never  established  lines  upon  this 
portion  of  the  river,  but  the  Board  has  deemed  it  necessary  to  do  so. 
The  lines  recommended  are  indicated  upon  the  chart  and  described  as 
follows : 

THE  LINK  ON  THE  NORTH  BIDE  OF  THE  CHARLES  RIVER 

begins  at  the  Grand  Junction  Railroad  Bridge,  at  tbe  intersection  of  the  east  side 
of  tbe  bridge  and  tbe  barbor-liue  approved  by  tbe  Secretary  of  War  Febraary  13. 
1890;  tbence  in  a  straigbt  line,  making  an  angle  witb  tbe  barbor  line  above  referred 
to  of  16G^  20',  measuring  from  a  nortbeasterly  to  a  nortbwesterly  direction,  1,020  feet 
approximately,  to  tbe  point  B,  wbiob  is  sitnated  on  a  line  parallel  to  and  600  feet 
north  of  tbe  northeastern  rail  of  tbe  main  line  of  the  no8t-ou  and  Albany  Railroad; 
tbence  parallel  to  said  rail  675  feet  to  tbe  point  C ;  tbence  to  tbe  point  D  by  tbe  arc 
of  a  circle  of  860  feet  radius,  tangent  to  tbe  line  last  described,  said  arc  subtending 
an  angle  at  tbe  center  of  64^  4.V,  measuring  from  a  southwesterly  to  a  westerly  direc- 
tion ;  tbence  on  a  taogent  to  tbe  last  described  circle,  850  feet  to  the  point  £^  AO^vd 
tangent  on  tbe  lineDE,  if  produced,  will  intersect  tbe  east  d'\dQol'¥LW4^t^V>Tc^H&x\^^ 
produced  155  feet  northeastward  from  tbe  face  of  tbe  ea6tei\^  ^toue  ^nt'Oi'&iiX* Q^  ^^kw^ 
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bridge;  thonce  t3  the  poiot  F,  at  the  sontheast  corner  of  said  abutment;  thence  fol- 
lowing the  face  of  said  abutment  and  the  faces  of  the  stone  wharf  of  the  Riverside 
Press  Company  to  the  point  G,  at  the  northwest  corner  of  said  stone  wharf;  thence 
to  the  point  H^  which  is  the  northwest  corner  of  the  solid  abutment  of  Western  Ave- 
nue Bridge  on  the  Cambridge  side ;  thence  to  the  point  I,  which  is  in  the  line  of  the 
Bontfa  side  of  the  first  street  north  of  Sands  street  (Cambridge),  extended  Westerly 
3^0  feet  from  the  west  side  of  Banks  street ;  thence  to  the  point  J,  whfoh  is  400  feet 
from  the  west  side  of  Banks  street,  measuring  westerly,  along  the  south  side  of  the 
second  street  north  ot  Sands  street ;  thence  to  the  point  K,  which  is  at  the  southeast 
corner  of  the  wharf  at  the  foot  of  Otter  street ;  thence  to  the  northwest  corner  of  said 
wharf;  thence  to  the  southeast  corner  oi  Wellington's  Wharf;  thence  t4>  the  soatb- 
west  corner  of  said  wharf;  thence  to  the  west  comer  of  College  Wharf;  thence  to 
the  east  comer  of  the  solid  abutment  of  the  Brighton  Street  Bridge  on  the  Cambridge 
side ;  thence  to  the  point  L,  which  is  in  the  line  of  the  west  side  of  that  part  of  Mur- 
ray street  which  runs  southwesterly,  extended  southwesterly  760  feet  from  the  south 
side  of  Lyman  street;  thence  to  the  )>oint  M,  which  is  in  the  line  of  the  north  side 
of  that  part  of  Murray  street  which  runs  southeasterly,  extended  northwesterly  830 
feet  from  the  west  side  of  Brighton  street ;  thence  to  the  southeast  corner  of  the 
Cambridge  Gas  Company's  Wharf;  thence  to  the  point  N,  which  is  in  the  line  of  the 
east  side  of  Willard  street,  extended  southerly  180  feet  from  the  north  side  of  Mount 
Auburn  street;  thence  to  the  point  O,  which  is  115  feet  from^he  north  side  of  Moftit 
Auburn  street,  measuring  at  right  angles  therewith  from  a  point  155  feet  west  of  the 
west  corner  of  Willard  street;  thence  parallel  to  Mount  Auburn  street  315  feet  to  the 
point  P;  thence  to  the  southeast  corner  of  the  Monument  Wharf,  marked  Q  on  the 
tracing. 

THE  LINE  OK  THE  SOUTH  SIDE  OF  THE  CHARLES  RIVER 

begins  at  the  northeast  corner  of  the  solid  part  of  Abbot's  Wharf,  near  Brookline 
Street  Bridge,  and  at  the  end  of  the  harbor-line  approved  by  the  Secretary  of  War 
July  27,  18{3 ;  thence  in  a  straight  line  1?80  feet  to  the  point  B',  which  is  120  feet  dis- 
tant from  the  northerly  rail  of  the  Boston  and  Albany  main  track ;  thence  parallel  to 
Naid  rail  830  feet  to  the  point  C ;  thence  to  the  point  D',  by  the  arc  of  a  circle  of  1,200  feet 
radius,  tangent  to  the  line  last  described,  said  arc  subtending  an  angle  of  66^  12'  at  the 
center,  measuring  from  a  southwesterly  to  a  westerly  direction  ;  thence  tangent  to  the 
circle  last  described  915  feet  to  the  point  E',  said  tangent  if  produced  will  intersect 
the  east  side  of  River  Street  Bridge,  65  feet  more  or  less,  northeast  from  the  solid 
abutment  of  the  bridge  on  the  Boston  side ;  thence  to  the  point  F',  at  the  north  cor- 
ner of  the  solid  abutment  of  Western  Avenne  Bridge  on  th'e  Boston  side ;  thence  par- 
allel to  the  line  HI  on  the  opposite-side  of  the  river,  500  feet  to  the  point  G' ;  thence  to 
the  point  H^  which  is  315  feet  distant  from  the  opposite  point  J,  measuring  on  a  line  at 
right  angles  to  the  line  IJ  at  J ;  thence  to  the  point  I^,  which  is 280  feet  distant  from  the 
opposite  point  K,  measuring  on  a  line  perpendicular  to  the  face  ot  the  wharf  at  K  ;- 
thence  to  the  point  J',  which  is  300  feet  from  the  northwest  corner  of  the  opposite 
wharf,  measuring  perpendicular  to  the  face  of  the  wharf  at  said  corner ;  thence  to  the 
point  R',  which  is  300 feet  from  the  east  cffrner  of  Wellington's  Wharf,  measuring  on 
a  line  jierpendicularto  the  face  of  said  wharf,  at  said  corner;  thence  to  the  point  L', 
which  is  320  feet  from  the  west  corner  of  College  Wharf,  measuring  on  a  line  perpen- 
dicular at  said  corner  to  theline  joining  said  corner  with  the  west  comer  of  Wellington's 
Wharf;  thence  to  the  east  corner  of  the  solid  wharf  east  of  Brighton  Street  Bndge ; 
thence  along  the  faces  of  said  stone  wharf  to  the  abutment  of  the  Brighton  Street 
Bridge  and  the  face  of  the  stone  wharf  west  of  said  bridge,  and  continuing  in  said 
line  280  feet  from  west  side  of  bridge  to  a  point  marked  M',  the  line  last  described 
makes  an  angle  of  7GP  2&  approximately  with  the  west  side  of  Brighton  Street  Bridge, 
measuring  from  a  southwesterly  to  a  westerly  direction ;  thence  to  the  point  N',  which 
is  340  feet  from  the  opposite  point  L,  measuring  on  a  line  bisecting  the  an^le  at  L ; 
thence  to  the  point  O  ,  which  is  340  feet  from  the  opposite  point  M,  measunng  on  a 
line  perpendicular  to  the  line  Joining  the  point  M  with  the  southeast  corner  of  the 
goH  wharf;  thence  to  the  point  P',  which  is  240-feet  from  the  southeast  corner  of  said 
wharf,  measuring  on  a  line  perpendicular  to  the  face  of  said  wharf  at  this  corner ; 
thence  to  the  peint  Q',  which  is  in  the  east  line  of  Willard  street,  extended  south- 
ward, 420  feet  from  the  north  side  of  Mount  Auburn  street;  thence  to  the  point  R', 
which  is  320 feet  from  the  north  side  of  Mount  Auburn  street,  measuring  on  a  line  per- 
pendicular thereto,  through  the  opposite  point  O;  thence  to  the  point  S',  which  is 
distant  210  feet  from  the  opposite  point  P,  measuring  on  a  line  bisecting  the  angle  at 
P ;  thence  to  the  point  T',  which  is  200  feet  distant  from  the  east  corner  of  Monument 
wharf,  marked  Q  on  tracing,  measuring  on  a  line  perpendicular  to  the  line  Joining 
said  comer  with  the  point  P. 

Above  the  points  Q  and  T  the  lines  follow  the  meanderings  of  the  river  as  laid 
dofrn  on  the  map.    They  are  parallel  and  200  feet  apart  to  the  northwestern  corner 
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of  Cas^edy's  Wharf,  near  Arsenal  Street  Bridge ;  thence  they  gradually  narrow  to  140 
feet  at  the  bridge  and  preserve  this  width  to  Market  Street  Bridge. 

Respectfully  sabmitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  BvL  Brig,  Oen.j  U.  8.  A. 

G.  L.  Gillespie, 
Lieutenant'  Colonel  of  Engineers, 

S.  M.  Mansfield, 
Lieutenant' Colonel  of  Engineers. 

W.  R.  LlYEBMOBE, 

Major  of  Engineer's. 
Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers^  (J.  8.  A. 

(First  indonsemeDt.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  13, 1890. 

Respectfally  sabmitted  to  tbe  Secretary  of  War. 

The  flarbor-LiDe  Board  for  Boston  Harbor,  Massachusetts,  constitu- 
ted by  Special  Orders  No.  38,  Headquarters  Corps  of  Engineers^  Au- 
gust 13,  1888,  recommends  for  the  approval  of  the  Secretary  of  War  the 
following  harbor-lines  described  in  the  within  report  and  delineated 
upon  the  accompanying  chart: 

1.  North  side  of  Charles  River  from  Grand  Junction  Railroad  Bridge 
to  Market  Street  Bridge. 

2.  South  side  of  Charles  River  from  Abbot's  Wharf,  near  Brookline 
Street  Bridge,  to  Market  Street  Bridge. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

(Second  indor4eineDt.J 

War  Department, 

March  17,  1890. 
Approved. 

Redfield  Proctor, 

Secretary  of  War. 


c.  hajbbor-lines  for  mystic  rives  with  its  tributaries  and 

chelsea  creek. 

United  States  Harbor-Line  Board, 

Boston^  Ma^s,j  May  23, 1890. 

General:  The  Harbor-Line  Board  of  Boston  Harbor,  Massachu- 
setts, constituted  ■  by  Special  Orders  No.  38,  Headquarters  Corps  of 
Engineers,  U.  S.  Army,  August  13,  1888,  at  its  session  held  in 
this  city  April  23, 1890  considered  the  Mystic  River  with  its  tributaries 
and  Chelsea  Creek,  and  has  the  honor  to  submit  for  the  approval  of  the 
Secretary  of  War  certain  harbor  lines  which  are  delineated  upon  the 
accompanying  charts,  Harbor-Line  Board  sheets  J  and  L,anddeiaicn\^^ 
herewith. 


540        REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S   ARMY. 

The  State  of  Massachusetts  has  established  lines  upou  a  portiou  of 
these  waters  only,  and  they  are  delineated  in  broken  lines  upon  the 
charts  where  they  do  not  coincide  with  the  lines  recommended  by  this 
Board,  and  all  are  referred  to  in  the  descriptions. 

The  meetings  of  the  Board  on  March  G  and  April  22  were  duly  adver- 
tised for  the  purpose  of  public  consultation  with  all  persons  interested 
in  the  establishment  of  harbor-lines  for  these  waters. 

The  term  pierhead  is  applied  to  lines  beyond  which  no  pile  structure 
shall  extend,  and  the  term  bulkhead  to  lines  beyond  which  no  solid  fill- 
ing shall  hereafter  be  permitted. 
Respectfully  submitted. 

Henry  L.  Abbot, 

Colenel  of  Engineers^ 
BvL  Brig.  Gen,^  U,  S.  A, 
G.  L.  Gillespie, 
Lieutenant- Colonel  of  Engineers, 
S.  M.  Mansfield, 


Brig.  Gen.  Thomas  L.  Casey, 
Chief  of  Engineers y  U,  S.  A. 


Lieutenant-Colonel  of  Engineers, 

W.  R.  LlVERMORE, 

Major  of  Engineers, 


(First  indoraement.) 

Office  Chief  of  Engineers, 

U.  S.  Army, 
June  4, 1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Harbor  Line  Board  for  Boston  Harbor,  Massachusetts,constituted 
by  Special  Orders,  No.  38,  Headquarters  Corps  of  Engineers,  August  13, 
1888,  recommends  for  the  approval  of  the  Secretary  of  War  the  follow- 
ing harbor  lines,  described  in  the  within  report  and  delineated  upon  the 
accompanying  chart: 

1.  Pier  and  bulkhead  lines,  south  side  of  South  Channel,  Mystic 
River. 

2.  Pier  and  bulkhead  lines,  south  side  Mystic  River. 

3.  Pier  and  bulkhead  lines,  Chelsea  side  of  Mystic  River  and  Chel- 
sea Creek,  between  Chelsea  Bridge  and  Meridian  Street  Bridge. 

4.  Pier  and  bulkhead  lines,  north  side  of  Mystic  River,  between 
Chelsea  Bridge  and  Boston  and  Maine  Railroad  bridge. 

5.  Bulkhead  and  pier-head  lines,  south  side  of  Mystic  River,  above 
the  Boston  and  Maine  Railroad  bridge. 

6.  Bulkhead  aud  pier-head  liDes,  north  side  of  Mystic  River,  above 
Boston  and  Maine  Railroad  bridge. 

7.  Pier-head  and  bulkhead  lines.  Maiden  River. 

8.  Pier-head  and  bulkhead  lines.  Island  End  River. 

9.  Pier-head  and  bulkhead  lines,  Eiist  Boston  side  of  Chelsea  Creek, 
between  Meridian  Street  Bridge  and  Chelsea  Street  Bridge. 

10.  Pier-head  and  bulkhead  lines,  Chelsea  side  of  Chelsea  Creek,  be- 
tween Meridian  Street  Bridge  and  Chelsea  Street  Bridge. 

n.  Pier-head  and  bulkhead  lines,  Chelsea  side  of  Chelsea  Creek, 
above  Chelsea  Street  Bridge. 

12.  Pier-head  and   bulkhead  lines,  easterly  side  of  Chelsea  Creek, 
above  Chelsea  Street  Bridge. 
It  is  recommended  that  the  liueB  selected  be  approved,  and  that  the 
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Secretary  place  his  approval  both  upoa  the  report  and  the  tracing  sab- 
mitted. 

Thos.  Lincoln  Oaskt, 
Brig.  Oen.  Chief  of  Engineers. 

fSeoond  indonement.] 

War  Department,  June  20, 1890. 
Approved. 

Eedfield  Proctor, 

Secretary  of  War. 


DKSCRIFTIONOPTHEPIKR-HSAD  AlVD BULKHEAD  LINES  FOR  MYSTIC  RIVER,  EXTENDINO 
FROM  THE  MOUTH  OF  THE  RIVER  TO  THE  MSDFORD  STREET  BRIDGE,  WHICH  ARK 
RECOMMENDED  FOR  THE  APPROVAL  AND  ADOPTION  OF  THE  SECRETARY  OF  WAR  BT 
THE  HARBOR  LINE  BOARD  FOR  BOSTON  HARBOR,  CONSTITUTED  BY  SPECIAL  ORDERS, 
NO.  38,  HEADQUARTERS  CORPS  OF  ENGINEERS,  AUGUST  13,  1868,  IN  ITS  REPORT  DATED 
MAY  23,  1890. 

South  Hdeof  S^Hth  Channel,  Mystic 'Biver — Pier  and  hdkhead  lines. — ^The  pier  and 
bnlkhead  Hues  are  coincident,  beginning  at  tbe  northwesterly  comer  of  the  sea-wall 
of  tbe  United  States  navy-yard,  and  rans  westerly  in  a  straight  line  to  tbe  present 
northwesterly  corner  of  Holmes'  Wharf;  thence  continues  westerly  in  a  straight  line 
to  the  present  northeasterly  corner  of  Stone's  V^harf ;  thence  continues  westerly  fol- 
lowing and  coinciding  with  the  northerly  face  of  said  Stone's  Wharf,  and  continues  in 
the  same  direction  to  the  present  northeasterly  corner  of  Clark  &.  Smith's  Wharf; 
thence  continues  westerly  in  a  straight  line  to  a  point  in  the  northeasterly  line  of  Elm 
street  produced  northerly  at  the  westerly  end  or  said  South  Channel,  and  distant  150 
feet  sontberly  from  the  northwesterly  corner  of  said  channel  as  said  channel  is  defined 
in  chapter  481  of  the  acts  of  the  general  court  of  Massachusetts  of  the  year  1856.  This 
line  coincides  with  the  line  established  by  the  State  in  chapter  302,  acts  of  1874. 

South  side  Siystic  River — Pier  and  bulkhead  lines. — Beginning  at  the  point  where 
the  southeasterly  line  of  Johnson's  Wharf  extended  to  tbe  North  Channel  intersects 
a  line  drawn  from  the  northeasterly  comer  of  Tuft's  mill-pond  to  a  point  on  Chelsea 
Bridge  700  feet  northerly  from  the  northerly  side  of  the  south  draw  in  said  bridge; 
the  line  nins  easterly  820  feet  by  an  arc  of  a  circle  curving  northerly,  and  hav- 
ing a  radius  of  3,.500  feet ;  thence  continues  easterly  by  a  straight  line  tangent  to 
said  arc,  and  in  such  a  direction  that  it  shall  pass  through  a  point  on  the  north- 
westerly side  of  said  bridge,  770  feet  southerly  of  the  southerly  side  of  the  north  draw 
in  said  bridge,  running  by  said  straight  line  to  a  point  341  feet  westerly  of  the  westerly 
side  of  said  bridge;  thence  running  southeasterly  by  an  arc  of  a  circle  turning  south- 
erly, and  having  a  radius  of  675  feet,  said  arc  to  be  continued  until  a  straight  line, 
drawn  tangent  to  said  arc,  would,  if  continued^  pass  through  the  northeasterly  cor- 
ner of  the  timber  dock  of  the  navy  yard  of  the  united  States,  said  line  tangent  to  be 
continue<l  to  the  northerly  side  of  the  South  Channel  to  a  point  500  feet  distant  from 
said  corner  of  said  dock,  and  817  feet  distant  from  the  easterly  side  of  Chelsea  Bridge 
by 'a  line  drawn  at  right  angles  with  said  bridge;  thence  running  westerly  by  a 
straight  line,  which  extended  would  strike  the  line  of  the  northeasterly  side  of  Elm 
street  produced  500  feet  from  tbe  northerly  side  of  Medford  street,  measured  on  said 
northeasterly  side  of  Elm  street,  to  a  point  320  feet  easterly  from  said  northeasterly 
side  of  £lm  street  produced ;  thence  running  southwesterly  by  an  arc  of  a  circle 
turning  southerly  and  having  a  radius  of  600  feet  to  a  point  on  said  easterly  line  of 
Elm  street  extended  northerly  375  feet  from  the  northerly  side  of  Medford  street. 
This  line  coincides  with  the  line  established  by  the  State  in  chapter  481,  acts  of  1855, 
and  chapter  150,  acts  of  1867. 

The  portion  of  the  line  thus  described  between  its  point  of  beginning  and  where 
it  first  intersects  the  easterly  line  of  Elm  street  produced  northerly  to  the  channel, 
and  a  straight  line  drawn  from  this  point  of  beginning  to  the  northeasterly  corner  of 
Tuft's  mill-pond  is  to  be  considered  a  pier-head  line  beyond  which  no  t>ile  structure 
shall  be  extended,  and  the  remainder  of  the  line  above  described  is  to  be  considered 
a  bnlkhead  line  beyond  which  solid  filling  shall  not^ereafter  be  permitted. 

Beginning  again  at  tbe  point  where  the  line  above  described  first  intersects  the 
northeasterly  line  of  Elm  street  produced  northerly  to  the  channel,  the  bulkhead 
line  follows  the  line  of  the  northeasterly  line  of  Elm  street  produced  northerly  in  a 
southerly  direction  to  a  point  600  feet  distant  from  the  pier-head  line  measured  on  a 
line  at  right  angle  thereto ;  thence,  runs  westerly  in  a  line  parallel  to  and  600  feet  in^- 
•ide  of  the  pier-head  line  to  the  easterly  face  of  the  wall  bomidiTif^  *IxiS^%  n^iXl-^^^ 
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on  the  east ;  thence  along  the  face  of  this  wall  to  the  northeasterly  comer  thereof; 
thence  the  pier  and  bulkhead  lines  are  coincident  and  follow  the  channel-face  of 
Tuft's  mill-pond  wall  to  the  southerly  ahntments  of  the  Maiden  Bridge;  tbenoe 
along  this  solid  abutment  and  its  tiortheasterly  face  to  the  north  cornet  thereof; 
thence  in  a  straight  line  which,  if  produced,  will  strike  the  easterly  comer  of  the 
solid  filling  of  the  Boston  and  Maine  Railroad  Company's  coal  dock  aboye  the  Eastern 
Railroad  bridge  to  the  easterly  face  of  the  Eastern  Railroad  bridge ;  thence  along 
the  easterly  face  of  this  bridge  to  a  point  distant  375  feet  northeasterly  from  the 
northeasterly  comer  of  the  solid  abutment  of  said  last-named  bridge  on  the  southerly 
side  of  the  channel ;  thence  the  pier-head  line  runs  northwesterly  to  a  point  on  the 
easterly  side  of  the  bridge  of  the  Boston  and  Maine  Railroad,  distant  625  feet  northerly 
from  the  northeasterly  comer  of  the  solid  abutment  of  said  last-named  bridge  on 
the  southerly  side  of  the  channel ;  and  the  bulkhead  line  between  the  Eastern  Rail- 
road Bridge  and  the  Boston  and  Maine  Railroad  Bridge  is  parallel  to  and  30  feet  with- 
in said  pier-head  line. 

The  pier-head  line  so  described  between  the  Eastern  and  Boston  and  Maine  Rail- 
road bridges  coincides  with  the  lines  established  by  the  State  in  chapter  231  of  the 
acts  of  1873. 

The  line  of  the  channel  wall  of  Tuft's  mill-pond  was  established  as  a  harbor  line  by 
chapter  293  of  the  acts  of  1856.  Between  the  south  easterly  line  of  Johnson's  "Whan 
prolonged  and  Tuft's  mill-pond,  and  between  the  Maiden  ana  Eastern  Railroad  bridges, 
the  State  has  established  no  harbor  line. 

Beginning  again  at  the  point  of  intersection  bf  the  bulkhead  linesof  the  northerly 
side  of  the  South  Channel  and  Main  Channel,  said  point  being  500  feet  in  a  northerly 
direction  from  the  east  comer  of  the  timber  dock  of  the  United  States  navy-yard,  the 
pier-head  line  coiocides  with  the  bulkhead  line  of  the  Main  Channel  for  a  distance  of 
605  feet ;  thence  runs  northerly  in  a  straight  line  to  a  point  which  is  distant  385  feet 
easterly  from  the  easterly  side  line  of  said  avenue,  measuring  at  right  angles  to  said 
avenue  from  a  point  in  the  said  easterly  side  line,  which  latter  point  is  distant  100 
feet  southerly  from  the  top  face  of  the  northerly  abutment  of  said  avenue,  measuring 
said  latter  distance  on  said  easterly  side  line ;  thence  turning  and  running  northwest- 
erly in  a  straight  line  to  a  point  in  the  easterly  side  line  of  said  avenue  extended 
northerly,  which  point  is  distant  65  feet  northerly  from  the  top  face  of  the  abutment 
aforesaid,  measuring  on  said  easterly  side  line  so  extended.  Then  beginning  again 
at  a  point  in  the  westerly  side  line  of  said  aveone  extended  northerly,  which  point  is 
distant  65  feet  northerly  from  the  top  face  of  the  abutment  aforesaid,  measuring  on 
said  westerly  side  line  so  extended ;  thence  running  westerly  in  a  straight  line  to  a 
point  which  is  distant  30  feet  northerly  from  the  northwesterly  angle  of  the  sea-wall 
of  said  corporation  as  now  built ;  thence  turning  a  little  and  running  still  westerly 
in  a  straight  line  parallel  to  and  30  feet  distant  northerly  from  the  top  face  of  the 
northerly  sea-wall  of  said  corporation  as  the  same  is  now  authorised  to  be  built,  un- 
til the  said  straight  line  intersects  the  easterly  side  line  of  Elm  street  extended  north- 
easterly ;  thence  southerly  along  said  line  of  Elm  street  to  the  bulkhead  line. 

Said  pier-h^ad  line  coincides  with  the  line  established  by  the  State  in  chapter  272 
of  the  acts  of  1885. 

The  pier-head  line  on  the  north  side  of  the  South  Channel  is  parallel  to  the  bulk- 
bead  line  and  35  feet  outside  of  it,  as  established  by  the  State  in  chapter  19  of  the 
act«ofl859. 

Chelsea  side  of  Mystic  River  and  Chelsea  Creek,  between  Chelsea  Bridge  and  Meridian 
Street  Bridge— Pier  and  bulkhead  lines, — The  pier-head  line  coincides  with  the 'line 
established  by  the  State  in  chapter  344  of  the  acta  of  1887,  and  is  as  follows:  Begin- 
at  a  point  on  the  southeasterly  side  of  Chelsea  Bridge  at  the  southeasterly  comer  of  the 
solid  portion  of  said  bridge,  as  now  built,  at  the  Chelsea  end  thereof;  thence  running 
southeasterly  down  Mystic  River,  making  an  an^le  of  73^  6'  taken  from  a  southwesterly 
to  a  southeasterly  direction  with  the  southerly  side  of  said  bridge,  and  passing  through 
the  southwesterly  comer  of  Black^s  Wharf,  697.57  feet  1.0  a  point  at  or  near  the  angle  of 
junction  of  Chelsea  Creek  with  Mystic  River ;  thence  turning  78°  58'  11"  to  the  east  and 
north  and  running  northeast/orly  up  Chelsea  Creek,  passing  through  the  southeasterly 
corners  of  Gerrish's  Wharf  and  Bisbee's  Wharf,  1,496.03  feet  to  a  point  on  the  westerly 
side  of  Meridian  Street  Bridge,  marked  by  an  iron  plate  and  copper  tack,  and  distant 
2^3.3  feet  southerly  from  the  abutment  of  said  bridge  at  the  Chelsea  en^  thereof. 

The  bulkhead  line  is  parallel  to  and  300  feot  within  the  pier-head  line. 

North  side  of  Mystic  Biver,  between  Chelsea  Bridge  and  Boston  and  Maine  Railroad  Bridge 
— Pier  and  bulkhead  lines. — Beginning  at  a  point  where  a  line  drawn  on  the  north  side 
of  the  channel  parallel  to  and  1,200  feet  distant  from  the  bulkhead  line  on  the  south 
side  of  the  channel  intersects  the  westerly  line  of  the  north  abutment  of  Chelsea 
Bridge,  marked  M  on  Boston  Harbor  Line  Board  Sheet  ".T,"  the  pier-head  line  runs 
westerly  in  said  parallel  line  2,000  feet  to  a  point  marked  N.  Beginning  again  at  a 
point  marked  O  in  said  parallel  line,  at  the  point  of  its  intersection  with  the  easterly 
line  of  Elm  street  produced  across  the  river  and  running  westerly  in  said  pmllM 
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line  2,475  feet,  to  a  point  marked  P ;  thence  in  the  arc  of  a  circle  corving  west  and 
north,  and  tangent  to  said  line  at  said  point  P,  with  a  radius  of  1,600  feet,  to  its  in- 
t^lraection  with  the  westerly  line  of  the  Maiden  Bridge  abntraent;  thence  north- 
westerly in  a  straight  line  to  a  point  at  the  month  of  the  Maiden  River  marked  Q, 
said  point  being  7f0  feet  from  the  easterly  side  of  the  Boston  and  Maine  Railroad 
Bridge,  measuring  at  right  angles  thereto  from  a  point  570  feet  northerly  of  the  sonth 
end  of  the  north  abutment  of  said  bridge. 

The  bulkhead  line  is  coincident  with  tne  pier-head  line  between  the  points  M  and 
N.  Between  Island  End  and  Maiden  Rivers  the  bulkhead  line  is  600  feet  within  and 
parallel  to  the  pier- head  line,  terminating  in  Island  End  River  in  the  northeasterly 
line  of  Elm  street  produced  northerly,  and  in  Maiden  River  in  the  line  hereafter  do- 
scribed  for  the  left  bank  of  that  river. 

The  harbor  lines  upon  the  north  side  of  the  river,  established  by  the  State  in  chap- 
ter 293  of  the  acts  of  1856,  and  chapter  302  of  the  acts  of  1874,  are  indicated  upon 
sheet  J. 

South  8*de  of  Myniio  Rivera  ahove  the  Boston  and  Maine  Railroad  Bridge — Bulkhead 
andpier-head  lines, — Beginning  at  the  northeast  corner  of  the  south  abutment  of  the 
Boston  and  Maine  Railroad  Bridge,  the  bulkhead  and  pier-head  lines  are  coincident 
and  follow  the  north  face  of  said  abutment  to  the  west  comer  thereof;  thence  running 
southerly  along  the  westerly  face  of  the  said  abutment,  a  distance  of  700  feet ;  thence 
continue  northwesterly  1,200  feet  on  a  line  which  if  prolonged  would  pass  throusrh 
the  northeasterly  corner  of  the  sonth  abutment  of  tne  Middlesex  Avenue  Bridge ; 
thence  turning  Westerlj^  through  an  angle  of  135^  measured  from  a  southeasterly  to 
a  southwesterly  direction,  continue  in  a  straight  line  for  a  distance  of  300  feet; 
thence  turning  northwesterly  continue  in  a  straight  line  to  the  northeasterly  corner 
of  the  south  abutment  of  Middlesex  Avenue  Bridge ;  thence  along  the  northerly  face 
of  said  abutment  to  the  northwest  corni-r  thereof;  thence  by  an  angle  of  62^  with 
the  west  face  of  Middlesex  Avenue  Bridge  continue  northwesterly  in  a  straight  line 
for  a  distance  of  525  feet ;  thence  bv  the  arc  of  a  circle  with  a  radius  of  510  feet  tan- 
gent thereto  measuring  about  64^  36'  from  an  easterly  to  a  westerly  direction,  and  by 
a  tangent  which  extended  would  strike  the  southerly  line  of  Mystic  avenue  at  a 
point  1,420  feet  westerly  of  the  southwest  corner  of  Mystic  avenue  andTaylor  street, 
to  a  point  250  feet  northeasterly  from  the  south  side  of  Mystic  avenue,  measured 
aloqg  said  tangent ;  thence  northwesterly  by  a  straight  line  making  an  angle  of  40^ 
with  said  tangent,  to  the  line  of  the  northerly  side  of  Mystic  avenue,  at  a  point 
marked  X. 

North  »ide  of  Mystic  River,  above  Boston  and  Maine  Railroad  Bridge  Bulkhead  and  pier- 
head lines, — Beginning  at  the  easterly  corner  of  the  north  abutment  of  the  Boston  and 
Maine  Railroad  Bridge,  the  bulkhead  and  pier-head  lines  are  coincident  and  follow 
the  southerly  face  of  said  abutment  to  the  southwest  comef  thereof;  thence  the 
westerly  face  of  the  said  abutment  for  a  distance  of  400  feet ;  thence  northwesterly  by 
a  straight  line  making  an  angle  of  40^  with  said  line  and  said  abutment,  a  distance 
of  450  feet ;  thence  northwesterly  by  a  straight  line  which  prolonged  would  strike  the 
easterly  side  of  Middlesex  Avenue  Bridge  at  a  {loint  290  feet  northerly  of  the  end  of 
the  draw  opening  on  the  north  side,  a  distance  of  1,000  feet;  thence  northwesterly  t« 
a  point  in  the  westerly  side  of  Middlesex  Avenue  Bridge  425  feet  distant  from  the 
southwesterly  end  of  the  draw  opening  in  the  north  side;  thence  turning  westerly 
and  southerly  by  the  arc  of  a  circle  of  1,915  feet  radius  (the  center  of  said  circle  being 
in  the  west  face  of  Middlesex  Avenue  Bridge  prolonged),  through  about  45^ ;  thence 
southwesterly  by  a  tangent  to  said  arc  which  prolonged  would  strike  the  southerly 
side  of  Mystic  Avenne  prolonged  at  a  point  1,725  feet  westerly  of  the  southwest  somer 
of  Mystic  avenue  and  Taylor  street  to  a  point  560  feet  from  its  intersection  with  the 
south  side  of  Mystic  avenue  measured  in  said  tangent^  thence  by  the  arc  of  a  circle 
turning  from  a  southeasterly  to  a  southwesterly  direction  and  tau^ent  to  said  last  tan- 
gent line  with  a  radius  of  340  feet  to  a  line  tangent  thereto,  and  275  feet  distant  from 
and  parallel  to  Mystic  avenne  at  a  point  marked  Y. 

Above  the  points  X  and  Y  the  lines  are  coincident  and  follow  the  meanderings  of 
the  river  with  a  variable  distance  apart  as  indicated  upon  Harbor  Line  Board  Sheet 
L,  to  the  Medford  Street  Bridge  in  the  town  of  Medford. 

The  State  has  established  no  lines  on  the  river  above  the  Boston  and  Maine  Rail- 
road Bridge. 

DESCRIPTION  OF  HARBOR  LINRS  FOR  MALDBN  RIVER,  BETWESN  THR  MOUTH  OF  THK 
RIVER  AND  THE  DAM  IK  MALDBN,  WHICH  ARE  RECOMMENDED  FOR  THE  APPROVAL 
AND  ADOPTION  OF  THE  SECRETARY  OF  WAR  BY  THE  HARBOR  LINE  BOARD  FOR  BOS- 
TON HARBOR,  CONSTITUTED  BY  SPECIAL  ORDER  NO.  38,  HEADQUARTERS  CORPS  OF 
ENGINEERS,  AUGUST  13,  1888,  IN  ITS  REPORT  DATED  MAY  23,  1890. 

Maiden  River — Pierhead  and  hulhhead  Zifie«.— Beginning  at  the  point  Q  in.  i\^«  "^K^x- 
bfiftd  line  on  the  north  side  of  Mystic  River,  the  pier-liead  \mQTxm&\Ti\^i.^  vl^^I  ^ 
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circle  of  a  radius  of  600  feet  through  69^,  tumiug  in  a  northerlj  direction  ;  thonce  by 
a  tangent  to  this  are  to  an  intersection  with  the  bolkhead  line  on  the  north  side  of 
Mystic  River  prolonged  northwesterly,  which  point  is  marked  R. 

Beginning  again  at  the  southeasterly  comer  of  the  north  abutment  of  the  Bostbn  and 
Maine  Railroad  Bridge,  the  pier  and  bulkhead  lines  are  coincident  and  follow  the 
easterly  side  of  said  bridge  abiitmenc,  a  distance  of  570  feet;  thence  in  a  straight 
line  to  a  point  easterly  of  and  170  feet  distant  from  the  easterly  rail  of  the  Boston 
and  Maine  Railroad  measured  at  right  angles  thereto  from  a  point  on  said  rail  1,010 
feet  north  of  the  south  end  of  the  north  abutment  of  said  railroad  company's  bridge ; 
thence  runs  more  easterly  in  a  straight  line  to  a  point  460  feet  distant  from  the  east- 
erly rail  of  the  Boston  and  Maine  Railroad,  measured  at  right  angles  thereto  from  a 
point  on  said  rail  1,355  feet  north  of  the  sonth  end  of  the  north  abntmen|i  of  said 
railroad  company's  bridge ;  thence  runs  still  more  easterly  to  a  point  815  feet  jdistant 
from  the  easterly  rail  of  the  Boston  and  Maine  Railroad,  measured  at  right  angles 
thereto  from  a  point  on  said  rail  1,615  feet  north  of  the  sonth  end  of  the  north  abut- 
ment of  said  railroad  company's  bridge,  which  point  is  marked  8. 

The  distance  between  the  points  R  and  S  is  about  400  feet.  Above  thesQ points  the 
bulkhead  lines  follow  the  meauderings  of  the  river  and  converge  gradually  to  a  dis- 
tance apart  of  150  feet  opposite  the  switch  of  the  Medford.  branch  of  the  Boston  and 
Maine  Railroad ;  thence  in  a  distance  of  about  600  feet  they  approach' to  100  feet  of 
each  other  and  preserve  this  distance  apart  of  100  feet  to  a  point  abont  200  feet  below 
the  second  bridge  near  the  rubber  works ;  thence  they  converge  to  a  distance  apart 
of  50  feet  at  said  bridge. 

Above  the  points  R  and  8,  pile  structures  may  be  authorized  to  extend  beyond  the 
bulkhead  lines  to  the  line  of  mean  low  water. 

The  State  has  established  no  lines  for  this  river. 

DBBCRIPTION  OF  HARBOR  LINES  FOR  ISLAND  END  RIVER  WHICH  ARE  RECOMMENDED 
FOR  THE  AFPROVAL  AND  ADOPTION  OF  THE  SECRETARY  OF  WAR  BY  THE  HARBOR 
LINE  BOARD  OF  BOSTON  HARBOR,  CONSTITUTED  BY  SPECIAL  ORDER  NO.  38,  HEAD- 
QUARTERS OORPS  OF  ENGINEERS,  AUGUST  13,  1888,  IN  ITS  REPORT  DATED  MAY 
23,  1890. 

Island  End  Biver. — Pier-head  and  bulkhead  Utie8.— Beginning  at  the  point  0  in  the 
pier-head  line  on  the  north  side  of  Mystic  River,  the  bulkhead  line  runs  northerly 
in  the  liue  of  the  easterly  side  of  EIiu  street  produced  across  the  Mystic  River  to  its 
intersection  with  the  bulkhead  line  at  the  point  marked  X  on  thenorth  side  of  Mystic 
River;  thence  turning  easterly  by  an  angle  of  10^  measured  from  a  northeasterly  to 
an  easterly  direction  from  the  line  of  Elm  street  produced,  it  continues  straight  till  it 
intersects  the  line  of  the  northeasterly  side  of  Beachcm  street  produced  southeasterly 
at  the  point  marked  Y  ;  thence  iu  a  straight  lino  to  the  point  marked  Z,  which  point 
is  500  feet  distant  from  the  northwesterly  face  of  the  powder  magazine  on  the  oppo- 
site side  of  the  river,  measured  in  the  line  of  the  northeasterly  side  of  the  powder- 
magazine  wharf. 

Beginning  again  at  the  point  N  in  the  harbor  line  on  thenorth  side  of  Mystic  River, 
the  bulkhead  line  runs  northwesterly  at  an  angle  of  125^  wifh  thelineM-N,  measured 
in  a  northerly  and  westerly  direction,  a  distance  of  about  430  feet;  thence  turning  at 
an  angle  of  119^  measured  from  a  southeasterly  to  a  northeasterly  direction,  it  contin- 
ues northeasterly  about  625  feet  till  it  intersects  a  line  drawn  parallel  to  the  line  Y-Z 
on  the  opposite  side  of  the  river,  from  a  point  in  the  uortherly  side  of  the  powder  maga- 
zine wharf  100  feet  distant  from  the  westerly  face  of  the  powder  magazine. 

Above  the  powder-magazine  wharf  the  bulkhead  lines  follow  the  meauderings  of 
the  river  gradually  converging  to  a  distance  apart  of  300  feet  Just  below  the  fork  of  the 
river ;  thence  the  lines  preserve  a  distance  apart  of  200  feet  in  the  main  river  up  to 
the  solid  dike,  and  in  the  branch  a  distance  apart  of  100  feet  up  to  the  mill-dam. 

The  lines  thus  described  are  bulkhead  lines  between  which  no  solid  filling  shall  be 
hereafter  permitted,  but  pile  wharves  may  be  authorized  to  extend  to  the  mean  low- 
water  line. 

The  State  has  established  no  lines  for  this  river. 

DESCRIPTION  OF  THE  PIER-HEAD  AND  BULKHEAD  LINES  FOR  CHELSEA  CREEK,  WHICH 
ARE  RECOMMENDED  FOR  THE  APPROVAL  AND  ADOPTION  OF  THE  SECRETARY  OF 
WAR  BY  THE  HARBOR  LINE  BOARD  FOR  BOSTON  HARBOR,  CONSTITUTED  BY  SPECIAL 
ORDER  NO.  38,  HEADQUARTERS  CORPS  OF  ENGINEERS,  AUGUST  13,  1888,  IN  ITS  RE- 
PORT DATED  MAY  23,  1890. 

East  Boston  side  of  Chelsea  Creek,  between  Meridian  Street  Bridge  and  Chelsea  Street 
Bridge-^ Pier- head  and  bulkhead  lines, — Beginning  at  the  point  A  of  the  pier-head  line 
in  the  westerly  face  of  Meridian  Street  Bridge,  adopted  by  the  Secretary  of  War  July 
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27,  1889,  the  pier-bead  line  runs  soiitbeasterly  t<o  a  point  945  feet  northerly  of  Condor 
street  measured  on  a  line  at  right  angles  thereto  from  a  point  in  the  northerly  line 
of  said  street  840  feet  east  of  itsmterBectiou  with  the  easterly  line  of  Meridian  street ; 
thence  continues  southeaHterly  to  the  northwest  corner  of  the  Glendon  Rolling  Mills 
Wharf;  thence  souiheasterly  along  the  face  of  said  wliarf,  to  the  northeast  corner 
thereof;  thence  easterly  about  4^0  feet  to  a  point  marked  H,  situated  814  feet  from 
the  northerly  side  of  Eagle  street,  measuring  northerly,  and  at  ri^^ht  angles  thereto, 
from  a  point  iu  said  side  of  said  street  460  feet  westerly,  from  the  intersection  there- 
with of^the  westerly  side  of  Chelsea  street;  thence  northeasterly  about  415  feet  to  a 
point  marketl  I,  situate  685  feet  from  the  westerly  side  of  Chelsea  street,  measuring 
northwesterly,  and  at  right  angles  thereto,  from  a  point  in  said  side  of  said  street, 
685  feet  northerly  from  the  intersection  therewith  of  the  northerly  side  of  Eagle  street ; 
thence  northeasterly  again,  about  1,015  feet,  to  a  point  marked  K,  on  the  west  side  of 
Chelsea  Free  Bridge  said  point  being  158  feet  northerly  from  the  face  of  the  south 
abutment  of  said  bridge. 

This  line  varies  slightly  from  the  line  established  by  the  State  in  chapter  204,  acts 
of  1849,  and  deiineate<l  upon  the  chart. 

The  bulkhead  line  comuiencesat  the  termination  of  the  bulkhead  line  iu.  the  west 
face  of  Meridian  Street  Bridge,  adopted  by  the  Secretary  of  War,  July  27,  1889,  and 
runs  northerly  to  a  point  iu  the  west  face  of  said  Meridian  Street  Bridge,  distant  515 
feet  from  the  north  side  of  Condor  street ;  thence  easterly  to  a  point  500  feet  north- 
erly of  Condor  street,  measured  on  a  line  at  right  angles  thereto  from  a  point  in 
the  northerly  line  of  said  street  840  feet  east  of  its  intersection  with  the  easterly  line 
of  Meridian  street ;  thence  continues  sontheaiiterly  to  the  intersection  of  the  northerly 
line  of  Condor  street  with  the  easterly  line  of  Knox  street;  thence  easterly  in  the  line 
of  the  uortlierlv  side  of  Condor  street  produced  easterly  about  1,038  feet  tp  the 
westerly  faco  or  the  East  Boston  Gas  Company's  solid  wharf;  thence  northeasterly 
about  G40  loot  to  a  point  275  feet  north west4.^r]y'of  the  northwesterly  side  of  Chelsea 
street,  measured  on  a  line  at  right  angles  thereto  from  a  point  630  feet  northeasterly 
from  the  intersection  of  said  side  of  said  street  with  the  northerly  side  of  Eagle  street ; 
thence  northeasterly  about  820  feet  to  a  point  120  feet  southeasterly  from  the  face  of 
the  south  abutment  of  the  Chelsea  Street  Bridge,  measured  in  the  line  of  the  southwest* 
orly  face  of  the  bridge;  thence  to  the  poiut  K  iu  the  pier-head  line. 

Cheitea  side  of  Uhelaea  Creeks  between  Meridian  Street  Bridge  and  Chelsea  Street 
Bridge. — Pit'.r'head^Hd  bulkhead  lines. — The  pier-head  line  coincides  with  the  line  es- 
tablished by  the  State  in  chapter  204  of  the  acts  of  1849,  with  a  slight  variation  near 
its  termination  in  Meridian  Street  Bridge,  aud  is  as  follows : 

Comuicucing  at  a  point  on  the  west  side  of  Chelsea  Free  Bridge,  situated  202  feet 
southerly  from  the  intersection  of  the  same  with  the  southerly  line  of  Marginal  streetj 
in  the  town  of  Chelsea,  said  point  being  luarked  L  on  the  plan;  thence  running 
southwesterly  about  955  feet  to  a  point  marke<l  M,  situate  306  feet  from  the  south  line 
of  Marginal  street,  measuring  southerly  aud  at  right  angles  thereto,  from  a  point  in 
said  side  of  said  street,  15  feet  easterly  from  the  tirst  bend  therein,  west  of  Chelsea 
Free  Bridge,  aforesaid;  thence  again,  southwesterly,  about  317  feet  to  a  point  marked 
N,  situate  394  feet  from  the  southerly  side  of  Marginal  street,  measuring  southerly 
and  at  right  angles  thereto,  from  a  point  in  said  side  of  said  street  60  feet  westerly 
from  the  afore-mentioned  bend  therein ;  thence  westerly,  about  386  feet,  to  a  point 
marked  O,  situate  455  feet  from  the  southerly  side  of  Margiual  street,  measuring 
southerly,  and  at  right  angles  thereto,  from  a  point  in  said  side  of  saidstreet,  440  feet 
westerly  from  the  afore-mentioned  bond  therein;  thence  again,  westerly,  abou't210 
feet  to  a  point  marked  P,  being  the  southwesterly  corner  of  the  Glendon  Rolling  Mills 
Company's  pier  on  the  Chelsea  Flats,  situate  in  the  division  line  of  the  Wiunisimmet 
Company's  water  lots,  numbered  21  aud  22,  and  465  feet  from  the  southerly  side  of 
Marginal  street,  measuring  southerly  and  at  right  angles  thereto;  thence  again,  west- 
erly, about  1,1330  feet  to  a  point  marked  Q,  situate  in  the  division  line  between  Austin 
audCarruth's  wharves,  aud  248  feet  from  the  southerly  side  of  Marginal  street,  meas- 
uring southerly  and  at  right  angles  thereto  ;  thence  again,  westeny,  about  740  feet 
to  a  point  marked  R,  situate  in  the  line  of  the  southerly  side  of  Hawes'  Wharf  contin- 
neil  and3(X)  feet  from  the  southerly  side  of  Marginal  street,  measuring  southerly  and 
at  right  angles  thereto  ;  thence  again,  westerly,  about  640  feet  to  a  point  in  the  west- 
erly 6ide  of  Meridian  Street  Bridge  marked  by  an  iron  plate  and  copper  tack,  and  dis- 
tant 23.3  feet  southerly  from  the  abutment  of  said  bridge  art)  the  Chelsea  end  thereof. 

The  bulkhead  line  is  in  re.ar  of  the  pier- head  line  ^nd  follows  the  southeasterly  side 
of  Marginal  street,  from  Chelsea  street  to  the  corner  of  Pearl  ami  Williams  streets. 

Chelsea  side  oj  CheUtea  Creek,  above  Chelsea  Street  Bridge^-^Pier-head  and  biilkhead 
lines, — Beginning  at  a  point  iu  the  easterly  side  of  Eastern  avenue,  at  its  intersec- 
tion with  the  stone  wharf  on  the  southerly  side  of  Bass  Creek,  the  pier-head  line 
follows  the  northerly  face  of  said  stoue  wharf  and  its  prolongation  easterly  for  a 
distance  of  560  feet ;  thence  by  an  arc  of  a  circle  of  400  feet  radina,Wtwvii\^««aXft»'^^ 
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and  soatherly  aud  by  a  tangent  to  said  arc,  to  the  point  L  of  the  pier-head  line  in  the 
westerly  face  of  Chelsea  Street  Bridge,  previously  described. 

Be^nning  again  at  the  point  In  the  easterly  side  of  Eastern  avenue^above  deiM^ribed, 
the  pier-head  line  follows  the  easterly  side  of  said  avenue  northerly  a  distance  of 
80  feet ;  thence  turns  easterly  and  runs  parallel  to  the  line  on  the  southerly  side  of 
Bass  Creek  till  it  intersects  with  the  westerly  side  of  Marginal  street;  thence  turn- 
ing eisterly  and  northerly  by  the  arc  of  a  circle  of  530  feet  aud  a  tangent  thereto  to 
a  point  in  the  south  side  of  Willoughby  street  extended  easterly  530  feet  from  the 
southw;e8t  comer  of  Willoughby  and  Mariginal  streets;  thence  to  a  point  in  the 
north  side  of  Dana  street  extended  easterly  800  feet  from  the  east  side  of  Marginal 
street;  thence  to  a  point  in  the  north  side  of  Bancroft  street  extended  easterly  900 
feet  from  the  east  side  of  Marginal  streetT;  thence  to  a  point  580  feet  southeasterly 
from  the  east  side  of  the  abntnient  of  the  Eastern  Railroad  Bridge  over  Chelsea  Creek, 
measuring  in  a  line  perpendicular  thereto,  at  a  point  50  feet  southwest  from  the 
northeast  corner  of  said  abutment ;  thence  by  the  arc  of  a  circle  of  200  feet  radius, 
turning  northerly  and  westerly  through  an  angle  of  about  141° ;  thence  in  a  tangent 
to  said  circle  to  the  point  50  feet  southwest  of  the  abutment  above  referred  to ;  thence 
to  the  northeast  corner  of  said  abutment ;  thence  along  the  face  of  the  .abutment  to 
the  northwest  comer;  thence  in  a  straight  line,  making  an  augle  of  65  degrees  with 
the  western  face  of  said  abutment,  to  the  dam  of  Blade's  tide-mill. 

Bulkhtadline.—hesmnmg  at  the  intersection  of  the  south  side  of  Marginal  street 
with  the  west  side  of  Chelsea  Street  Bridge,  the  line  follows  the  southerly  side  of  said 
Marginal  street  and  its  prolongation  northeasterly  to  the  easterly  side  of  the  Grand 
Junction  Railroad  Bridge ;  theuce  northeasterly  by  line  parallel  to  the  pier-head  line 
abont  970  feet,  and  by  an  arc  of  a  circle  of  325  feet  radius,  turning  westerly  to  an  inter- 
section with  the  pier-head  lino  on  the  south  side  of  Bass  Creek ;  thence  it  is  coincident 
with  the  pier-head  line  to  and  along  the  easterly  side  of  Eastern  avenue  apd  the 
northerly  side  of  Bass  Creek  to  the  west  side  of  Marginal  street ;  thence  the  bulk- 
head line  turns  easterly  and  northerly  by  the  arc  of  a  circle  of  315  feet  radius  and  a 
tangent  thereto  to  a  point  in  the  side  of  Willoughby  street  produced  easterly,  distant 
210  feet  from  the  west  side  of  Marginal  street ;  .thence  by  a  straight  lino  to  the  north 
side  of  Dana  street  470  feet  easterly  from  the  east  side  of  Marginal  street ;  thence  to 
a  point  in  the  south  side  of  Louis  street  615  feet  easterly  from  the  east  side  of  Mar- 
ginal street ;  thence  follows  the  southerly  side  of  Lonis  street  prolonged  to  its  inter- 
section with  the  pier-head  line  ;  thence  the  bulkhead  line  is  coincident  with,  the  pier- 
head line  to  Slade's  mill-dam. 

Easterly  side  of  Chelsta  Creek,  above  Chelsea  Street  Bridge. — Pier-head  and  bulkhead 
Hues, — Beginning  at  the  point  K  of  the  pier-head  line  in  the  westerly  side  of  Chelsea 
Street  Bridge,  before  described,  the  pier-head  and  bulkhead  lines  are  coincident,  aud 
follow  the  high- water  lines  aud  the  westerly  side  of  the  railroad  embankment  and 
trestle  to  Blade's  mill-dam,  as  delineated  on  the  chart. 

d,  EXTENSION  OF  PIER  AT  MARINE  PARK  BEYOND  ESTABLISH KD 
H4.RB0R  LINES,  DORCHESTER  POINT,  EASTERN  END  OF  SOUTH 
BOSTON. 

United  States  Harbor-Line  Board, 

Boston^  Mass,^  January  30^  1890. 

General:  The  Harbor- Line  Board  for  Boston  Harbor,  coustitoted 
by  Special  Orders  No.  38,  Headqaarters  Corps  of  Engineers,  August  13, 

1888,  has  the  honor  to  state  that  at  a  session  held  in  this  city  June  25| 

1889,  it  submitted  to  the  Secretary  of  War  for  approval,  in  a  report 
dated  July  20,  1889,  the  State  pier-head  and  bulkhead  line  across  the 
eastern  end  of  South  Boston  at  Dorchester  Point,  which  line,  marked  A 
to  G,  was  approved  by  the  Secretary  of  War  July  27, 1889. 

At  the  time  the  report  was  submitted  the  park  commissioners  of  the 
city  of  Boston,  under  authority  of  State  law,  were  building  an  iron  pier 
with  solid  abutment  out  into  the  harbor  in  advance  of  the  State  harbor- 
lines. 

In  a  letter  dated  January  28,  1890,  the  park  commissioners  made  an 
application  to  the  Board  that  certain  changes  be  made  in  the  approved 
harbor  lines  adjacent  to  the  iron  pier,  to  conform  to  plans  prepared  by 
them' in  connection  with  the  Marine  Park,  of  which  the  iron  pier  is  an 
important  feature. 
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The  Board  does  not  favor  any  change  in  the  harbor  lines  approved 
by  the  Secretary  of  War  July  27, 1889,  but  in  view  of  the  fact  that  the 
park  commissioners  had  been  authorized  by  the  iegishiture  of  Massa- 
chusetts to  extend  their  structures  beyond  the  State  harbor  line,  subse- 
quently adopted  by  the  Secretary  of  War,  and  that  the  pier  in  question 
has  been  nearly  completed,  the  Board  respectfully  recommends  that  the 
Secretary  of  War  authorize  the  park  commissioners  to  extend  it  as  far 
as  shown  upon  the  inclosed  chart. 
Respectfully  submitted, 

Henrt  L.  Abbot, 
Colonel  of  EngineerHy  Bvt.  Brig.  Qen,^  U.  8.  A. 

Q.  L.  Gillespie, 
Lieut  Colonel  of  Engineers, 
S.  M.  Mansfield, 


Brig.  Oen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.S.A. 


Lieut.  Colonel  of  Engineers. 

W.  R.  LlYEBMORE, 

Major  of  Engineers. 


[Fint  indonement] 

Office  Ohief  of  Engineers, 

U.  S.  Army, 
February  3, 1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

In  a  report  dated  July  20,  1889,  the  Harbor- Line  Board  for  Boston 
Harbor  submitted  for  approval  the  State  pier-head  and  bulkhead  line 
across  the  eastern  end  of  South  Boston  at  Dorchester  Point,  which  line 
was  approved  by  the  Secretary  of  War  July  27,  1889. 

It  appears  that  at  the  time  the  report  was  submitted  the  park  commis- 
sioners of  the  city  of  Boston,  under  authority  of  State  law,  were  build- 
ing an  iron  pier  out  into  the  harbor  in  advance  of  the  State  harbor-lines, 
and  they  have  requested  of  the  Harbor-Line  Boanl  that  certain  changes 
be  made  in  the  approved  harbor  lines  adjacent  to  the  iron  pier,  to  con- 
form to  plans  prepared  by  them  in  connection  with  the  Marine  Park,  of 
which  the  iron  pier  is  an  important  featare. 

The  Board  does  not  favor  any  change  in  the  harbor  lines  already  ap- 
proved, but  recommends,  in  view  of  the  fact  that  the  park  commission- 
ers had  been  authorized  by  the  legislature  of  Massachusetts  to  extend 
their  structure  beyond  the  lines  subsequently  adopted,  and  that  the 
pier  in  question  has  been  nearly  completed,  that  the  Secretary  of  War 
authorize  the  park  commissioners  to  extend  it  as  far  as  shown  upon 
the  inclosed  chart. 

The  views  and  recommendations  of  the  Board  are  concurred  in  by  me. 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Chief  of  Engineers. 

[The  chart  showing  the  pier  extension  desired  by  the  park  commis- 
sioners was  approved  by  the  Secretary  of  War  February  4,  1890.] 

e.  EXTENSION  OF  SOLID  FILLING,  BEYOND  THE  ESTABLISHED  BULK- 
HEAD  LINES,  AT  SIMPSON'S  DRY  DOCK,  NO.  1,  BOSTON  HABBOB. 

Boston,  AprCt  16,  V^^. 

The  Simpson  Dry  Dock  Company,  of  Boston,  M;^^,,  t^^\>^QXK»^\^ 
Tepregents  that  it  is  the  owner  of  three  dry  dockabouxid\\i%o\i^'di^^'D^'^ 
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street  in  East  Boston ;  that  the  westerly  and  larger  of  said  dry  docks 
(marked  Dry  Dock  Ko.  1  upon  the  plau  filed  herewith)  is  365  feet  long, 
and  when  built  was  capable  of  receiving  the  largest  vessels  which  were 
then  accastomed  to  come  into  Boston  Harbor;  that  by  reason  of  the 
increase  in  size  of  many  of  the  vessels  running  regularly  into  the  port 
pf  Boston,  said  dry  dock  is  no  longer  large  enough  to  receive  many  of 
said  vessels  incase  they  are  in  need  of  repairs,  and  that  there  is  in 
Boston  Harbor  no  dry  dock  besides  those  of  said  company  of  any  con- 
siderable size. 

Said  company  further  represents  that  it  is  desirous  of  enlarging  its 
said  dry  dock,  and  that  in  order  to  do  so  it  will  be  necessary  for  it  to 
extend  the  existing  solid  filling  on  either  side  thereof  in  a  southerly 
direction,  and  that  the  present  solid  filling  is  already  south  of  the  bulk- 
head line  established  as  the  line  beyond  which  no  solid  filling  is  in  the 
future  allowed,  except  with  the  permission  of  the  Secretary  of  War ; 
that  if  the  company  is  allowed  to  extend  said  solid  filling  in  a  southerly 
direction,  a«  herein  requested,  it  will,  when  completed,  be  some  65 
or  more  feet  within  and  northerly  of  the  harbor-line  to  which  pile 
structnres  ma3^  be  built. 

Said  Simpson  Dry  Dock  Company,  therefore,  respectfully  requests 
that  it  may  be  authorized  by  the  Secretary  of  War  to  extend  the  present 
solid  filling  on  either  side  of  its  westerly  dry  dock  (marked  Dry  Dock 
No.  1  on  said  plau)  in  a  southerly  direction  for  a  distance  not  exceeding 
100  feet,  the  spaces  so  to  be  filled  not  to  exceed  40  feet  in  width. 

The  spaces  which  the  company  desires  to  fill  solidly  are  shown  on  the 
plan  which  is  filed  herewith,  and  are  indicated  in  red. 

Simpson's  P.  Dry  Dock  Company, 

By  Edward  Whitney,  President. 
Nathan  Crowell,  Treasurer, 

To  the  Honorable  Eedfield  Proctor, 

Secretary  of  War. 

[Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

April  19,  1890. 

•  

Respectfully  referred  to  the  Board  of  Engineers,  constituted  by  orders 
fix>m  this  office  to  consider  the  matter  of  the  harbor-lines  of  the  port  of 
Boston,  Mass.,  for  report. 
By  command  of  Brig.  Oen.  Casey. 

H.  M.  Adams, 
Major  Corps  of  Engineers. 

[Third  indorsement.  J 

U.  S.  Harbor-Line  Board, 
Boston^  Mass.,  April  ii2,  1890. 

Bespectfnlly  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
The  Harbor-Line  Board,  at  its  session  today,  considered  the  within 
matter  and  recommend  that  authority  be  granted  the  Simpson  Patent 
Dry  Dock  Company  to  extend  the  solid  filling  of  its  Dock  Xo.  1,  in 
accordance  with  the  application  and  the  accompanying  tracing. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 
BvL  Brig.  Oen.  U.  8,  A., 
Preft\djeul  of  t^  Board, 
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[Fourth  indorsement.! 

Office  Chief  of  Engineers, 

U.  S.  Army, 
April  24,  1890: 
B<>Bpectfn11y  returned  to  the  Secretary  of  War. 
The  Simpson  Dry  Dock  Company,  of  Boston,  Mass.,  requests  permis- 
sion to  extend  the  present  solid  filling  on  either  side  of  its  westerly  dry 
dock  (marked  Dock  No.  1  on  accompanying  tracing)  in  a  southerly  direc- 
tion for  a  distance  not  exceeding  100  feet. 

This  application  was  referred  to  the  Harbor-Line  Board  for  Boston 
Harbor,  and  its  favorable  report  is  given  in  the  third  indorsement 
I  concur  in  the  views  of  the  Board. 

Thos.  Lincoln  Casey, 
Bria,  Oen.  Chief  of  Engineers. 

[Fifth  indorsement.]* 

War  Department, 
Apnl  26, 1890. 
The  recommendation  of  the  Harbor-Line  Board,  as  concurred  in  by 
the  Chief  of  Engineers,  is  approved. 

Bedpield  Prootor. 
Secretary  of  War. 


LETTER  OF  A.  W.  BEARD,  COLLECTOR  OF  THE  PORT  OF  BOSTON. 

Boston,  Mass.,  April  16, 1890. 

Dear  Sir:  The  Simpson  Dry  Dock  Company  have  shown  me  their  petition  asking 
for  leave  to  extend  the  soUd  fllling  of  their  dock,  in  order  to  increase  the  size  of  the 
same.  There  is  no  d  y  dock  of  any  considerable  size  in  Boston  except  those  belong- 
ing  to  the  Simpson  Dry  Dock  Company,  and  their  largest  one  is  too  small  to  accom- 
modate many  of  the  Hteam-ships  belonging  1o  the  trans- Atlantic  lines  running  to  this 
port.  It  seems  to  me  extremely  desirable  that  there  should  be  here  some  dry  dock 
of  sufficient  size  for  that  purpose,  and  I  therefore  deem  it  for  the  interests  of  the  port 
and  recommend  that  the  petition  of  the  company  be  granted. 
Yours,  respectfully, 

A.  W.  Beard, 
Collector  of  the  Port. 
To  the  Hon.  Redfieli)  Proctor, 

Secretary  of  War, 


letter  of  the  harbor  and  land  COMlilSSIONERS  OF  MASSACHUSETTS. 

Harbor  and  Land  Commissioners'  Office, 

Boeion,  ApHl  17,  1890. 

The  application  of  the  Simpson  Patent  Dry  Dock  Company,  with  accompanying 
plan  (both  of  which  are  dated  April  16, 1890),  for  permission  to  extend  the  solid  piers 
on  each  side  of  its  Dry  Dock  No,  1,  as  shown  in  red  on  said  plan,  have  been  sabmitted 
to,  and  have  the. approval  of  this  Board. 

No  additional  obstruction  would  be  cansed  thereby  to  the  general  navigation  of 
the  harbor,  and  the  displacement  by  solid  filling  is  inconsiderable  as  compared  with 
the  advantage  to  commerce  of  having  a  dry  dooK  large  enough  to  receive  the  longest 
steamers  and  vessels  coming  to  the  harbor  of  Boston. 
Respectfnlly  submitted. 

John  E.  Sanford, 
John  I.  Baker, 
Chas.  H.  Rowland ) 
Harbor  and  Laud  CQmii\%i^ArM(r%« 
To  the  Honorable  the  Sscrxtart  ow  Wab. 
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IMPROVEMENT  OF  HARBORS  AND  RIVERS  ON  THE   SOUTHERN  COAST 
OF  MASSACHUSETTS  AND  IN  RHODE  ISLAND  AND  CONNECTICUT. 


REPORT  OF  MAJOR  WlLLTAM  R,  LIVERMORE,  CORPS  OF  ENGINEERS, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Harbor  of  Refuge  at  Hyannis,  Massa* 

chusettfl. 

2.  Harbor  of  Refage  at  Nantncket,  Maa- 

Bacl^nBetts. 

3.  Vineyard  Hayen    Harbor,  Mamaohn- 

Hotto. 

4.  Warebnm  Harbor,  Massaobnaetts. 

5.  Now  Bedford  Harbor,  Massacbusetts. 

6.  Tan n ton  River,  MassacboBetts. 

7.  Warreu  River,  Rhode  Island. 

8.  Paw  tucket  River,  Rhode  Island. 

9.  Providence  River  and    Narragausett 

Bay,  Rhode  Island. 


10.  Removal  of  Green  Jacket  SboalyProvi- 

dence  Harbor,  Rhode  Island. 

11.  Newport  Harbor,  Rhode  Island. 

12.  Harbor  of  Refuge  at  Block  Island. 

Rhode  Island. 

13.  Pawcatnok  River,  Rhode  Island  and 

Connecticut. 

14.  Harbor  of  Refuge  atStouington,  Con- 

necticut. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURVEYS. 


10.  Martba'H  Vineyard,  inner  and  outer 
harbor  at  Edgartowu,  Massachu- 
setts. 

17.  Cove  near  southeast  extremity  of 
Coaster's  Harbor  Island,  Rhode  Isl- 
and. 


18.  Coast  near  life-saving  station,  East 

Point  Judith,  Rhode  Island. 

19.  Narragausett  Bay  at  the  month  of 

Narrow  River,  Rhode  Island. 


Engineer  Office,  U.  8.  Army, 

Newport,  R.  i.,  July  1, 1890. 
Oenerai.:  I  have  the  honor  to  submit  herewith  aoDnal  reports  for 
the  year  ending  Jane  30, 1890,  for  river  and  harbor  works  in  my  charge. 
This  office  was  assisted  daring  the  year  by  Assistant  Engineer  Ed- 
ward Parrish  and  Assistant  Engineer  John  H.  Rostock,  and  by  Assist- 
ant Engineer  Walter  C.  Simmons  from  Aagnst  13, 188iK 
Very  respectfully,  your  obedient  servant, 

W.  R.  LlYERMORE, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  27.  S.  Army. 
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C  I. 

HARBOR  OF  REFUGE  AT  HYANNIS,  MASSACHUSETTS. 

The  harbor  of  Hyaniiis  lies  ou  the  south  shore  of  the  peninsnla  of 
Gape  God,  about  15  miles  to  the  westward  of  the  heel  of  the  cape,  and 
is  an  important  harbor  of  refufje. 

The  mean  rise  and  fall  of  the  tide  is  about  3J  feet. 

ORIGINAL  CONDITION. 

Before  improvement  it  was  an  open  roadstead,  exposed  to  southerly 
storms. 

PLANS  OF  IMPROVEMENT. 

In  the  years  1827-1838  a  breakwater  of  riprap  granite,  1,170  feet  long, 
was  constructed,  covering  an  anchorage  of  about  175  acres,  the  entrance 
to  which  had  a  depth  of  about  15J  feet.  In  the  years  1852-1882  exten- 
sive repairs  wei'e  made  in  increasing  the  width  of  its  base  and  the  size 
of  the  stone  forming  its  sides  and  top. 

The  depth  of  water  immediately  inside  the  breakwater  being  insuffi- 
cient for  many  vessels  that  seek  the  harbor  of  refuge,  the  present  project 
for  the  improvement  of  the  harbor  published  in  the  Report  of  the  Chief 
of  Engineers  for  1885,  volume  1,  pages  560  and  Cl9-(i21,  contemplates 
dredging  the  area  protected  by  the  breakwater  to  a  depth  of  15^  feet 
at  mean  low  water. 

AMOUNT  EXPENDED  AND    RESULTS  TO  JUNE  30,  1889, 

The  amount  expended  on  this  work  up  to  June  30,  1889,  was 
$129,395.81.  The  breakwater  had  been  completed  according  to  the 
original  project  and  the  subsequent  plans  for  strengthening  it,  and  the 
15J  foot  anchorage  area  had  been  increased  by  about  6.9  acres. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  waa  in  progress.  On 
a(;countof  the  exposed  position  of  the  dumping  ground  it  has  not  been 
the  practice  to  attempt  any  work  of  dredging  in  this  harbor  except 
during  the  summer  season.  During  the  summer  of  1889  no  plant  could 
be  obtained  for  this  work  ;  the  work,  however,  is  now  in  progress,  with 
the  dredge  Texas^  tug  Qen,  Warrenj  and  two  scows,  all  belonging  to 
the  G  over  undent. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL   YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year  including  liabilities 
outstanding  June  30,  1890,  was  $12,045.77  and  the  result  was  the  con!- 
mencement  of  the  work  of  dredging  in  the  lo^foot  anchorage  area  pro- 
tected by  the  breakwater,  and  the  purchase  of  dredging  plant  to  the 
value  of  $9,937.30. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  dredging  to  a  depth  of  15^  feet  in  the  area  limited  ou  the  west  by 


APPENDIX    C — REPORT   OP   MAJOR   LIVERMORE  553 

a  line  ranning  due  north  from  tbe  western  end  of  the  breakwater,  and 
on  the  north  by  a  line  ranning  parallel  to  the  breakwater,  and  distant 
1,500  feet  fi*oni  it^  leaving  a  berm  of  100  feet  along  its  northern  side. 

OPERATIONS  CONTEMPLATED  FOR    THE  FISCAL  YEAR    ENDING  JUNE 

30,  1891. 

The  execution  of  the  project  above  referred  to,  of  deepening  the  an- 
chorage area  inside  the  breakwater,  will  be  continued. 

Hyannis  TIarbor  is  in  tbe  Barnstable  coUection  district,  and  Barnstable  is  tbe  near- 
est port  of  entry.  The  amonut  of  revenue  oollected  at  Barnstable  in  tbe  last  fiscal 
year  was  $1,139.34. 

The  main  valae  of  the  harbor  is  for  a  harbor  of  refuge.  Tbe  nearest  light-house  is 
Hyannis  Light;,  the  nearest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford, 
Maw. 

Money  statement 

Jaly  1,  1889,  amount  available $13,961.77 

Jaly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1.  1889 $10,439.82 

Jaly  1,  outstanding  liabilities *. 1,605.95 

12,045.77 

Jnly  1,  1890,  balance  available - 1,916.00 

Amount  appropriated  by  act  of  September  19,  1890 8, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 9, 916. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 17,662.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    17, 662. 00 
Submitted  incompliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867.                                               * 


COMMERCIAI*  STATISTICS. 
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ArtJcIon. 

Import  A: 

Coal 
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38 
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100 
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Salting. 
Steam.. 


1889. 


1,734 
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C  2. 

HARBOR  OF  REFUGE  AT  NANTUCKET.  MASSACHUSETTa 

Nantacket  Hatbor  is  the  only  one  between  the  harbors  of  Martba^s 
Vineyard  (Vineyard  Haven  and  Edgartown)  and  ProvincetowB,  a  dis- 
tance of  about,  loo  miles,  except  the  small  harbor  of  Hyannis,  on  the 
other  (the  north)  side  of  Nantucket  Sound.  The  navigation  of  this 
sound  is  intricate  and  dangerous  by  reason  of  numerous  shoals.  Nan- 
tucket Harbor  has  deep  water  inside,  and  the  object  of  the  improvement 
is  to  make  it  a  harbor  of  refuge  for  vessels  plying  between  ports  north 
and  south  of  Gape  Cod,  estimated  to  be  30,000  annually.  In  the  me- 
morial to  Congress,  on  which  the  first  appropriation  for  this  harbor  of 
refuge  was  based,  it  was  stated  that  more  than  500  vessels  had  been 
wrecked  in  the  vicinity  of  the  island. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIOrNAL  CONDITION. 

Before  the  com  mencemen  t  of  the  present  work  there  was  a  shoal  about 
Ij  miles  in  width  outside  the  entrance,  through  which  shoal  the  channel 
or  line  of  best  water  was  only  about  6  feet  deep  and  very  crooked  and 
subject  to. changes  in  location. 

PLAN  OF  THE  "WORKS. 

The  present  approved  project  is  to  construct  jetties  of  riprap  stone 
projecting  from  either  side  of  the  present  entrance  to  the  harbor,  for  the 
purpose  of  concentrating  the  strength  of  the  tidal  currents,  and  excavat- 
ing a  channel  of  15  feet  depth  by  scour,  and  at  the  places  where  the  full 
depth  required  will  not  be  reached  by  this  means  to  complete  the  work 
by  dredging.  A  plan  of  the  works  may  be  found  in  the  Report  of  the 
Chief  of  Engineers  for  1885,  vol.  1,  page  578. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  t^O,  1889,  was  $141,803.77,  and  the  result  was  the  construc- 
tion of  the  west  jetty  to  a  point  3,955  feet  from  the  shore  and  the  east 
jetty  toa  distance  of  400  feet  from  its  initial  point  on  shore,  which  is 
the  outer  end  of  the  middle  of  the  three  northwest  spurs  built  on  Coatne 
Beach  some  years  ago,  and  the  foundation  was  laid  and  the  jetty  par- 
tially completed  for  an  additional  distance  of  290  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  work  under  the  contract  with 
James  Scully,  of  Qroton,  Conn.,  dated  February  8, 1889,  for  placing 
stone  in  the  east  jetty,  was  in  progress  and  was  continued  until  Novem- 
ber 6, 1889.  The  amount  of  stone  placed  in  the  eastern  jetty  under  thfs 
contract  during  the  fiscal  year  was  G,055  tons,  or  a  total  under  the  con- 
tract of  0,728  tons. 

Mr.  C.  O.  Abell  was  the  local  inspector  of  the  work  under  this  con- 
tract. 

Under  date  of  November  13, 1889,  supplemental  articles  of  agreement 
were  entered  into  with  Mr.  Scully,  providing  that  the  contractor  be  re- 
lieved from  placing  any  more  stone  in  the  jetty  in  consideration  of  his 
selling  to  the  Government  at  a  reduced  price  on  the  wharf  at  Nantucket 
the  remainder  of  the  stone  he  had  taken  there.    This  stone,  amounting 
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to  830  tons,  has  been  received  and  placed  on  the  jettjr  with  plant  be- 
longing to  the  United  States. 

A  survey  was  made  in  November,  1889,  by  Mr.  O.  O.  Abell,  the  local 
inspector  of  the  work,  which  showed  a  channel  7^  feet  deep  at  mean 
low  water  between  the  jetties. 

In  May,  1890,  it  was  reported  tliat  the  steam-boat  running  to  Nan- 
tucket had  difiQculty  in  entering  the  harbor  on  account  of  the  shoaling 
of  the  channel.  Another  survey  was  made  in  June,  1890,  by  Mr.  W. 
C.  Simmons,  assistant  engineer,  which  showed  that  the  7^-foot  chan- 
nel still  existed,  but  that  it  was  to  the  eastward  of  the  course  followed 
by  the  steam-boats,  and  in  about  the  same ' position  as  that  shown  by 
the  November  survey. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR,  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  outstand- 
ing liabilities  to  June  30,  1890,  was  $3,147.53,  and  the  result  was  the 
completion  of  the  eastern  jetty  to  a  distance  of  834  feet  from  the  initial 
point  on  shore,  and  its  partial  construction  for  an  additional  distance  of 
191  feet,  and  the  i>urchase  of  plant  to  the  value  of  $3,045.99. 

WORK  REQUIRED  TO  OOMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  completion 
of  the  east  and  west  jetties,  and  the  excavation  by  dredging  of  so  much 
of  the  channel  as  may  not  be  excavated  by  tidal  scour. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL    YEAR  ENDING  JUNE 

30,  1891. 

It  is  proposed  to  continue  the  costruction  of  the  eastern  jetty  as  far 
as  the  available  funds  will  permit.  The  cost  of  constructing  this  jetty 
has  been  more  than  doubled  from  the  fact  that  the  appropriations  have 
been  so  small  that  only  Short  sections  could  be  built  each  year.  The 
currents  wash  away  the  sand  around  the  head  of  the  jetty,  so  that  it 
becomes  necessary  to  lay  the  foundation  in  12  or  14  feet  of  water 
instead  of  4  or  5  feet.  For  this  reason  an  appropriation  of  $100,000  is 
asked  for,  instead  of  $50,000  as  heretofore. 

Nantnckct  is  in  the  Nantncket  coHeotioD  district,  and  is  a  port  of  entry.  There 
was  no  revenne  coUected  in  the  last  fiscal  year.  The  value  or  the  harbor  is  mainly 
as  a  harbor  of  refnge.  The  nearest  light-houses  are  Nantncket  Cliff  and  Brant  Point 
lights.    The  neatest  fortification  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 

Money  statement 

July  1, 1889,  amount  available $3,196.83 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  Jnly  1,  1889 $2,664.42 

Jnly  1,  1890,  outstanding  liabilities 483.11 

3, 147. 63 

July  1, 1890,  balance  available 4a  70 

Amount  appropriated  by  act  of  September  19,  1890 25, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 25, 048. 70 

(Amount  (estimated)  required  for  completion  of  existing  piTnect 205, 000. 00 
Amount  thatoan  be  profitably  expended  infiscal  yearending  June  30,1892  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aots  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 
[FaraUhed  by  Mr.  Joseph  W.  Clapp,  oolleotor  of  cnstoma,  Nantnoket,  Mass.] 
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C3. 

IMPROVEMENT  OF  VINEYARD   HAVEN  HARBOR,  MASSACHUSETTS. 

Vineyard  Haven  is  a  deep  indentation  in  the  northern  shore  of  the 
island  of  Martha's  Vineyard,  on  the  Boutheru  side  of  Vineyard  Soaud. 
It  is  triangular  in  form  and  faces  the  northeast.  The  width  of  the  month 
of  the  harbor,  or  the  distance  between  the  points  of  land  on  the  east  and 
west  sides  of  the  entrance  known  as  East  Chop  and  West  Chop,  is  about 
14  miles,  and  from  a  line  connecting  the  chops  to  the  narrow  southeriy 
end  of  the  harbor,  at  which  is  situated  the  town  of  Vineyard  Haven, 
the  distance  is  about  1^  miles.  The  entire  area  of  the  harbor  between 
the  shore-lines  is  about  949  acres,  of  which  some657  acres  have  a  depth 
of  not  less  than  15  feet.    The  mean  rise  and  fall  of  the  tide  is  1.7  feet^ 

At  the  mouth  of  the  harbor  the  wearing  away  of  the  chops  by  the 
action  of  the  waves  in  storms  has  been  noted  for  many  years.  The 
former  sight  of  a  light-house  on  West  Chop  has  entirely  disappeared. 
The  debris  is  carried  by  the  current  into  the  harbor,  where  it  forms 
shoals  which  are  gradually  impairing  the  anchorage  capacity,  especially 
in  the  upper  part  of  the  harbor. 

PLAN  OF  IMPROVEMENT. 


The  plan  of  improvement  contemplates  the  protection  of  the  chops 
from  the  action  of  the  storm  waves,  by  the  construction  of  jetties  and 
other  works  along  the  shore. 

AM(^UNT  EXPENDED  AND  RESULTS  TO  JUNE  30,   1889. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1889,  including  outstanding  liabilities,  was  $3,922.72, 
and  the  result  was  the  temporary  wharf  at  West  Chop,  for  the  landing 
of  material  for  the  experimental  jetties,  was  partially  built,  and  263  tons 
of  stone  were  placed  in  two  of  the  jetties. 
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OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  work  was  in  progress  on  a 
temporary  wharf  at  West  Chop  on  which  the  material  for  the  experi- 
mental jetties  was  to  be  landed.  This  wharf  and  three  jetties  have  been 
completed.  They  extend  from  the  foot  of  the  bluff  out  to  about  4  feet 
of  water  at  mean  low  water,  a  distance  of  from  80  to  150  feet,  and  are  200 
feet  apart.  Two  of  these  jetties  were  built  last  fall,  the  space  between 
them  ra])idly  filled  with  sand  and  the  shore-line  was  extended  an  aver- 
age distance  of  20  feet  into  the  water.  The  improvement  in  the  beach 
has  been  maintained. 

Work  of  a  similar  character  is  now  in  progress  at  the  East  Chop. 

Of  the  840  tons  of  stone  delivered  at  Vineyard  Haven  during  the 
fiscal  year,  375  tons  were  from  Mason's  Island  Quarry,  which  is  operated, 
by  the  Government,  and  the  remainder  was  purchased  in  the  open 
market. 

Mr.  A.  K.  Elliot  was  the  local  superintendent  of  the  work. 

AJMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND    RESULTS 

TO  JUNE  30,    1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $19,416.28,  and  the  result  was  the  con- 
struction of  a  temporary  wharf  an<l  three  jetties  150  feet,  80  feet,  and 
100  feet  long,  respectively,  on  the  West  Chop,  and  the  purchase  of  plant 
to  the  value  of  $8,938.26. 

WORK  REQUIRED  TO   COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  to  continue  the 
protection  of  the  chops  from  the  action  of  storm  waves  so  far  as  may  be 
necessary  to  prevent  the  sand  from  washing  into  the  harbor. 

OPERATIONS  CONTEMPLATED  FOR    THE    FISCAL   YEAR   ENDING-  JUNE 

30,   1891. 

The  operations  contemplated  for  the  fiscal  year  ending  June  30, 1891, 
are  to  continue  the  work  of  protection  beginning  at  the  Flast  Chop. 

vineyard  Haven  ih  (n  the  Edj^artowu  collection  district.  Ed^artown  iH  the  nearest 
port  of  entry.  The  amount  of  revenue  coilecteil  at  Edgartown  in  the  last  fiscal  year 
was  1310.94.  The  nearest  light-houses  are  those  on  East  and  West  Chops.  The  near- 
est fortification  is  fort  at  Clark's  Point,  New  Bedford,  Mass. 

^  Money  htatement. 

July  1,  1889,  amount  available .• 121,077.28 

Jnly  1,  1890,  amount  expended  during  fiscal  year^  exclusive  of 

liabilities  outstanding  July  I,  1889.... 11.5,718.23 

July  1,  1890,  outstanding  liabilities 3,698.05 

19,416.28 

July  1,  1890,  balance  available 1,661.00 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  Juno -30,  1891 11,661.00 

{Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892,    25,000.00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMBRCIAL  STATISTICS. 
[Futoiahed  by  Mr.  £.  C.  Lord,  Vineyard  HaTon,  Mass.] 

JUoeipU, 


ArUolM.  1888.  1889. 


Ibiu. 

Coal 6,500  9,000 

Grain •       120  1,310 

Lumber 1,300  1,000 

IroD :  300 

Gknerol  merohandiae 4,500  1,500 


C4. 

IMPROVEMENT  OF  WAREHAM  HARBOR,  MASSACHUSETTS. 

This  harbor  is  an  estuary  at  the  head  of  Buzzard'8  Bay.  The  object 
of  the  improvement  is  to  deepen  and  widen  the  channel  leading  from 
Buzzard's  Bay  to  Wareham,  the  industrien  of  which,  and  of  several 
towns  in  the  vicinity  with  which  it  is  connected  by  rail,  are  chiefly  the 
manufactures  of  iron,  and  depend  largely  on  transportation  by  water 
of  the  material  used  therein.  The  commerce  of  Wareham  is  carried  on 
in  sailing  vessels,  and  the  channel  is  to  be  made  a  beating  channel  for 
such  vessels. 

Another  object  of  the  improvement  is  the  raising  of  Long  Beach, 
over  which  the  sands  from  the  bay  were  washed  into  the  harbor.  The 
mean  rise  and  fall  of  the  tide  is  4  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  ruling  depth  in  the  harbor  was  about  7  feet 
at  mean  low  water  in  a  narrow  and  very  crooked  channel.  Long  Beach, 
a  narrow  sand-spit  at  the  mouth  of  the  harbor,  wa^i  washed  and  abraded 
by  the  waves  and  currents  at  high  water,  and  the  material  was  carried 
into  and  shoaled  the  channel  inside. 

PLANS  OF  IMPROVEMENT. 

The  original  approved  project  of  1871  for  the  improvement,  and  its 
subsequent  modifications,  provide  for  a  channel  250  feet  wide  and  10 
feet  deep  at  mean  low  water  from  Barney's  Point  down  to  the  entrance 
to  the  harbor.  Above  Barney's  Point  the  width  of  the  channel  is  to  be 
350  feet,  with  the  same  depth,  10  feet,  as  below  that  point.  The  plan 
includes  also  the  raising  and  strengthening  of  Long  Beach,  of  which 
a  large  portion  was  submerged  at  low  water,  to  carry  it  above  the  storm- 
waves  and  currents  and  to  hold  it  there,  in  order  to  prevent  the  filling 
of  th(Q  improved  channel  above  by  material  abraded  from  the  beach. 

A  pl^t  of  Wareham  Harbor,  showing  the  lines  of  the  channel  now 
being  excavated,  may  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1885,  vol.  1,  page  586. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  total  amount  exi>cnded  on  the  impruvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1889,  including  liabilities  outstanding  at  that 
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date,  wiis  (73,047.20,  and  the  result  was  that  the  channel  in  the  upper 
part  of  the  harbor  in  front  of  the  wharves  was  carried  to  its  full  width 
and' completed,  and  the  eastern  half  of  the  second  and  third  reaches 
below  the  wharves  and  about  two-thirds  of  the  eastern  half  of  the 
fourth  reach,  which  extends  to  Barney's  Point,  were  excavated  to  the 
full  depth  of  10  feet  below  mean  low  water.  Long  Beach  had  been 
raised  above  high-water  storm-tides,  so  that  the  wash  of  sand  into  the 
improved  channel  inside  the  beach  had  been  stopped. 

The  channel  for  about  one-half  its  width  from  Barney's  Point  to 
Wareham  had  been  deepened  to  10  feet,  and  a  ruling  depth  of  the  ap- 
proaches to  Wareham  had  be«u  increased  from  7  to  9  feet,  and  the 
channel  greatly  widened  in  all  the  reaches. 

Vessels  of  larger  draught  can  be  carried  to  Wareham  than  formerly. 
The  increase  in  width  of  channel  was  a  great  help  to  all  vessels  in 
beating  in  and  out  of  the  harbor. 

OPERATIONS  DURINa  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
November  23, 1889,  tWo  dredge^,  hired  of  Henry  Du  Bois^s  Sons,  of  New 
York,  were  transferred  from  New  Bedford,  and  dredging  continued 
until  December  7,  1889,  when  the  plant  was  withdrawn  by  the  owners, 
for  fear  it  would  be  frozen  in  and  have  to  remain  there  idle  all  winter. 
March  10, 1890,  work  was  resumed  by  the  dredge  Rhode  Island^  owned 
by  the  (Jnited  States.  The  dredging  was  confined  to  the  Middle 
Ground,  which  was  a  shoal  in  mid-channel  of  Beach  No.  9.  Work  was 
discontinued  March  28, 1890. 

AMOUNT  EXPENDED  DURING  THE  LAST    FISCAL  TEAR  AND  RESULTS 

TO  JUNE  30,   1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $10,921.43,  and  the  result  was  the  com- 
pletion of  the  southern  half  of  Keach  No.  8  to  a  width  of  175  feet  and 
depth  of  10  feet,  the  removal  of  the  Middle  Ground,  and  the  purchase 
of  plant  to  the  value  of  $3,690.36. 

WORK  REQUIRED  TO  OOMPLETE  THE  EXI8TINO  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  channel  to  its  full  width  and  depth  down  to  the  deep  water  above 
Long  Beach,  and  the  further  building  up  of  Long  Beach  by  the  con- 
struction of  sand  fences. 

OPERATIONS  CONTEMPLATED    FOR  THE  FISCAL    YEAR  ENDING  JUNE 

30,  1890. 

If  an  appropriation  is  made  for  this  work  the  funds  will  be  applied 
to  the  completion  of  the  channel  and  to  the  further  building  up  of  Long 
Beach. 

Wareham  is  la  the  New  Bedford  collection  district.  New  Bedford  is  the  neareut 
port  of  etUry.  The  amount  of  reveoae  coUected  at  New  Bedford  in  the  last  fiscal 
year  was  $109,675.30.  The  nearest  light-honses  are  Bird's  Island  and  Wing's  Neck 
lights.    The  nearest  fortift^ation  is  the  fort  at  Clark's  Point,  New  Bedford,  Mass. 
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Money  siatefnent, 

July  I,  1889,  aniouut  available 110,952.90 

July  1,  1890,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilitieM  outstanding  July  1,  1H89 $10,807.51 

July  1,  1890,  outstanding  liabilities 113.92 

10,921.43 

July  1,  1890,  balance  available 31.47 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amoant  available  for  iiscal  year  ending  June  30,  1891 5, 031. 47 

{Amount  (estimated)  required  for  completion  of  existing  project 7,236. 00 
Amount  that  cuu  be  profitably  expended  in  fiscal  yearendin^  .June  30,1892      7, 236. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  tiyer  and 
harbor  acts  of  1»66  and  1867. 


COMMRRCIAL    STATISTICS. 

[Furnished  by  Mr.  Akien  Besst^,  Warebam,  MaacJ 

Beceiced  and  shipped^  1889. 

Tons. 

Coal 22,342 

Flour 49 

Grain 767 

Iron 10,424 

Lumber 1,495 

Naila 1 625 

Sand 9,727 

Oyster-shells 1,600 

Sundry  articles  used  in  manufacture  of  iron  and  steel 60 

Number  of  arrivah  at  this  portj  1889. 

Schooners 189 

Barges 20' 

Steam-tugs -,. , 50 

Draught  of  largest  vessels feet..  12^ 

Number  of  tons 102,000 


Cs. 

IMPBOVEMKNT  OF  NEW  BEDFORD  HARBOR,  MASSACHUSETTS. 

New  Bedfonl  Harbor  is  an  estuary  of  Bazzard's  6ay,  and  is  the  port 
of  the  cities  of  New  Bedford  and  Fairhaven,  Mass.  New  Bedford  is  au 
important  port  of  entry.  It  is  largely  interested  in  manufactures,  those 
of  cotton  predominating,  and  has  an  extensive  commerce  in  addition  to 
its  whale  fisheries.  The  iiopulation  of  New  Bedford  and  Fairhaven  in 
1888  was  about  38,000. 

The  object  of  the  improvement  is  to  provide  a  channel  18  feet  deep 
at  mean  low  water. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  channel  had  a  ruling  depth  of  about  12^ 
feet  at  mean  low  water. 
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PLANS  OP  IMPROVEMENT. 

As  early  as  1839  some  little  dredgiug  was  done  for  the  improvemeut 
of  tbe  harbor.  The  increase  of  depth  obtained,  however,  was  only  2 
feet,  and  the  cat  but  30  feet  wide.  A  survey  of  the  harbor  was  made 
in  1852,  but  a  definite  project  for  its  improvement  was  not  made  until 
1874.  The  project  provided  for  a  channel  200  feet  wide  aiul  15  feet 
deep  at  mean  low  water  from  the  deep  water  just  above  Palmer's  Island 
to  the  wharves  at  New  Bedford.  This  project  was  modifleil  iu  1877,  in- 
creasing the  width  of  channel  to  300  feet,  and  by  means  of  appropria- 
tions made  in  1875-'76,  amounting  to  $20,000,  the  project  wius  completed 
iu  1877.  Since  that  time  vessels  of  larger  draught  have  been  employed 
in  tbe  harbor,  and  vessels  of  15  feet  draught  not  only  now  touch  the 
bottom  iu  this  channel,  but  in  the  chauuel  below  Palmer's  Island, 
which  was  not  included  in  the  former  improvement.  There  is  not  suffi- 
cient water  for  the  commerce  of  the  port. 

The  project  under  which  work  is  now  carried  on  was  adopted  in  1888. 
It  provides  for  the  excavation  of  a  channel  200  feet  wide  and  18  feet 
deep  at  mean  low  water  extending  from  Butler's  Flat  to  the  vicinity  of 
the  wharves  at  New  Bedford.  A  plat  of  the  proposed  improvement 
was  published  in  House  Ex.  Doc.  No.  86,  Fiftieth  Congress,  first  session. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  to  June  30, 1889,  including  outstanding  liabili- 
ties at  that  date  was  $20,991.  The  result  was  the  excavation  of  the 
channel  under  the  original  project  and  its  modiiications  to  a  width  of 
300  feet  and  a  depth  of  15  feet  at  mean  low  water. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  On 
the  11th  of  November,  1889,  two  dredges  hired  of  Henry  Du  Bois'  Sons, 
of  New  York,  which  had  been  workmg  in  Providence  River  and  on 
Green  Jacket  Shoal,  and  one  hired  of  Braiuard  Bros.,  of  New  York, 
which  had  been  working  on  Pawtucket  River,  were  transferred  to  New 
Bedford  and  commenced  work  on  November  18.  In  addition  to  these 
di^edges  the  dredge  Texas,  belonging  to  the  United  States,  was  also  at 
work  in  the  harbor.  Three  of  these  dredges  worked  on  the  southern 
half  of  the  channel  extending  from  the  deep  water  at  the  upper  end  of 
Palmer^s  Island  to  the  vicinity  of  the  wharves  in  New  Bedford,  and 
the  fourth  was  engaged,  in  removing  the  shoal  spots  in  the  western  half 
of  the  channel  extending  from  the  11 -foot  bank  below  Palmei-'s  Island 
to  the  deep  water  at  the  upper  end  of  the  island. 

During  the  portions  of  the  mouths  of  November  and  December  in 
which  the  work  was  carried  on  40,700  cubic  yards  of  material  were 
excavated  from  the  new  channel ;  2,965  cubic  yards  were  also  excavated 
in  February,  1890.  The  work  was  carried  on  under  the  local  supervision 
of  Mr.  W.  G.  Simmons,  assistant  engineer. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  Mie  hist  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $8,975.0i4,  and  the  result  waa  t\i'es  ^^<(^<^- 
vation  of  a  channel  to  a  depth  of  16  feet  at  mean  \on7  N<}3A^t  ^w^l  ^^»^V^^(^ 
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of  100  feet,  requiring  the  excavation  of  43,605  cabic  yards  of  mad,  sand, 
and  gravelfrom  the  deep  water  of  Buzzard's  Bay,  near  the  11-foot  bank, 
to  the  vicinity  of  the  wharves  in  New  Bedford,  and  the  purchase  of 
dredging  plant  to  the  value  of  $1,104.49. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavation 
of  the  remaining  half  of  the  channel  200 'feet  wide  and  18  feet  deep, 
extending  from  the  '*  11-foot  bank"  to  the  vicinity  of  the  wharves  at 
New  Bedford,  and  the  removal  of  a  few  shoal  spots  between  the  ^^  11-foot 
bank  "  and  Butler's  Flats,  the  southern  end  of  the  projected  channel. 

OPERATIONS  CONTEMPLATED  FOR  THE  PISCAL  YEAR  ENDING  JUNE 

30,  1891. 

The  work  of  dredging  in  the  new  channel  will  be  continaed  if  an 
appropriation  is  ma^de  therefor. 

New  Bedford  Harbor  is  in  the  New  Bedford  oolleotioii  district,  which  is  a  port  of 
eutry.    The  amoitot  of  revenae  collected  in  the  last  fiscal  year  was  $IOf9,675.90. 

ThA  nearest  li<]^ht- houses  are  Clark's  Point  Li^ht  and  the  iif2:hts  .in  New  Bedford 
Harbor.    The  nearest  fortification  is  the  fort  at  Clark's  Point,  Mass. 

Money  statemenU 

Jaly  1,  1889,  amount  available 19,009.00 

July  1,  1890,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilities  OBtstandiug  July  1,  1889 98,951.47 

July  1,  1890,  outstanding  liabilities '. 23.55 

8, 976. 02 

July  1,  1890,  balance  available 3:^.98 

Amount  appropriated  by  act  of  September  19, 1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10, 033.98 

{Amount  (est  imated)  remiired  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  15, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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IFumished  by  Mr.  Weeton  Howland,  collector  of  customs.  J 


EeceipU. 


Articles. 


Lumber 
Coid.... 
Gnhi .. 
Cotton  . 
Lime... 
Flour  .. 
Cement 
Sunr . . 
HaniU. 


1888. 

1889. 

Torn. 

19.406 

365,766 

2.496 

3,613 

1,812 

55 

1,287 

1,180 

149 

Tons, 
16,125 

490,690 

18, 458 

6,106 

327 
1,827 
2,142 

212 

Article*. 


Iron  and  steel. 

Sisal  

Meal 

Tar 

Hemp 

Molding;  sand.. 
Paving  blocks. 

Wool 

Copper 


1888. 


Tona. 
8,338 
111 


256 

43 
888 


1889. 


Jhna. 

10,696 

127 

73 

294 

69 

800 


1. 


349 
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Number  of  arHvaU  at  this  port. 


1888. 


Steamers. 
Barks... 
Sehoonera 
Bargee . . . 


1889. 


708 

796 

13 

11 

809 

787 

210 

Sbina.. 
Brigs  . 
Sloops. 


1888. 


1 
29 


i8e9. 


2 
1 


C  6. 
IMPROVEMENT  OP  TAUNTON  RIVER,  MASSACHUSETTS. 

This  river  rises  in  Norfolk  County,  Masa.,  and  empties  into  Mount 
Hope  Bay,  a  name  g:iven  to  the  northeastern  partof  NarragansettBay. 
It  is  about  44  miles  in  length,  measured  along  its  course. 

The  object  of  the  improvement  is  to  deepen  and  widen  the  channel 
leading  to  the  city  of  Taunton,  at  the  head  of  navigation,  which  requires 
large  quantities  of  coal,  iron,  clay,  moldings,  sand,  and  other  heavy 
articles  for  its  extensive  manufactures  dependent  largely  on  water 
transportation,  so  that  vessels  of  11  feet  draught  can  reach  the  city  at 
high  water.  The  rise  and  fall  of  the  tide  before  improvement  was  5^ 
feet  at  Dighton  and  3.4  feet  at  Taunton. 

ORiaiNAL  CONDITION. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  Bridge  to  Taunton  the  depth  was  not,  in 
places,  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons  bur^ 
den  was  as  large  as  could  go  up  to  Taunton. 

PLANS  OF  IMPROVEMENT. 

• 

The  approved  project  of  1871,  and  its  subsequent  modifications,  pro- 
vides for  a  channel  (K)  feefwide  and  11  feet  deep  from  Weir  Bridge  to 
the  shipyard ;  a  channel  80  feet  wide  (100  feet  at  the  bends)  and  11 
feet  deep  from  the  ship-yard  down  to  and  through  the  Needles  and 
Brigg's  Shoal;  thence  to  Berkley  Bridge  a  channel  of  the  same  width 
and  12  feet  deep.  From  Berkley  Biidge  to  the  deep  water  at  Dighton 
the  channel  was  to  be  100  feet  wide  and  12  feet  deep.  The  depths  are 
estimated  from  high  waters.  The  ledge  which  crossed  the  bottom  of 
the  river  at  Peter's  Point  and  the  numerous  bowlders  which  lay  on  the 
bottom  and  sides  of  the  channel  from  Taunton  to  Dighton  were  to  be 
removed. 

A  plat  of  the  river  showing  the  improved  channel  was  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page  606. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  on  the  improvement  of  the  river  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1889,  including  liabilities  outstanding 
at  that  date,  was  $150,067.72. 

With  the  exceiition  that  but  40  feet  of  the  60  feet  of  width  could  be 
dredged  between  Mie  bridge  at  Weir  and  the  ship-yard  on  account  of 
interfering  with  private  property,  and  that  on  account  of  the  ha\!d\v«^^ 
and  depth  of  material  at  the  sides  the  SOfoot  chauTicil  nv^a  uoX^  Vql  ?^ 
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cases  dredged  to  its  fall  width,  the  channel  down  to  BerkJey  Bridge 
had  been  completed.  The  channel  as  proposed  between  Berkley  Bridge 
and  Dighton  had  been  completed,  with  the  exception  of  removing  a 
small  amount  of  ledge  rock  nncovered  in  dredging,  and  had  been  cleared 
of  bowlders  from  Taunton  down  to  Berkley  Bridge.  The  work  of  re- 
moval of  the  ledge  at  Peter's  Point  had  been  completed.  The  material 
blaisted  in  the  channel  had  been  dredged  and  deposited  in  the  form  of 
a  half-tide  dam  running  from  Keuben's  Island  to  the  west  shore  of  the 
river,  with  thia  view  of  accelerating  the  current  in  the  dredged  channel 
off  and  above  Dighton  and  preventing  deposits  in  that  part  of  the 
channel.  Vessels  of  11  feet  draught  can  now  reach  Taunton  at  the 
head  of  navigation. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

No  work  was  done  during  the  last  fiscal  year. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  remains  to  complete  the  existing  project  the  widening  and 
deepening  of  the  channel  at  a  few  points  above  the  bridge  and  the  re- 
moval of  the  small  amount  of  ledge  rock  above  referred  to.  This  ledge 
projects  about  30  feet  into  the  eastern  side  of  the  channel,  diminishing 
its  depth  by  a  few  inches,  while  there  is  ample  width  and  depth  beyond 
the  channel  line  on  the  western  side. 

lu  compliance  with  the  provisions  of  the  river  and  harbor  act  of 
August  5,  1886,  a  survey  of  portions  of  Taunton  Elver  was  made  in 
October,  1887,  and  the  map  and  report  thereon  were  submitted  to  the 
Chief  of  Engineers  !N'ovember  21,  1887,  and  were  printed  in  House  Ex. 
Doc.  1^0.  86,  Fiftieth  Congress,  first  session.  The  estimated  cost  of  this 
additij^nal  improvement  is  $14,051. 

OPERATIONS    CONTEMPLATED  FOR    THE  FISCAL  YEAR   ENDING  JUNE 

30,  1891. 

It  is  proposed  to  compfete  the  existing  project  for  the  improvement 
of  the  river  if  funds  are  appropriated  therefor. 

Taiiiitou  River  i8  in  the  Fall  River  collection  district.  Fall  River  is  the  nearest  port 
of  entry.  Tlie  amount  of  revenue  collected  at  Fall  River  in  the  last  fiscal  year  was 
$91),  15:(.37.  The  nearest  li[fht-house  is  the  Borden  Flat  light-house.  The  nearest 
fortification  is  Fort  Adams,  Newport  Harhor,  Rhode  Island. 

Money  statement 

July  1, 1889,  amount  available $32.28 

July  1,  1890,  amount  expended  dnrinc  iiscal  year,  exclusive 

ofliabilities  outstanding  July  1,  1889 $4.50 

July  1, 1890,  outstanding  liabilities 15.00 

19.50 

July  1,  1890,  balance  available 12.78 

Amount  appropriated  by  act  of  September  19,  1890 7, 000. 00 

Amonnt  available  for  fiscal  year  endi ng  June  30, 1891 7, 012. 78 

(Amount  (estimated)  required  for  completion  of  existing  project 7, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Ju^je  30, 1892      7, 000. 00 
Submitted  In  compliance  with  reqirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMKRCIAL  STATISTICS. 
iFoinmhed  by  Mr.  H.  A. Dean, Taautou,  Mus.] 

Jieeeipta, 


Articles. 


Lumber 

Grain 

Flour 

Coal 

All  Qther  raerchAniiise. 


1888. 

1889. 

Tons. 

Tan§. 

10,250 

16,250 

39,774 

39,000 

4,500 

4.000 

265,000 

285,000 

30,000 

35.000 

Arlides. 


MetaUofalllclnda 

Cotton 

Moldinu  sand 

Clay... 


Tons. 
33,000^ 
6,750 

Hooo 

30,000 


1880. 


Tons, 


6,250 
30,000 
35,000 


Number  of  vessels  employed  on  Taunton  River. 


Year. 


1889 
1890 


Sailing. 


46 

48 


Barges. 


9 

10 


Tugs. 


4 
4 


Average 
drangbt. 


Peet. 


10 
10 


Average 
tonnagOb 


600 
650 


Cy. 

»fPROVEMENT  OF  WARREN  RIVER,  RHODE  ISLAND. 

Warren  River  is  ao  arm  of  N^rragansett  Bay,  north  of  the  harbor  of 
Bristol.  The  obstrnctions  to  navigation  were  a  rocky  reef  below  Little 
Island,  and  a  submerged  bowlder,  known  as  Bush  worth  Bock,  near  mid- 
channel,  opposite  the  lower  wharf  of  the  town  of  Warren.  By  act  ap- 
proved August  5, 1886,  Congress  appropriated  $5,000  for  the  improve- 
ment of  the  river,  iind  with  this  sum  it  was  proposed  that  the  bowlder  and 
reef  referred  to  be  removed  as  far  as  possible. 

PLANS  OF  IMPROVEMENT. 

The  work  of  improvement  was  one  that  could  not  be  well  carried  on 
by  contract,  and  the  approved  project  was  first  to  remove  Bush  worth 
ll<)ck,  and  afterwads  to  remove  the  bowlders  which  lay  submerged  on 
the  western  side  of  the  narrowest  portion  of  the  channel  at  Little  Island, 
and  also  the  projecting  portions  of  the  ledge  beneath  the  bowlders, 
widening  the  channel  as  much  as  the  funds  available  permitted ;  it  also 
included  the  hiring  in  open  market  of  a  vessel  with  working  crew,  sub- 
marine diver,  firing  battery,  and  steam-hoisting  apparatus,  and  pur- 
chase of  the  explosives  also  in  open  market. 

A  plat  of  the  river,  showing  the  proposed  improvement  near  Little 
Island,  was  published  in  the  Annual  Beport  of  the  Chief  of  Engineers 
lor  1885,  page  030. 

AMOUNT  EXPENDED  AND  BESULTS  TO  JUNE  30,  1889. 

•  The  amount  expended  to  June  30, 1889,  including  liabilities  outstand- 
ing at  that  date,  was  $4,849.72.  The  result  was  the  removal  of  Bush- 
worth  Rock  to  the  depth  of  the  surrounding  water,  and  the  removal  ot 
the  bowlders  and  points  of  ledge  rock  over  an  area  of  about  1.8  ^c»^^% 
in  the  vicinity  of  Little  Island;  extending  550  feet  a\oii£  \\i!^  u^x^^^v^kX^ 
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part  of  the  channel..   This  work  finished  the  improvement  as  far  as  pro* 
jected. 

OPERATIONS  DURING  /THE  LAST  FISCAL  YEAR. 

^o  work  was  done  daring  the  last  fiscal  ^vear. 

Warren  River  is  in  the  Bristol-Warren  collection  district,  which  is  a  port  of  entry. 
The  aiiioinit  of  revenue  collected  in  the  last  fiscal  year  is  unknown.  The  nearest 
li^ht-hoiise  is  the  light-house  on  Conimiout  Point,  Providence  River.  The  nearest 
fortifications  are  fort  on  Dutch  Island  and  Fort  Adams,  Rhode  Island. 

Money  statement 

Jnly  l,1889,amonnt  available fll9.78 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 |93.99 

July  1,  1890,  outstanding  liabilities 16.86 

r 110. 85 

.July  1,  1890,  balance  available &93 


COMMERCIAL  STATISTICS. 


(Famiabed  by  Mr.  John  Waterman,  Warten,  R.  I.  ] 


Articles. 


Coal  ... 
Lumber 
Grain  .. 
Feed... 


1888. 

1 

1889. 

Tom. 

Tont. 

1G.090 

14. 089 

2, 146 

1,625   1 

2.100 

2,610 

250 

260 

Articles. 


O  irsters 

Lime  and  cement 
CotU>n 


2bn«. 


1,350 
150 
41W 


Arrivals  and  departures. 


Year. 

Schooners. 

Steamers. 

Bari^es. 

Tow-boats. 

Averaiee 
Braught 

1888 

81 
64 

4 
4 

13 

1889 

6 

10 

IS 

C8. 

IMPROVEMENT  OF  PAWTUCKET  RIVER,  RHODE  ISLAND. 

The  navigable  part  of  the  Pawtucket  (or  Seekonk)  River,  an  arm  of 
Providence  River,  extends  from  Providence  to  Pawtucket,  a  city  which 
in  1885  had  a  population  of  about  23,000,  and  extensive  mannfactures, 
depending  largely  on  water  transportation.  The  object  of  the  improve- 
ment is  to  widen  and  deepen  the  channel  leading  to  Pawtucket,  so  that 
vessels  of  12  feet  draught  can  reach  that  city  at  mean  low  water.  The 
mean  rise  and  fall  of  the  tide  is  about  5  feet. 


ORIGINAL  CONDITION. 


Before  improvement  the  channel  in  the  river  had  a  ruling  depth  of 
about 5  feet  at  mean  low  water. 
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PLANS  OF  IMPROVEMENC. 

The  oiigiual  project,  as  modified  in  1883,  provides  for  the  excavatiou 
by  dredging  of  a  channel  100  feet  wide  and  12  feet  deep  at  mean  low 
water  from  the  deep  water  above  Red  Bridge  to  the  ledj^e  opiioaite  Grant 
&  Oo.'s  Wharf  at  Pawtacket;  thence  the  dee|)ening  by  blasting  of  the 
ehaunel  through  the  ledge  to  Pawtacket  Bridge  to  the  same  depth,  and 
41)  feet  wide.  •     ,        • 

A  phit  of  Ihe  river  sliowing  the  lines  of  the  proposetl  channel  was 
]>ubHshed  in  the  Annual  lieportof  the  Chief  of  Engineers  for  1884,  page 
608.     .        . 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30,  1889. 

The  total  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1889,  including  liabilities  outstanding  {it  that  date,  was  $134,- 
505.83.  The  channel  had  been  excavated  under  the  original  project  to 
a  width  of  75  feet  and  a  ruling  depth  of  7  feet  at  mean  low  water,  and 
under  the  project  as  modified  in  1883  a  new  channel  12  feet  deep  and 
100  feet  wide,  with  wide  enlargements  at  the  bends,  has  been  carried 
from  its  mouth  at  the  deep  water  just  above  Red  Bridge,  a  distance  of 
about  12,740  feet.  There  is  now  a  channel  100  feet  wide  and  12  feet  deep 
at  mean  low  water  from  the  deep  water  above  Bed  Bridge  to  Bass 
liock,  or  to  within  ftbout  1^  miles  of  the  head  of  navigation. 

This  completed  portion  of  the  channel  is  already  a  great  benefit  to 
the  commerce  of  the  river.  A  ruling  depth  of  about  6  feet  can  be  car- 
ried from  the  upper  end  of  our  present  work  to  Pawtucket. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

• 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
The  dredge  Netcport^  hired  of  Brainard  Brothers,  of  New  York,  com- 
menced dredging  August  29,  1889,  and  continued  until  Novemoer  9, 
1889,  when  it  was  transferred  to  other  work.  The  dredge  Yankee 
Notion^  hired  of  D.  M.  &  0.  W.  Anthony,  of  Fall  Eiver,  Mass.,  was  en- 
gaged on  the  work  from  September  5  to  October  1  in  dredging  one 
cut  through  the  shoalest  places  that  the  scows  of  the  larger  dredge 
might  work  to  better  advantage.  The  dredge  0.  H.  Latham,  hired  of 
the  Hartford  Dredging  Company,  was  also  engaged  on  this  work  from 
December  26  until  January  23,  when  it  was  withdrawn  on  account  of 
the  liability  of  the  river  to  freeze  over.  During  the  filscal  year  54,923 
cubic  yards  of  sand  and  128  cubic  yards  of  bowlders  and  ledge  rock, 
besides  numerous  stumps,  logs,  and  fallen  trees,  were  excavat^  from 
the  projected  channel. 

AMOUNT  EXPENDED  DURING  THE   LAST  PISOAL  TEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  dnring  the  last  fiscal  year,  including  liabilities 
outstanding  to  June  30, 1890,  was  $32,50(K13  and  the  result  was  the 
dredging  of  the  channel  to  a  width  of  60  feet  from  Bass  Bock  to  a 
point  abont  200  feet  above  DunnelPs  Wharf,  which,  in  the  opinion  of 
those  interested  in  the  navigation  of  the  river,  it  has  been  especially 
desirable  to  reach ;  and  the  purchase  of  dredging  plant  to  the  value  of 
$10,805.61. 
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WORK  REQUIRED^  TO  COMPLETE   THE  KXISTING  PROJECT. 

The  work  yet  to  be  doue  is  to  excavate  the  channe]  to  its  full  width 
of  100  feet  from  Bass  Rock  to  a  point  opposite  Grant  &  Co.'s  Wharf, 
and  thetice  to  Pawtncket  Bridge,  to  deei>en  the  channel  through  the 
ledge  to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL  YEAR    ENDING  JUNE 

30,  1891. 

It  is  proposed  to  extend  the  chantiel  toward.  Pawtncket  by  dredging 
and  to  commence  work  on  the  ledg'.  For  this  reason  an  appn^i^riatiou 
of  $100,000  is  asked,  instead  of  $rii),000  as  heretofore. 

Pawtncket  is  in  the  collection  district  of  Provideucc,  and  that  port  is  the  nearest 
port  of  entry.  The  amonut  of  revenue  collected  at  Providence  in  the  last  fiscal  year 
was  1269,858.00.  The  nearest  light-honse  is  Sassafras  P^oiut  Light.  The  nearest  forti- 
fications are  Fort  Adams,  I^ewport,  R.  I.,  and  the  fort  on  Dutch  Island,  Rhode  Island. 

Money  statement  ^     , 

Jnly  1,  1889,  amount  available $32,500.13 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  . 

liabilities  outstanding  July  1,  1889 |31,844.08 

July  1,  1890,  outstanding  liabilities 656.05 

32, 500. 13 

Amount  appropriated  by  act  of  September  19,  1890 ' 30, 000. 00 

(Amount  (estimated)  required  for  completion  of  existing  project 337,478.00 
Amonntthatcan  be  profitably  expended  in  fiscal  yearending  June  30, 1892  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Cotton  ................................... 
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IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

ISLAND. 

Providence  Hirer  is  an  estuary  of  Narrapfansett  Bay.  The  object  of 
its  improvement  is  to  furnisli  a  wide  and  deep  cbainiel  for  Biiro|)ean 
and  coastwise  comiierce  from  the  ocean  to  Provi<lence,  a  city  whicb  bad 
in  1SS5  about  125,000  inhabitants,  largely  engaged  in  manufactures,  and 
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a  port  of  entry  for  an  extensive  region  of  country,  with  which  it  is  con- 
nected by  railroads.    The  mean  rise  aTtd  fall  of  the  tide  is  4.7  feet. 

ORIGINAL  CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many 
slioals  obstructed  navi^tion,  and  at  one  poiol)  in  the  channel,  a  place 
called  "  The  Crook,"  the  available  low- water  depth  was  but  4^  feet. 

PLANS  OP  IMPROVBMEKT. 

There  was  expended  between  1852  and  the  30th  of  June,  18S2, 
$290,459.34  in  deepening  the  channel ;  first  to  9  feet,  then  to  12  feet, 
then  to  14  feeU  ftnd  again  to  23  feet,  as  the  iucreasiug  sizes  of  vessels 
and  the  growing  commerce  of  Providence  demanded.  Bulkhead  B66k 
was  also  removed  during  this  period  to  a  depth  of  20  feet  below  mean 
low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are 
now  working,  provides  for  a  channel  25  feet  deep  and  300  feet  wide, 
suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city 
of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  ancli- 
orage  basin  between  Fox  and  Field's  points  of  the  following  dimensions 
in  cross-sections,  viz : 

300  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,060  feet  wide,    6  feet  deep. 

The  25footchnnnel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles)  with  a  view  to  lighting  them  by  range  or 
leading  lights,  such  as  are  used  in  similar  cases  in  Chesapeake  Bay, 
Delaware  River,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  River,  showing  the  improved  channel,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  622. 

AMOUNT  EXPEjn)BD  AND  RESULTS  TO  JUNE  30,   1889. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1889,  including  liabilities  outstanding  at  that 
date  was  $246,883.36.  At  that  date  the  25(oot  channel,  300  feet  wide, 
had  been  completed.  Bulkhead  Rock  had  been  removed.  The  excava- 
tion of  the  20-foot  anchorage  area  has  been  completed  in  Fox  Point 
Reach,  and  of  the  same  areas  in  Ihe  Sassafras  Point  and  the  Field's 
Point  reaches  about  one-fourth  and  one-half,  respectively,  has  been  done. 

OPERATIONS  DUBINO  THE  LAST  FISCAL  YEAR. 

At  the  beginping'of  the  last  fiscal  year  no  work  was  in  progress. 
August  13  the  dredge  Ifewporty  hired  of  Brainard  Bros.,  of  New  York, 
began  work  on  the  18-foot  area,  Fox  Point  Reach,  east  side.  Work  was 
carried  on  with  this  dredge  until  August  28, 1889,  when  it  was  trans- 
ferre<l  to  Pawtucket  River.  A  dredge,  hired  of  Henry  Du  Bois's  Sons,  of 
New  York,  continued  the  work  until  November  9,  1889,  when  it  was 
transferred  to  New  Bedford.  The  United  States  dredge  Texas  was  en- 
gaged on  this  work  from  December  3  to  20,  inclusive,  aud  the  dredge 
C?.  H,  Lathanij  hired  of  the  Hartford  Dredging  Gompaoy,  was  also  at 
work  here  from  January  24  to  February  8,1890,  wUea  \tyi\)i;&\)T^w^l^T&<^ 
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WORK  REQUIRED,  TO  COMPLETE  THE  KXISTING  PROJECT. 

The  work  yet  to  be  doue  is  to  excav«ate  the  channel  to  its  full  width 
of  100  feet  from  Bass  Rock  to  a  point  opposite  Grant  &  Co.'s  Wharf, 
and  theuce  to  Pawtucket  Bridge,  to  deepen  the  channel  through  the 
ledge  to  the  same  depth  with  a  width  of  40  feet. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL  YEAR    ENDING  JUNE 

30,  1891. 

It  Is  proposed  to  extend  the  channel  toward.  Pawtucket  by  dredging 
and  to  commence  work  on  the  ledg*.  For  this  reason  an  appropriation 
of  $100,000  is  asked,  instead  of  $50,000  as  heretofore. 

Pawtucket  is  in  the  collection  district  of  Providence,  and  that  port  is  the  nearest 
port  of  entry.  The  amouut  of  revenue  collected  at  Providence  in  the;  last  fiscal  year 
was  $269,858.00.  The  nearest  light-house  is  Sassafras  P^iiit  Light.  The  nearest  forti- 
fications are  Fort  Adams,  l^ewport,  R.  L,  and  the  fort  on  Dutch  Island,  Rhode  Island. 

Money  statement  ^     „ 

July  1,  1889,  aniount  available $32,500.13 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  . 

liabilities  outstanding  July  1,  1889 |31,844.08 

July  1,  1890,  outstanding  liabilities 656.05 

32,500.13 

Amount  appropriated  by  act  of  September  19,  1890 ' 30,000.00 

f  Amount  (estimated)  required  for  completion  of  existing  project.   .....  '.iST,  478. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending  Juue30, 1892  100^000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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IMPROVEMENT  OF  PROVIDENCE  RIVER  AND  NARRAGANSETT  BAY,  RHODE 

ISLAND. 


I 


Providence  Tliver  ip  an  estuary  of  Narrapfansett  Bay.  The  object  of 
its  improvement  is  to  furnisli  a  wide  and  deep  cbaiinel  for  European 
and  coastwise  coiu.iierce  from  the  ocean  to  Provi<lence,  a  city  which  had 
in  1885  about  125,000  inhabitants,  largely  engaged  in  manufactures,  and 
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a  port  of  entry  for  an  extensive  region  of  country,  with  which  it  is  con- 
nected by  railroads.    The  mean  rise  and  fall  of  the  tide  is  4.7  feet. 

ORIGINAL   CONDITION. 

Before  the  improvement  of  the  river  was  commenced,  in  1853,  many 
shoals  obstraoted  navi^tion,  and  at  one  poiiil)  in  the  channel,  a  place 
called  ''  The  Crook,"  the  available  low- water  depth  was  but  4^  feet. 

PLANS  OP  IMPROVEMENT. 

There  was  expended  between  1852  and  the  30th  of  June,  1882, 
$290,459.34  in  deepening  the  channel;  first  to  9  feet,  then  to  12  feet, 
then  to  14  feet«  and  again  to  23  feet,  as  the  increasing  sizes  of  vessels 
and  the  growing  commerce  of  Providence  demanded.  Bulkhead  E6bk 
was  also  removed  during  this  period  to  a  depth  of  20  feet  below  mean 
low  water. 

The  approved  project  of  1878,  modified  in  1882,  under  which  we  are 
now  working,  provides,  for  a  channel  25  feet  deep  and  300  feet  wide, 
suitable  for  large  ocean  vessels,  extending  from  Fox  Point,  in  the  city 
of  Providence,  to  the  deep  water  of  Narragansett  Bay,  and  for  an  anch- 
orage basin  between  Fox  and  Field's  points  of  the  following  dimensions 
in  cross-sections,  viz : 

:)00  feet  wide,  25  feet  deep. 
600  feet  wide,  20  feet  deep. 
725  feet  wide,  18  feet  deep. 
940  feet  wide,  12  feet  deep. 
1,060  feet  wide,    6  feet  deep. 

The  25-footchnnnel  has  been  laid  out  in  straight  reaches  (with  en- 
largements at  the  angles)  with  a  view  to  lighting  them  by  range  or 
leading  lights,  such  as  are  used  in  similar  cases  in  Ohesapeake  Bay, 
Delaware  River,  and  other  localities,  if  it  should  be  found  necessary. 

A  plat  of  Providence  Biver,  showing  the  improved  channel,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  622. 

AMOUNT  BXPBJTDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amonnt  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1889,  including  liabilities  outstanding  at  that 
date  was  $246,883.36.  At  that  date  the  25.foot  channel,  300  feet  wide, 
had  been  completed.  Balkhead  Rock  had  been  removed.  The  excava- 
tion of  the  20foot  anchorage  area  has  been  completed  in  Fox  Point 
Reach,  and  of  the  same  areas  in  Ihe  Sassafras  Point  and  the  Field's 
Point  reaches  about  one- fourth  and  one-half,  respectively,  has  been  done. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
August  13  the  dredge  Newport^  hired  of  Brainard  Bros.,  of  New  York, 
began  work  on  the  18-foot  area.  Fox  Point  Reach,  east  side.  Work  was 
carried  on  with  this  dredge  until  August  28,  1889,  when  it  was  trans- 
ferred to  Pawtucket  River.  A  dredge,  hired  of  Henry  Du  Bois's  Sons,  of 
New  York,  continued  the  work  until  November  9,  1889,  when  it  was 
transferred  to  New  Bedford.  The  United  States  dredge  Texas  was  en- 
gaged on  this  work  from  December  3  to  20,  inclusive,  and  the  dredge 
C.  H.  Latham^  hired  of  the  Hartford  Dredging  Company,  was  also  at 
work  here  from  January  24  to  February  8,1890,  when  \t^iaiA\»TWv^l«ttfc^ 
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to  other  work.  Ninety -six  thousand  and  thirty-four  cnbic  yards  of  mud 
were  excavated,  finishing  the  20-foot  area  on  the  east  side  of  the  main 
ohanne)  of  Sassafras  Point  Beach,  and  the  18-foot  area  on  the  east  side 
of  Fox  Point,  and  about  three  fourths  of  the  18-foot  area  on  the  same 
side  of  Sassafras  Point  Reach. 


AMOUNT  EXPENDED  DURING  THE    LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,   1890. 

Tlie  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $36,717.27,  and  the  result  was  the  com- 
pletion of  the  20foot  anchorage  area  on  the  east  side  of  the  Sassafras 
Point  Beach,  and  the  18-foot  area  on  the  east  side  of  the  Fox  Point 
Beach,  and  about  three-fourths  of  the  ISfoot  area  on  the  same  side  of 
the  Sassafras  Poiut  Beach,  and  the  purchase  of  plant  to  the  value  of 
$18,326.63. 

WORK   REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

There  is  required  for  the  completion  oT  the  existing  project  the  re- 
mainder of  the  excavation  of  the  anchorage  basin  between  Fox  and 
Field's  points. 

OPERATIONS  CONTEMPLATED  FOR    THE    FISCAL  YEAR  ENDIN0  JUNE 

30,  1891. 
It  is  proposed  to  continue  the  excavation  of  the  anchorage  area. 

Providence  Rivor  is  in  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  amount  of  revenne  collected  at  Providence  in  the  last  fiscal  j'car  was 
$'^69)858.00.  The  nearest  light-houses  are  the  six  light-houses  in  Providence  River. 
The  nearest  fortifications  are  fort  on  Dntch  Island  and  Fort  Adams,  R.  I. 

Money  statement 

July  1,  1889,  amount  available |36, 717.27 

July  1,  1890,  amount  exp<^nded  duriqg  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 ^,829.71 

July  1,  1890, outstanding  liabilities 867.56 

36.717.27 

Amount  appropriated  by  act  of  September  19, 1890 50. 000. 00 

*  ~^ 

{Amount  (estimated)  required  for  completion  of  existing  project 115,000.00 
Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  tK),  189^  100, 000.00 
Submitted  in  coiupliance  with  requirements  of  sections*! of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Famished  by  Providenoe  Board  ot  Trade.] 

Foreign  imports. 


Articles. 


Lnniber  .. 
Sbinglea . . 

Lath  A 

Wo'd  .... 
hagvrood  . 
Pickets  ... 
Piling  .... 
Brimstone 


1889. 


Tons. 

3,632 

6.''»7 

1,407 

1,  I6G 

3,821 

U 

812 

&9U 


Articles. 


Ire 

Wool  ... 
Starch  . . 
Li  me  ... 
Potatoes 
Liquors. 
Tobacco 


1888. 


Timt. 

609 
3,815 
U9 
121 
108 
14 
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By  water  and  rail. 
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▲rtleles. 


Cotton 

Wool 

Cotl 

Iron  and  steel 

OU 

Waete 

Beef 


1880. 


Tont. 
66, 105 
12.888 
1, 054. 314 
65, 876 
21003 
5,811 
12,486 


ATticlee. 


Flour 

Qrain 

Dry  goods. 
Print  cloths 
Chemlcels  . 
Liqnors.... 


1888. 


Tont. 

28,668 

44, 478 

5,266 

2,616 

3,843 

9,663 

C  10. 

REMOVAL    OF    GREEN    JACKET    SHOAL,    PROVIDENCE    RIVER,   RHODE 

ISLAND. 

Green  Jacket  Shoal  is  in  that  part  of  Providence  River  which  consti- 
tates  the  harbor  of  Providence. 

It  lies  off  the  wharves  on  the  south  front  of  the  city,  and  occapies  a 
part  of  the  harbor  that  is  required  for  anchorage  purposes. 

ORIGINAL  CONDITION. 

That  part  of  the  harbor  in  which  the  shoal  is  located  is  ^bout  2,000 
feet  long  by  from  600  to  1,200  feet  wide;  and  of  this  area  the  shoal,  or 
rather  that  part  of  it  which  was  included  between  the  16-foot  curves, 
takes  up  about  18  acres.  There  were  channels  on  either  side  of  the 
shoal,  between  it  and  the  harbor  lines,  having,  the  one  on  the  north  side 
a  width  of  300  feet  and  a  depth  of  20  feet,  and  the  one  on  the  south  side 
a  width  varying  from  50  to  100  feet  and  a  depth  of  about  15  feet  at  mean 
low  water.    The  water  on  the  summit  of  the  shoal  was  1  foot  deep. 

PLANS  OP  IMPROVEMENT. 

The  general  project  is  the  removal  of  the  entire  shoal  to  a  depth  of 
25  feet  at  mean  low  water,  limiting  the  work  by  lines  drawn  200  feet 
from  the  harbor  lines. 

A  plat  of  Oreen  Jacket  Shoal  was  published  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1885,  Vol.  I,  page  599. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended,  including  outstanding  liabilities,  to  June  30, 
1889,  was  $28,004.37.  The  result  was  the  excavation  to  a  depth  of  25 
feet  at  mean  low  water  of  an  area  of  about  9^  acres,  extending  along  the 
western  side  of  the  shoal,  making  an  important  addition  to  the  anchor- 
age facilities  of  the  harbor.  On  a  portion  of  this  area  the  depth  of 
water  before  the  completion  of  the  contract  of  November  18, 1886,  was 
from  3  to  4  feet. 


OPERATIONS  DURING  THE  LAST  PISOAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress. 
August  8, 1^9,  a  dredge,  hired  of  Henry  Du  Bois's  Sons,  commenced 
work  on  the  shoal.  The  cuts  were  made  parallel  to  the  general  direc- 
tion of  the  harbor  line  on  the  north  side  of  the  «Vio^\^  ^wdi  ^\i  ^x^a^  ^1 
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about  4^  acres  was  excavated  to  th«  required  depth  of  25  feet.  On  No- 
vember 9,  1889,  this  dredge  was  transferred  to  othe^  work.  From  Jan- 
uary 6  to  February  8, 1890,  tlie  United  States  dredge  Rhode  Island  was 
at  work  on  this  shoal.  The  amoumt  of  material  excavated  was  147,620 
cubic  yards  of  mud  and  oyster  shells. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAR  AND    RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $26,185.63,  and  the  result  was  the  en- 
largement of  the  anchorage  area  by  about  4^  acres,  and  the  purchase  of 
plant  to  the  value  of  $7,177.04. 

WORK  REQUIRED  TO  COWCPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  excavalaoa 
of  the  remainder  of  the  shoal  to  a  depth  of  25  feet.  « 

ePBRATIONS   OONTEMPLATED  FOR  THE   FISCAL   TEAR  ENDING  JUNE 

30, 1891. 

It  is  proposed  to  continue  the  removal  of  the  shoal  according  to  the 
general  project. 

Qreen  Jacket  Shoal  is  io  the  collection  district  of  Providence,  which  is  a  port  of 
entry.  The  ainonut  of  reveune  collected  at  Providence  daring  the  last  fiscal  year  waa 
1269,858.00.  The  nearest  lightz-honses  are  the  six  light-houses,  in  Providence  River. 
The  nearest  fortifications  are  Fort  Adams,  R.  I.,  and  the  fort  on  Dutch  Island,  Rhode 
Island. 

For  the  commercial  statistics,  see  report  of  the  improvement  of  Prov- 
idence Biver  and  Karragansett  Bay,  Bhode  Island.  • 

Money  statement 

July  1,  1889,  amount  available 126,185.63 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $26,102.13 

July  1,  1890,  outstanding  liabilities ...,  23.50 

""^  26,185.63 

Amouut  appropriated  by  act  of  September  19,  1890 25, 000. 00 

{Amount  (estimated)  required  for  completion  of  existing  project Xl^  096. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    :)3, 096. 00 
Submitted  iu  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acii  of  18(56  and  1867. 


C  II. 

IMPROVEMENT  OF  NEWPORT  HARBOR,  RHODE  ISLAND. 

This  harbor  is  at  the  main  entrance  to  Narragansett  Bay.  These 
waters  during  the  summer  and  winter  constitute  a  harbor  of  refuge  for 
our  European  and  coastwise  commerce  quite  equal  in  every  respect  to 
that  of  New  York  Harbor,  and  are  even  more  accesdble.  The  objects 
of  the  improvement  are  to  widen  and  deepen  the  southern  (the  main) 
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entrance  to  the  harbor,  and  to  enlarge  its  capacity  for  vessels  seekiug 
refuge  in  storms,  by  increasing  the  area  and  depth  of  the  anchorage 
within  it.    The  mean  rise  and  fall  of  the  tide  is  about  3J  feet. 

ORIGINAL  CONDITION. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited  by 
shoals^  and  it  was  not  adequate  to  the  number  and  size  of  vessels  seek- 
ing it  for  refuge.  The  southern  (the  main)  entrance  was  obstructed  by 
a  bar  which  stretched  out  from  Goat  Island,  and  the  geueral  busiuess 
wharves  of  the  city  could  not  be  reached  at  low  tide  by  vessels  drawing 
more  than  8  feet. 

PLANS  OF  IMPROVEMENT. 

The  original  project  and  its  modifications  under  which  we  are  now 
working  are  substantially  as  follows : 

Deepeniug  the  southern  entrance  to  15  feet  at  mean  low  water  and 
wideningit  by  dredgiug  Goat  Island  Spit  northward  to  a  line  drawn  from 
the  dolphin  which  marks  the  spit  to  clear  the  permanent  dock  at  Fort 
Adams  by  100  feet ;  the  excavation  of  a  channel  750  feet  wide  and  15 
feet  deep  at  mean  low 'water  around  and  to  the  eastward  of  this  dolphin ; 
excavating  to  13  feet  at  mean  low  water  the  area  included  between  the 
13-foot  curve  on  the  west,  a  line  drawn  from  the  southwest  corner  of 
Perry  Mill  Wharf  to  Lime  Bock  on  the  south,  the  harbor  line  on  the 
east,  and  a  line  drawn  parallel  to  and  50  feet  from  the  city  wharf  on  the 
north  ;  excavating  to  10  feet  at  mean  low  water  the  area  northwest  of 
a  line  drawn  from  Lime  Bock  through  the  spindle,  which  is  in  the  south- 
east part  of  the  harbor;  the  excavation  of  a  channel  10  feet  deep  at 
mean  low  water  along  and  outside  the  harbor  line  south  to  a  point  op- 
posite the  gas  company's  wharf,  and  the  construction  of  jetties  on  the 
western  shord  of  Goat  Island  to  arrest  the  drift  of  littoral  sand  and 
gravel  into  the  southern  entrance. 

A  plat  of  Newport  Harbor,  showing  the  plans  of  the  work,  was  pub- 
lished in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1885,  Vol.  I, 
page  604. 

AMOUNT  EXPENDED  A^D  BBSULTS  TO  JUNE  30,  1889. 

The  amount  exptnded  up  to  the  close  of  the  fiscal  year  ending  June 
30, 1889, including  outstanding  liabilities  at  that  date,  was  $109,489.21, 
with  the  following  results : 

Of  the  area  to  be  dredged  to  13  feet  within  the  harbor,  about  nine- 
tenths  had  been  completed.  The  channel  along  and  outside  the  harbor 
line  south  to  a  point  opposite  the  gas  company's  wharf,  and  the  15foot 
channel  750  feet  wide  around  and  to  the  eastward  of  the  dolphin  on 
Goat  Island  Spit,  had  been  completed,  with  the  exception  of  a  strip 
along  the  western  edge  and  to  the  north  of  the  dolphin.  The  berth  for 
vessels  at  the  quartermaster's  wharf  at  Fort  Adams  had  been  deepened 
to  10  feet  at  mean  low  water,  and  the  littoral  sand  from  the  outside  of 
Goat  Island  had  been  stopped  for  the  present  from  washing  into  the 
channel  at  the  southern  entrance  of  the  harbor  by  the  construction  of 
a  jetty  on  the  west  side  of  the  island.  The  southern  entrance  is  com- 
pleted for  vessels  of  15  feet  draught,  and  of  the  total  area  to  be  dredged 
within  the  harbor  (about  90  acres)  about  two-thirds  have  been  completed^ 
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OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  begiuniug  of  the  liiHt  fiscal  year  no  work  was  in  progress.  On 
Aagnst  2,  1889,  a  dredge  hired  of  Henry  Du  Bois's  Sons,  of  New  York, 
commenced  work  in  the  13'foot  anchorage  area,  bnt  was  soon  afterward 
removed  to  Providence.  On  August  27  a  dredge  hired  of  D.  M.  &  G. 
W.  Anthony,  of  Fall  Eiver,  Mass.,  arrived  in  Newport,  but  on  Septem- 
ber 3  was  transferred  to  Pawtucket  to  temporarily  assist  in  the  work 
there.  On  the  4th  of  October  this  dredge  returned  to  Newport,  and  re- 
nyaiued  at  work  in  the  harbor  until  November  27.  On  November  13 
and  14  two  dredges,  while  en  route  to  New  Bedford  from  Providence, 
were  detained  in  Newport  harbor  by  bad  weather,  and  the  time  was 
utilized  in  dredging.  On  the  12th  of  November  a  di  edge  hired  firom  the 
Hartford  Dredging  Company  commenced  work  in  the  harbor  and  con- 
tinued until  December  21,  when  it  was  taken  off  for  other  work  until 
February  10,  when  it  returned  and  worked  until  March  7.  The  United 
States  dredge  Rhode  Island  was  also  engaged  on  this  work  from  No- 
vember 2  to  16  and  February  10  until  March  8.  Thirty-nine  thousand 
six  hundred  and  one  cubic  yards  of  material  were  ei^cavated  from  the 
13-foot  anchorage  area  and  from  the  western  edge  of  the  15foot  chan- 
nel north  of  the  dolphin,  and  a  small  amount  from  near  the  north  end 
af  Goat  Island. 

AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  TEAB  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  exi)ended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $10,712.82,  *^nd  the  result  was  the  com- 
pletion of  the  13-foot  anchorage  area  and  the  dredging  of  one  cut  along 
the  western  edge  of  the  15-foot  channel  north  of  the  dolphin,  and  the 
purchase  of  plant  to  the  value  of  $355.40. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJEOT. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
*  of  the  remainder  of  the  narrow  strip  along  the  western  edge  of  the  1^ 
foot  channel  north  of  the  dolphin  and  the  excavation  of  the  10-foot 
anchorage  area  within  the  harbor,  also  the  buildinjg  of  additional  jetties 
outside  of  Goat  Island  whenever  they  may  be  required  to  arrest  the 
drift  of  littoral  sand  and  gravel  into  the  harbor  entrance. 

OPERATIONS    CONTEMPLATED    DURING    THE    FISCAL    TEAR    ENDING 

JUNE  30,  1891. 

It  is  proposed  to  complete  the  15-foot  channel  as  projected  and 
extend  the  anchorage  area  as  far  as  possible  to  the  east  and  sonth. 

Newport  la  in  the  ooHeotioD  district  of  Newport,  and  is  a  port  of  entry.  The  atnount 
of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  |3,380. 14..  The  nearest  light- 
houses  are  Lime  Rook  and  Newport  (Groat  Island)  lights.  The  nearest  fortification  is 
Fort  Adams,  Newport,  R.  I. 

Money  statement. 

July  1,  1889,  amount  available $10,712.82 

July  1,  1890,  amount  expended  dnridg  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 $10,701.14 

July  1, 1890,  outstanding  liabilities U.68 

10,712.83 

Amoant  appropriated  by  act  of  September  19, 1890 12,500.00 
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(Amonnt  (eetimated)  required  for  completion  of  existing  project |S7, 500. 00 
Amoant  thatcan  be  profitably  expended  in  fiscal  year  enaii^g  Jnne  30, 1392    S7, 500. 00 
Sabmitted  in  compliance  with  requirements  of  sections^  of  river  and 
harbor  acts  of  m66  and  1867. 


COMMERCIAL  STATISTICS. 

[Fumiahed  by  IXr,  J.  H.  Cozsens,  collector  of  'cnatoms.] 

Receipts. 


ArticlM. 


Lumber.... 
Shioglee... 

Lftihs 

Coal 

Lime 

.Cement — 

Brick 

Hay 

OralD...... 

Cord- wood. 
Marble.... 


1889. 


Tont. 

10, 749 

704 

1.294 

50.000 
2,550 
1.950 

18.000 
1.500 
1,200 


1890. 


Tong. 

18,855 

950 

1.002 

50,000 
2,250 
1,650 

18.800 
5,000 
1.800 
1,250 
1.500 


Artidas. 


Drainpipe 

Sand  and  gravel 

Flagstone 

Granite 

Iron 

Aahea 

Fluh 

Potatoea 

Plaater 

Hair 


1889. 


Tont, 


1890. 


Tont. 

5,000 

10,000 

1,000 

20,000 

2,000 

41 

2,000 

1,800 

876 

200 


Shipping, 


1889. 
1880. 


Arrivala  of  veaaela 
from  foreign  porta. 


Namber. 


29 
19 


Value  of 
cargoes. 


I16.27L92 
17.898.59 


Yeaaela  owned  in 
Kewpori. 


Number. 


143 
148 


Oroaa  ton- 
nage. 


7.094.54 
7,972.93 


C   12. 

m 

< 

HARBOR  OF  REFUGE  AT  BLOCK  ISLAND,  RHODE  ISLAND. 

This  island  is  a  part  of  the  State  of  Rhode  Island ;  it  is  14  miles  east 
of  Montaak  Point,  the  eastern  end  of  Long  Island,  and  its  nearest  point 
is  about  10  miles  from  the  mainland.  Besides  the  wants  of  the  mack- 
erel-fishing fleet  and  the  general  coast  navigation  the  island  is  an  im- 
I>ortant  point  on  oar  shores  for  ocean  navigation.  It  has  a  signal  station 
connected  by  submarine  telegraph  with  the  mainland.  Vessels  are 
passing  the  island  at  all  times  and  on  all  sides  of  it,  and  its  position 
renders  it  of  national  importance  The  object  of  the  improvement  is  to 
furnish  a  harbor  of  refuge  for  vessels  engaged  in  foreign  and  coastwise 
commerce.    The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 


ORIGINAL  CONDITION. 


Before  theiconstrnction  of  the  present  harbor  of  refuge  Block  Island 
had  no  harbor  which  afforded  protection  for  decked  vessels.  The  only 
ones  used  were  open  boats,  which,  on  the  approach  of  storms,  were 
hauled  up  on  the  beach  by  oxen.  The  largest  of  these  boats  were  of 
about  10  tons  burden. 
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PLANS  OF  THE  WOBK. 

The  origiDal  project  and  its  subsequeut  luoclifications  provided  for  n 
harbor  of  refngcon  tbe  eastern  side  of  the  ishmd,  consisting  of  an  ijini-r 
harbor  or  basin  for  small  vessels  and  an  exterior  harbor  for  large  oues. 
\  The  basin  was  to  be  about  250  by  300  feet  in  area,  and  inclosed,  with  (he 
exception  of  an  opening  of  80  feet  in  width.  The  exterior  harbor  was 
to  be  formed  by  a  riprap  breakwater,  which  has  been  built.  About  300 
feet  from  the  sea  end  of  this  breakwater,  which  is  1,000  feet  long,  a  jjap  ' 
200  feet  long  was  left  for  the  convenience  of  vessels.  The  present  project 
contemplates  the  filling  of  this  gap  and  restoring  the  breakwater  to  its 
original  dimensions,  the  enlargement  of  the  inner  harbor,  and  the 
removal  of  a  shoal  along  the  western  side  of  the  breakwater.  A  plat  of 
Block  Island,  showing  the  position  of  the  harbor  of  refuge  and  a  plan 
of  the  works,  may  be  found  in  the  Keport  of  the  Chief  of  Engineers  for 
1885,  vol.  1,  pages  612,  613. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  total  expenditures  up  to  June  30,  1889,  includiug  liabilities  out- 
standing at  that  date,  was  $340,031.39. 

The  inner  harbor  and  the  main  breakwater,  built  in  prolongation  of 
the  eastern  side  of  the  inner  harbor,  and  extending  1,900  feet  from  the 
shore,  were  constructed  in  the  years, 1870  to  1879,  inclusive.  The  util- 
ity of  the  work  at  once  became  apparent.  In  stormy  weather  the  inner 
harbor  especially  was  filled  with  fishermen  and  coasters,  and  it  soon 
became  necessary  to  increase  its  depth  from  7  feet,  to  which  it  had  been 
dredged  in  the  first  instance,  to  9  feet  at  mean  low  water.  A  strong 
jetty  had  been«built  out  from  the  cliff  to  the  eastward  of  the  inner 
liarbor  and  a  masonry  wall  constructed  on  the  inside  of  the  crib- work 
forming  the  eastern  side  of  the  inner  harbor.  The  filling  of  the  gap  in 
the  main  breakwater  had  been  carried  to  an  extent  sufficient  to  keep 
out  the  sea  which  was  formerly  driven  through  it  into  the  outer  harbor 
in  easterly  storms.  The  timber  jetty  filled  with  stone  forming  the  shore 
end  of  the  western  wall  of  the  enlarged  inner  harbor  and  about  160 /eet 
of  its  north  wall  east  of  the  opening  into  the  harbor  had  been  finished, 
and  about  90  feet  of  the  wall  west  of  the  opening  built  to  the  level,  of 
mean  high  water. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiiical  year  no  work  was  in  progress. 
Work  was  resumed  on  the  north  wall  of  the  enlarged  inner  harbor  Au- 
gust 3,  1889,  and  1,941  tons  of  riprap  granite  were  placed  in  it  and  420 
tons  on  the  breakwater  during  the  last  fiscal  year.  Of  the  stone  deliv- 
ered 1,265  tons  were  taken  from  Mason's  Island  Quarry,  which  is  oper- 
ated by  the  Government.  November  18, 1889,  the  CTuited  States  dredge 
Rhode  Island  commenced  dredging  in  the  enlarged  inner  harbor  on  the 
bar  that  had  been  formed  on  the  western  side  of  the  breakwater. 

The  dredging  extended  from  the  end  of  the  steam-boat  wharf  to 
within  about  100  feet  of  the  north  wall.  Three  thousand  and  twenty- 
five  yards  of  sand  were  dredged,  making  a  depth  of  9  feet  at  mean  low 
water.  The  dredging  was  discontinued  on  December  28,  1889,  and  the 
dredge  transferred  to  other  work.  Mr.  P.  I.  Angell  was  the  local  super- 
intendent of  the  work. 
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AMOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30, 1890,  was  $13,194.20,  and  the  result  was  the  exten- 
sion  of  the  north  wall  of  theenlarged  inner  harbor^  feet  to  the  westward, 
and  the  use  of  420  tons  of  stone  in  the  proposed  repairs  to  the  break- 
water and  deepening  the  water  to  9  feet  on  that  part  of  the  bar  within 
the  enlarged  inner  harbor  that  lies  between  the  steam-boat  wharf  and 
a  line  100  feet  from  the  north  wall ;  also  the  purchase  of  plant  to  the 
ralue  of  $4,201.48. 

THE  WHARF  AT  BLOCK  ISLAND. 

In  the  annual  reports  of  theofEicer  Jn  charge  for  some  years  past, 
attention  has  been  called  to  the  dilapidated  and  dangerous  condition 
A  the  wharf.  It  is  on  the  land  side  of  the  inner  harbor  and  was  built 
<y  the  United  States  for  purposes  of  construction  of  that  work.  Since 
completion  of  the  inner  harbor  the  only  use  of  the  wharf  by  the  Gov- 
ernment has  been  for  the  purpose  of  landing  mails  and  supplies  for  the 
lighthouses,  etc.  This  use  it  is  thought  does  not  warrant  an  estimate 
fOT  its  repair  or  reconstruction,  which  would  cost  perhaps  S^y^OO. 

In  his  annual  report  for  the  year  1886,  Colonel  Elliot,  for  reasons 
^hich  were  fully  set  forth,  recommended  that  this  w)iarf  be  turned  over 
^o  the  town  of  New  Shoreham,  the  corporate  name  of  Block  Island,  and 
^hat  the  following  provision  be  attached  to  the  item  for  Block  Island  in 
^he  next  river  and  harbor  bill : 

Pravidedf  That  the  wharf  on  the  land  side  of  the  inner  harbor  may  be  turned  o^Bt 
to  the  town  of  New  Shoreham  for  the  public  use  of  said  town ;  but  uo  tolls  or  chargea 
jhall  ever  be  exacted  for  the  use  of  said  wharf  by  public  yesseU  of  the  United  States, 
r  freight  carried  In  such  vessels. 

And  I  would  respectfully  renew  the  recommendation. 

During  the  past  year  the  wharf  has  been  temporarily  repaired  by  the 
t4>izens  of  Block  Island  at  their  own  expense.  The  location  of  the 
vi  harf  may  be  seen  in  the  plat  published  at  page  613  of  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1885. 

WORK  BEQUIBED  TO  COMPLETE  THE  EXISTING  PROJECT. 

'I  lie  work  required  to  complete  the  existing  project  is  the  completion 
of  t^e  filling  of  the  gap  in  the  main  breakwater,  the  restoration  of  the 
breakwater  to  \ta  original  dimensions,  and  the  enlargement  of  the  inner 
harbor. 

OPEBITIONS  CONTEMPLATED    FOR  THE  FISCAL  YEAR    ENDING  JUNE 

30,  1891. 

If  at'  appropriation  is  made  it  is  proposed  to  apply  it  to  the  continua- 
tion of  the  work  according  to  the  existing  project. 

Block  \  iland  is  in  the  Newport  collection  district,  and  Newport  is  the  nearest  port 
of  entry.  The  revenne  collected  at  Newport  in  the  last  fiscal  year  wasS3,380.14.  There 
is  no  dut;  collected  at  the  island.  The  valne  of  the  harbor  is  mainly  as  a  harbor  of 
refnge.  1  here  are  several  lights  at  the  island.  The  nearest  fortification  is  Fort 
Adams,  R.  I. 

IBNnvSO^ — 37 
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Money  $tatement. 

July  1,  1889,  amoant  available 1 $13,654.12 

July  1,  1890,  amonut  expended  during  fiscal  year,  excluaive  of 

liabilities  outstanding  July  1, 1889 -. $11,682.64 

July  1,  1890,  outstanding  liabilities 1,511.56 

13,194.20 

July  1,  1890,  balance  available 659.92 

Amount  appropriated  by  act  of  September  19,  1800 , 15,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 659. 92 

(  Amount  ^estimated)  required  for  completion  of  existing  project 34, 000. 00 

<  Amount  tnat  can  be  nroticabljr  expended  in  fiscal  year  ending  June  30, 1892    24, 000. 00 
(  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

[Famished  by  Hon.  KichoUw  Ball,  Block  Island.] 
ImparU  and  exporit. 


Article. 


CoalreceiTod  (about) 

Iron  received  (about) 

On^  received  (about) 

Lumber  received  (about) 

General  merchandise,  not  included  in  the  above 


1888. 


Torn. 

Ton9. 

6,600 

6,200 

276 

300 

2,326 

2,403 

5,692 

6.722 

16,500 

10,200 

1889. 


Arrivals  and  departures. 


1888. 

1889. 

Steamer*,  from  60  to  1.(HM)  tons,  drawinir  ttovn  3  to  10  fm^t  o^  water  ^ ^--  --..r 

2,200 
118,000 

2,409 

8ailin?* vessels. from  10 to 200  tons. from  0 to 8  feet  drauirht 

117.000 

_.      _ . 

C  13. 

IMPROVEMENT  OF  PAWCATUCK  RIVER,  RHODE  ISLAND  AND  CONNECT- 

ICUT. 

The  navigable  part  of  Pawcatuck  Biver  extends  from  the  manufact- 
uring town  of  Westerly  to  Little  Narragansett  Bay,  into  which  it 
empties.  The  approach  to  the  river  is  through  Stonington  Outer  Har- 
bor and  Little  Narragansett  Bay,  and  the  object  of  the  improvement 
is  to  deepen  and  widen  the  river  channel  leading  from  this  bay  to 
Westerly, 

The  mean  rise  and  fall  of  the  tide  is  2.60  feet  at  the  mouth  of  the  river 
and  2.30  feet  at  Westerly. 


ORiaiNAX  CONDITION. 

Before  improvement  the  channel  was  crooked  and  obstructed  by 
iiumerous  shoals,  on  some  of  which  there  was  but  1^  feet  at  mean  low 
water. 
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PLAN  OP  IMPROVEMENT. 

By  means  of  appropriations  made  in  the  years  1871-'75,  the  river  was 
improved  by  the  United  States  by  the  excavation  of  a  channel  5^  feet 
deep  at  mean  low  water,  and  75  feet  wide  below  the  wharves,  and  from 
35  to  40  feet  wide  between  the  lower  and  upper  wharves.  The  present 
project  contemplates  the  widening  oi  the  channel  to  100  feet  below  the 
Ttharves  and  by  an  additional  width  of  two  cuts  of  an  ordinary  dredg- 
ing-machine,  or  about  40  feet  between  the  lower  and  the  upper  wharves, 
alsQ  the  deepening  of  the  entire  channel  to  8  feet  at  mean  low  water. 

A  plat  of  Pawcatnck  Kiver,  showing  the  channel-lines  under  the 
present  project,  was  published  in  the  Annual  Beport  of  the  Ohief  of 
Engineers  for  1885,  Part  I,  pages  623-625. 

AMOUNT  EXPENDED  AND  RESULTS  TO  JUNE  30,  1889. 

The  amount  expended  on  the  present  project  up  to  June  30, 1889,  in- 
cluding liabilities  outstanding,  was  $11,288.77,  and  the  result  was  the 
completion  of  the  channel  to  its  full  width  and  depth  from  the  deep 
water  opposite  the  village  of  Lottery  to  a  point  near  the  lower  end  of 
Major's  Island,  with  the  exception  of  small  amounts  of  ledge  rock  which 
extend  into  the  channel  near  Certain  Draw  Point  and  Pawcatnck  Bock. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  no  work  was  in  progress.  The 
work  of  removing  the  ledges  at  Certain  Draw  Point  and  Pawcatuck 
Hock  commenced  on  July  29, 1889,  was  continued  until  October  30, 1889, 
when  both  ledges  were  removed  to  a  depth  of  8  feet  at  mean  low  water. 
Three  hundred  and  thirty-nine  and  one-fourth  tons  of  rock  were  re- 
moved from  these  ledges.  The  work  of  extending  the  channel  toward 
Westerly  was  resumed  March  9, 1890,  by  a  dredge  hired  of  the  Hart- 
ford Dredging  Company,  and  continued  until  April  5,  1890.  Seven 
thousand  five  hundred  and  nine  yards  of  sand  and  gravel  were  exca- 
vated and  the  channel  extended  about  500  feet  towards  Westerly.  Mr. 
A.  H.  Dickens  was  local  superintenjent  of  the  work. 

AHOUNT  EXPENDED  DURING  THE  LAST  FISCAL  YEAR,  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  during  the  last  fiscal  year,  including  liabilities 
outstanding  June  30,  1890,  was  $9,573.85,  and  the  result  was  that  the 
channel  was  cleared  of  obstructions  and  extended  to  a  point  near  the 
upper  end  on  Major's  Island,and  the  purchase  of  plant  to  the  value  of 
$1,761.54. 

VITORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  the  dredging 
of  the  channel  to  a  depth  of  8  feet  at  mean  low  water  and  width  of  100 
feet  from  the  upper  end  of  the  present  work  to  Westerly,  and  a  width  ot 
40  feet  between  the  upper  and  lower  wharves  of  that  town. 

OPERATIONS  CONTEMPLATED    FOR    THE  FISCAL  TEAR  ENDING  JUNE 

30,  1891. 

If  an  appropriation  is  made  it  is  proposed  to  contltm!^  t\i<^  ^^il^s.  ^^ 
widening  and  deepening  the  channel  according  to  tkiA  q^\^\x%  \^\Qi^^>R^^ 
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aud  also  to  afford  such  relief  as  the  commeroe  of  the  river  may  rcqairo 
at  tbe  shoalest  places  in  advance  of  the  main  work. 

Pawcatuck  River  is  in  the  collection  districts  of  Providence  and  Stonington,  the 
dividing  line  passing  through  the  river.  Providence  and  Stoniugton  are  the  nearest 
ports  of  entry.  The  revenue  collected  in  the  last  fiscal  year  was:  Providence, 
1^69,858.00;  Stonington,  $1,590.  The  nearest  light-houses  are  the  Stonington  and 
Watch  Hill  lights.    The  nearest  fortification  is  Fort  Trumbull,  New  London,  Coun. 

Money  statement. 

July  1,  1889,  amount  available $9,573.85 

Julv  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $9,091.81 

July  1, 1890,  outstanding  liabilities 482.04 

9, 573. 85 

Amount  appropriated  by  aot  of  September  19,  1890 '.....     16,600.00 

'Amount  ^estimated)  required  for  completion  of  existing  project 37.00 

Amount  toat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  37. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18C6  and  1867. 


COMMERCIAL  STATISTICS. 

fFumished  by  Messrs.  Maxson  &  Co.,  Westerly,  S.  I.] 
Receipts  at  Westerly  by  water^ 


Articles. 


1888. 


1889. 


•k 


Coal  .... 
Siknd  ... 
Lnmber. 
Bricks . . 
Grain  ... 
Pig-iron 


tons. 
..do., 
.feet. 


18,894;       17.014 

892  1,275 

4.152,167  :  4,042,897 


.bushels. 
tons. 


1, 195, 700 
<71, 000 
925 


351,000 
72,675 
1,094 


Shipments. 


Stone... 
Lumber. 


.tons, 
.feet. 


2,180 


4,664 
82.000 


Nninber  of  passengers  carried  by  steamers  (about) : 

1888 66,000 

1888 81,400 


Stone... 
Lawher. 


COMMBRGIAL  STATISTICS. 
[Furnished  by  Ifesers.  Maxson  Sc  Co.,  Westerly,  R.  L] 

Receipts, 


Articles. 

188a 

1889. 

Coal              

- 

2V>n«.     Tons. 
18,894  :  17,014 

Oanil       ^. ...*.............-....•••...-••..•..•.••-••.••••.■----.-••-••.••.••••••-••• 

892  !    1,275 

T«iim1)Ar     .^. ......    .....*....«•.•.«•••••■«•••••*••••••••••••*••••••••«•••••■••••••••»•• 

6,399       &256 

Rricks       — -- - .^ 

2,391          763 

r*rAi{n                  - .  ......  ........_.......  ..............«..>>■•>......*>•••••«*." 

2,130 
925 

2,180 

Tron         .      ..   -    ........ .a. ••••*« ■•«•>■•••••*•. •.•••••••••■•■•**•■•*•••••••••>«•>••••••- 

1,094 

Shipments. 


I  J<  ■!   ■»■ 


dumber  of  passengers  caiTied  by  ftteanvetft  Ui !%»»,  ^»i\mu\>^  Cft,^^ 


2,180 


4,664 
107 
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C  14. 

HARBOR  OF  REFUGE  AT  8T0NINGT0N,  CONNECTICUT. 

Stonington  Harbor  lies  oa  the  north  side  of  the  eastern  entrance  from 
the  ocean  into  lx)ng  Island  Sound,  and  the  main  object  of  the  improve- 
ment is  to  furnish  a  harbor  of  refuge  for  vessels  entering  and  leaving 
this  entrance  to  the  sound.  The  mean  rise  and  fall  of  the  tide  is  about 
2|  feet. 

ORIGINAL  CONDITION. 

Originally  it  was  an  open  bay,  unprotected  from  .southerly  storms, 
and  obstructed  by  a  shoal,  having  a  low-water  depth  of  but  6  feet  at 
the  shoalest  part.  This  shoal  nearly  iille<1  the  inner  harbor,  and  left 
but  a  narrow  channel  on  either  side  of  a  depth  insufficient  to  permit 
vessels  of  12  feet  draught  to  reach  the  upper  wharves  at  low  water. 

PLANS  OP  THE  WORK. 

* 

A  short  breakwater  was  constructed  in  the  years  1828-1831,  at  a  cost 
of  $34,766.65,  for  the  protection  of  the  commerce  of  the  town  of  Ston- 
ington The  enlarged  project  of  1871  for  the  improvement  of  Stoning- 
ton Harbor  and  its  subsequent  modification,  under  which  work  is  now 
carried  on,  embraced  dredging  in  the  upper  harbor  and  the  construction 
of  two  breakwaters  in  the  outer  harbor.-  One  of  these  (the  western ]r  was 
to  be  built  out  from  Wamphassnck  Point,  the  southwest  limit  of  the 
harbor,  and  to  extend  about  2,000  feet,  and  the  other  (the  eastern)  was 
to  extend  from  the  vicinity  of  Bartlett's  Reef  to  the  Middle  Ground. 
The  western  breakwater  wa«  completed  in  1880,  at  a  cost  of  $103,190. 
The  amount  expended  in  dredging  the  upper  harbor  was  about  $45,000. 
The  position  of  the  western  end  of  the  eastern  breakwater  has  not 
been  determined,  but  it  will  probably  be  found  necessary,  in  order  to 
afford  all  the  protection  desired,  to  extend  the  breakwater  at  least  until 
it  intersects  a  range  from  Stonington  Light  to  the  middle  of  Wicopessit 
Island.  It  may  then  be  found  desirable  to  carry  it  still  further,  pos- 
sibly to  the  range  from  Stonington  Light  to  the  eastern  end  of  Fisher's 
Island. 

A  plat  of  this  harbor,  showing  the  position  of  the  breakwaters,  was 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884,  page 
632. 

AMOUNT  EXPENDED   AND  RESULTS  TO  JUNE  30, 1889. 

The  amount  expended  on  the  eastern  breakwater  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1889,  including  liabilities  outstanding 
at  that  date,  was  $114,989.66,  and  its  length  at  that  date  was  2,240  feet. 

OPERATIONS  DURING  THE  LAST  FISCAL  YEAR. 

At  the  beginning  of  the  last  fiscal  year  the  work  of  constructing  the 
eaAteni  breakwater  was  in  progress  under  the  contract  of  February  8, 
1889,  with  Gharles  F.  Stoll,  of  New  Loudon,  Conn.,  which  was  finished 
August  17|  1889.  One  thousand  nine  hundred  and  twenty-five  tons  of 
stone  were  placed  during  the  fiscal  year.  Mr.  F.  I.  Angell,  until  Au- 
gust 1, 1889,  and  Mr.  A.  H.  Dickens,  until  the  completiou  o€  thi^  v^^\i- 
tract,  were  local  inspectors  of  the  work. 
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AMOUNT  EXPENDED  DURING  THE  LAST   FISCAL   YEAR  AND  RESULTS 

TO  JUNE  30,  1890. 

The  amount  expended  daring  the  last  fiscal  year,  including  liabilities 
outstanding  June  30. 1890,  was  $862.57,  and  the  result  was  the  exteusioo 
of  the  eastern  breakwater  to  a  point  about  2,290  feet  from  its  eastern 
extremity,  or  about  .89  of  the  shorter  of  the  alternat^^^  lengths  projected. 

WORK  REQUIRED  TO  COMPLETE  THE  EXISTING  PROJECT. 

The  work  required  to  complete  the  existing  project  is  to  finish  the 
construction  of  the  eastern  breakwater.  In  case  it  be  found  that  sufli- 
cient  protection  to  the  harbor  of  refuge  has  been  afforded  when  the 
range  from  Stoniugton  Light  to  the  middle  of  Wicopessit  Island  is 
reached,  the  length  of  the  breakwater  yet  to.be  built  is  about  280  feet 
Should  it  be  decided  to  extend  it  to  the  middle  ground,  it  will  require 
about  100  feet  more. 

By  reason  of  the  great  danger  to  the  large  passenger  steamers  of  the 
Stoniugton  Line  (New  York  and  Boston),  caused  by  the  western  end  of 
the  breakwater,  especially  in  foggy  and  thick  weather,  and  which  will 
continue  to  exist  until  it  is  completed  and  a  light-house  and  fog-signal 
are  erected  upon  it,  it  is  very  desirable  that  the  whole  amount  necessary 
to  finish  the  breakwater  should  be  included  in  one  appropriation.  The 
temporary  light  on  the  western  end  of  the  breakwater  has  been  main- 
tained. 

The  completion  of  this  work  will  afford  a  thoroughly  protected  an- 
chorage for  vessels  drawing  18  feet  of  water,  and  a  harOor  of  refuge 
for  the  commerce  which  daily  passes  between  Long  Island  Sound  and 
the  eastward. 

OPERATIONS  CONTEMPLATED  FOR  THE    FISCAL   YEAR   ENDING  JUNE 

30,  1891. 

If  an  appropriation  is  made,  it  is  proposed  to  extend  the  eastern  break- 
water further  to  the  westward. 

Stonington  Harbor  is  iii  the  Stoniugton  collection  district  and  is  a  port  of  entry. 
The  amount  of  revenue  collected  at  Stonington  in  the  last  fiscal  year  was  $1,590.00. 
The  principal  valne  of  the  harbor  is  as  a  harbor  of  refuge.  The  nearest  lights  are 
Stonington  Light  and  Latimer's  Keef  Light.  The  nearest  fortification  is  Fort  Trum- 
bull, New  Loudon  Harbor,  Connecticut. 

Money  statement. 

July  1, 1889,  amount  available 1912.84 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outAtandiug  July  1,  1889 (775. 15 

July  1,  outatandiug  liabilities 87.42 

862. 57 


July  1,  1890,  balance  available 50.27 

Amount  appropriated  by  act  of  September  19, 1890 12, 500. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 12,550.27 


'  Amount  (estimated)  required  for  completion  of  existing  project It,  500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 

1S92 12,500.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  itim  and  1867 . 
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COMMKRCIAL  STATISTICS. 


[PnrnUbed  by  Mr.  H.O.  Palmer,  deputy  collector.] 


Nomber  of  TeseeU  enterinft  trom  foreign  ports 
19  umber  of  veMels  cleared  for  foreign  porta  . . . 

Value  of  nerohandlae  imported 

Amonnt  of  dntiea  collected 

Satlmated  ▼alueof  eargoeaooaatwiae 

JSaUmated  valae  of  oargoea  abipped  coaatwiae. 

Valae  of  pn>doct  of  flaberiea 

Nnmber  of  yeaaela  aeeking  barbor  for  reftage. . 

Nomber  of  yeaaeb  regtatimd  in  diatriot 

Tonnagaw  groaa 


1880. 


8 

12 

8 

11 

$8,037.00 

$1,875.60 

$36. 000. 000. 00 

$34, 500, 000. 00 

$100, 000. 00 

2.400.00 

113.00 

$8,263.52 

$1. 500. 00 

$38,000,000.00 

$37,000,000.00 

$150, 000.  M 

8.600.00 

115.00 

6.828.38 

9,118.52 

18B0. 


C  15. 

BEMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 
ING NAVIGATION. 

WRBOK  OF  SOHOONEB  SABAH  L.  SIMMONS* 

The  scliooDer  Sarah  L.  Simmons  was  loaded  with  a  cargo  of  paving 
stone  and  was  bound  from  East  Bine  Hill,  Maine,  to  New  York.  On 
September  11, 1889,  she  was  wrecked,  and  sank  in  about  7  fathoms  of 
water,  about  700  yards  northeast  by  east  one-half  east  from  Pollock 
Kip  Light  Ship,  directly  in  the  center  of  the  main  channel  of  communi- 
cation for  vessels  plying  between  ports  north  and  south  of  Cape  Cknl. 
Her  dimensions  were  as  follows :  Length,  108»6 ;  breadth,  30  feet ;  depth, 
9.7  feet;  gross  tonnage,  242.  She  was  owned  in  Philadelphia,  Pa.,  and 
George  W.  Shepherd,  jr.,  was  her  managing  owner. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropri- 
ation act  of  June  14, 1880,  to  all  persons  interested  in  the  vessel,  etc., 
was  given  by  advertisement  in  newspapers,  and  proposals  for  removing 
the  wreck  were  invited.  No  action  having  been  taken  by  the  owners, 
the  proposals  were  opened  November  21, 1889. 

An  abstract  of  proposals  received  and  the  terms  of  the  contract  will 
be  found  in  the  appended  table. 

Giant  powder  was  used  to  remove  the  wreck.  The  work  was  greatly 
delayed  by  unfavorable  weather.  It  was  completed  March  31,  1890. 
Mr.  G.  F.  Bostock  was  local  inspector. 

Jhitraei  ofnroposaUfor  removing  wreck  of  schooner  Sarah  L,  Simmons,  received  at  En- 
gineer Office,  U,  S,  Army,  Newport,  R.  L,  in  response  to  advertisement  dated  October  21, 
1889,  and  opened  at  19  o^clook,  noon,  on  Thursday  the  2Ui  day  of  November,  1889. 


No. 


1 
2 


If  ame  and  addreM  of  bidder. 


Amoant 
of  bid. 


Alexander  Croclcer,  Hyannla,  MaH 
Wm.  B.  Chapman.  Kew  York,  N.  7 


$3,848 
3,900 


Contract  awarded  to  Alexander  Crocker,  of  Hyannis,  Mass.,  with  the  approval  of 
the  Chief  of  Engineers,  and  dated  December  11,  1889. 

Work  to  be  commenced  iritfain  10  days  after  the  approval  of  the  contract  by  the 
Chief  of  Engineers,  and  completed  within  30  days  of  the  time  of  commencement. 
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WRECK  OF  SCHOONER  ELLEN  R. 

The  schooner  Ellen  R.  was  wrecked  some  time  during  the  year  1888, 
in  Little  Harbor,  Wood's  Holl,  Mass.  Her  dimensions  were  approxi- 
mately as  follows :  Length,  53  feet ;  breadth,  18  feet  5  tonnage,  25.  The 
name  of  her  owner,  or  the  circumstances  attending  her  loss,  were  not 
ascertained. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropria- 
tion act  of  June  14, 1880,  to  all  persons  interested  in  the  vessel,  etc., 
was  gjven  by  advertisement  in  newspapers,  and  proposals  for  removing 
the  wreck  were  invited.  No  action  having  been  taken  by  the  owners, 
the  proposals  were  opened  January  13, 1890. 

An  abstract  of  the  proposals  received  and  the  terms  of  the  contract 
will  be  found  in  the  appended  table. 

The  contraetor  finished  the  removal  of  the  wreck  March  26,  1890. 
Mr.  A.  R.  Elliott  was  local  inspector  of  the  work. 

Abstract  of  proposals  for  removing  wreck  of  schooner  Ellen  R,, received  at  Engineer's  Office^ 
U,  S,  Army,  Newport,  li,  i.,  in  response  to  adveriisimevt  dated  JJecemhir  13,  1889,  and 
opened  at  12  o*clock,  noon,  on  Monday  the  13ih  day  of  January,  1890. 


No. 


1 
2 
3 


Kame  and  addreaa  of  bidder. 


Charles  E.  Davis,  Wooil's  fioll,  Mass  . . . . 
WiUiam  Buckley,  Vineyard  Haven,  Mass 
James  Baker,  Boston,  Mass 


Amount 
of  bids. 


$189 
284 
787 


CoDtract  awarded  to  Charles  £.  Davin,  of  Wood's  Holl,  Mass.,  with  the  approval  of 
the  Chief  of  Engineers,  and  dated  January  23,  1890. 

Work  to  be  commenced  within  ten  days  after  the  approval  of  the  contract  by  the 
Chief  of  Engiueersj  and  completed  within  thirty  days  of  the  time  of  commencement. 


WEKCK  OF  SCHOONEE  QUILP. 

The  schooner  Quilp  was  wrecked  ou  the  north  side  of  the  entrance  to 
Gattyhuuk  Pond,  Guttyhiink  Island,  Massachusetts.  The  vessel  was 
built  at  Mystic  Conn.,  in  1861,  and  was  39  feet  long.  Her  gross  ton- 
nage was  15.98, 

The  notice  required  by  section  4  of  the  river  and  harbor  appropria- 
tion act  of  June  14,  1880,  to  all  persons  interested  in  the  vessel,  etc., 
was  given  by  advertisement  in  newspapers,  and  proposals  for  removing 
the  wreck  were  invited.  No  action  having  been  taken  by  the  owners,  the 
proposals  were  opened  February  17,  1890, 

An  abstract  of  the  proposals  received  and  the  terms  of  the  contract 
will  be  found  in  theuppeuded  table. 

The  contractor  finished  the  removal  of  the  wreck  March  24, 1890,  Mr. 
A.  E.  Elliot  was  the  local  inspector. 

Abstract  of  proposals  for  removing  trrccfc  of  schooner  Quilp,  received  at  Engineer's  Office, 
V.  S,  Army,  Newport,  R.  I.  ^  in  response  to  advertisment  dated  January  \7,IS^,  and  opened 
at  12  0^ clock,  noon,  on  Monday  the  17th  day  of  February,  1890. 


Ko. 


1 
2 

3 

4 
5 


Kan>e  aod  address  of  bidder. 


William  Bnckley,  Vineyard  Havpn.  Mass 

Charles  B.  Davis,  Wood's  Holl,  Mass 

John  J  Vee<ler,  Wood's  Holl,  Mass 

Timothy  Akin,  sr.,  Ciittyhiinic,  Mass^ 

C.  C.  Allen,  New  Bedford,  Mass 


AmOQDt 
of  bid. 


$1W 
189 
195 
195 
198 
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Coiitnict  awarded  to  VVilliam  Buckley,  of  Vineyard  Haven,  Mass.,  with  the  ap- 
proval of  the  Chief  of  Flngjneers,  and  dated  February  26,  1890. 

Work  to  be  commenced  within  ten  days  after  the  approval  of  the  contract  by  the 
Chief  of  Engineers,  and  completed  within  thirty  days  of  the  time  of  commencement. 


WBEOK  OF  SOHOONEB  BENJAMIN  GABTSIBE. 

The  schooner  Benjamin  Oartside  was  loaded  with  aboat  450  tons  of 
coal  and  was  bound  from  Hoboken,  N.  J.,  to  East  Cambridge,  Masi^  On  ^ 
October  5,  1889,  whilo  lying  at  anchor  about  2^  miles  northwest  one-  ' 
half  west  from  Handkerchief  Light-Ship,  she  was  struck  amidships  by 
the  schooner  Mary  B,  Wellington  and  sank  in  about  29  feet  of  water, 
copstitating  a  dangerous  obstruction  to  navigation  of  the  north  chan- 
nel of  Vineyard  Sound.  She  was  owed  by  Bartlett  &  Shepherd,  of 
Philadelphia.  Pa.,  and  was  built  at  Chester,  Pa.,  in  1869«  Her  dimen- 
sions were  approximately  as  follows:  Gross  tonnage,  343:33;  length, 
130.9  feet;  breatlth,  29.2  feet ;  depth,  13.7  feet.  She  was  stripped  of 
her  sails,  booms,  gaffe,  and  running  gear  by  wreckers. 

The  notice  required  by  section  4  of  the  river  and  harbor  appropriation 
act  of  June  14,  1880,  to  all  persons  interested  in  the  vessel,  etc.,  was 
given  by  advertisement  in  newspapers,  and  proposals  for  removing  the 
wreck  were  invited.  No  action  having  been  taken  by  the  owners  the 
proposals  were  opened  May  22, 1890. 

An  abstract  of  the  proposals  received  and  the  terms  of  the  contract 
will  be  found  in  the  appended  table. 

The  work  of  removal  of  the  wreck  was  commenced  June  18,  1890, 
and  was  in  progress  at  the  close  of  the  year.  Mr.  G.  F.  Kostock  is  the 
local  inspector. 

Jhatraet  of  proposals  for  removing  wreck  of  schooner  Benjamin  GartsidCj  received  at  En- 
gineer Office  of  U,  8,  Army,  Newporty  R,  I. ,  in  response  to  advertistment  dated  April  32^ 
1890,  and  opened  at  12  o'clock  noon,  on  Thursday ,  the  22d  day  of  May,  1890. 


Ka 


I 
2 
3 
4 


Name  and  addreaa  of  bidder. 


T' 


Geo.  W.  Townsend,  Boiton,  Haas. . . 

Jamea  Baker,  Boston,  Mass 

Wm.  £.  Chapman,  Brooklyn,  N^.  Y  . 
Chas.  E.  Davis,  Wood's  HoU,  M^ss. 


Amount 
of  bid. 


$2,949 
8,783 
3,843 
4,875 


Contract  awarded  to  Geo.  W.  Townsend,  of  Boston,  Mass.,  with  the  approval  of  the 
Chief  of  Engineers,  and  dated  June  4,  1890. 

Work  to  be  commenced  withiu  ten  days  after  the  approval  of  the  contract  by  the 
Chietof  Engineers,  and  completed  within  30  days  of  the  time  of  commencement. 


C  x6. 

PRELIMINARY  EXAMINATION  OF  MARTHA'S  VINEYARD,  INNER  AND  OUTER 

HARBOR  AT  EDOARTOWN,  MASSACHUSETTS. 

Engineer  Office,  U.  S.  Army, 
Newport,  R,  J.,  December  14,  1888. 

Oeneral:  In  compliance  with  instrnctions  contained  in  Depart- 
ment letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  fol- 
lowing report  upon  the  preliminary  examination  ot  1Awr\X!k«Je»NVck«5«x^^ 
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inoer  and  outer  harbor  at  EdgartowD,  Mass.,  provided  for  in  the  rivex 
and  harbor  act  of  August  11, 1888,  and  inade  by  Maj.  W.  B.  Liver- 
more,  Corps  of  Engineers,  and  Mr.  Edward  Parrish^  assistant  engineer, 
September  26  to  22  last. 

The  outer  harbor  referred  to  lies  to  the  north  and  east  of  Edgartown, 
Martha's  Vineyard.  It  is  bounded  on  the  east  by  Ohappequiddick 
Island  and  on  the  west  by  a  shoal  extending  northward  from  Edgar- 
town  light  for  a  distance  of  about  3  miles. 

The  deep-water  area  of  this  harbor  is  about  3  miles  in  length  from 
north  to  south,  about  1  mile  in  width,  and  is  sheltered  fh)m  all  storms 
except  those  from  the  north. 

The  inner  harbor  is  formed  by  the  channel  that  separates  Ohappe- 
quMdick  Island  from  Martha's  Vineyard,  and  has  an  area  of  about 
three-fourths  of  a  square  mile.  It  is  connected  with  the  outer  harbor 
by  an  opening  350  feet  wide. 

The  improvement  desired  in  the  outer  harbor  is  the  construction  of  a 
breakwater  to  protect  the  anchorage  area  from  northerly  storms,  that 
in  the  inner  harbor  the  removal  of  a  shoal  known  as  the  Middle  Ground 
extending  southerly  from  Ohappequiddick  Point. 

The  extent  of  the  commerce  passing  this  point  is  well  known  and  has 
been  fully  reported  by  General  Warren  and  especially  by  Oolonel  Elliot 
in  his  report  on  the  examination  of  Vineyard  Haven,  which  may  be 
found  in  the  annual  report  for  1887,  pages  572-^80. 

The  general  track  of  vessels  passing  through  Nantucket  Sound  lies 
about  5  miles  to  the  northward  of  Edgartown,  at  which  point  they  can 
find  an  anchorage  well  protected  from  all  storms  excepting  those  from 
the  north. 

A  harbor  of  refuge  especially  for  the  smaller  class  of  vessels  is  quite 
desirable  there. 

It  is  roughly  estimated  that  for  $150,000  a  breakwater  could  be  built 
about  1  mile  northeast  of  Edgartown,  affording  an  anchorage  area  of 
about  one-half  square  mile  in  the  outer  hi^rbor,  and  by  dredging  the 
Middle  Ground  in  the  inner  harbor  to  a  depth  of  12  feet  an  additional 
area  of  about  one-fourth  square  mile  would  be  available  for  smaller 
vessels. 

The  cost  of  this  dredging  is  roughly  estimated  at  $8,000. 

In  my  opinion  the  inner  and  outer  harbor  of  Edgartown  are  worthy 
of  improvement  by  the  GenerarGovernment,  and  the  cost  of  a  survey 
of  the  locality  is  estimated  at  $400. 

Gommeicial  statistics  are  appended  hereto,  and  a  coast-survey  chart 
of  Edgartown,  showing  the  location  of  the  proposed  improvement,  is 
herewith  inclosed. 

Edgartown  is  in  the  Edgartowp  collection  district  and  is  a  port  of  entry*  The 
amonnt  of  revenue  oolletted  there  daring  the  last  fiscal  year  is  ankuown.  The 
nearest  Hght-honse  is  the  Edgartown  Light ;  the  nearest  fortification  is  the  fort  at 
Clark's  Point,  New  Bedford,  Mass.  The  popnlatiou  of  Edgartown  by  the  United 
States  census  of  IbSO  was  1,303. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LiVEBMOBB, 

Majw  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A, 
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COMMKRCIAL  STATISTICS. 

[Fnmiabed  by  Mr.  Walter  a  Osborn.J 

EiHmated  number  of  arrivals  at  part  of  Edgartown  annually. 

Sail,  coasting  vessels 900 

8ail,  fishing  vessels 200 

Steam  tags,  yachts,  and  miscellaneous 100 

Whaling  vessels 2 

Valae  of  sperm  oil  taken  by  vessels  owned  here,  past  year,  |44,000. 

Estimated  amount  of  imports  anuuallff. 

Sperm  oil tlO»000 

Coal.-.. 15,000 

Lumber 4,000 

Grain 10,000 

Estimated  amount  of  exports  annually. 

Sperm  oil $10,000 

Fi»h 120,000 

Number  of  vessels  owued  in  district  of  Edgartown 30 

Number  of  whaling  vessels  fitted  aud  sailed  from  Edgartown  siuce  1872 30 

Number  of  men  employed  on  each 30 

Number  of  whaling  vessels  owned  here,  4.    Aggregate  tonnage,  GOO  tons. 
New  Bedford,  Martha's  Vineyard,  and  Nantucket  steamers  make  a  terminus  at  this 
port  for  nine  months  of  the  year. 


survey  op  martha's  vineyard,  inner  and  outer  harbor  at 

edgartown,  massachusetts. 

Bngineer  Ofpice,  U.  S.  Army, 

Newport^  R.  /.,  December  C,  1889. 

General:  In  compliance  with  instractions  contained  in  Department 
letter  of  April  1, 1889, 1  have  the  honor  to  make  the  following  report  of 
snrvey  of  Martha's  Vineyard,  inner  and  outer  harbors  at  Edgartown, 
Mass. 

This  survey  was  completed  on  the  2Cth  day  of  September. 

A  report  of  the  preliminary  examinations  of  these  harbors  was  sub- 
mitted December  14, 1888. 

They  are  located  in  the  eastern  part  of  Martha's  Vineyard  Island, 
Massachusetts. 

The  inner  harbor  lies  in  the  nortliern  part  of  the  water-way  or  strait 
that  separates  Ghappaquiddick  Island  from  Martha's  Vineyard ;  it  ex- 
tends southward  about  1^  miles  from  Ghappaquiddick  Point  opposite 
Edgartown  and  averages  about  one-fifth  of  a  mile  in  width. 

The  contracted  width  to  the  entrance  to  this  harbor  taken  in  connec- 
tion with  the  resulting  tidal  currents  of  great  velocity  makes  it  difficult 
for  vessels  to  enter  and  leave  the  inner  harbor,  which  is  too  contracted 
to  form  a  sufficient  harbor  of  refuge,  for,  owing  to  its  limited  width,  ves- 
sels lying  farthest  from  the  entrance  would  be  detained  until  after  the 
departure  of  those  lying  close  to  it  or  until  southerly  winds  should  favor 
a  straight  course  to  the  entrance. 

On  the  other  hand,  the  inner  harbor  is  so  completely  land-locked  that 
vessels  often  seek  refuge  here ;  it  is  also  needed  for  the  accommodatiovL 
of  vessels  receiving  and  discharging  their  cargoes,  \>v\\»\Xi^vj«tsvxft«^^v^ 
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importance  of  Edgartown  is  not  such  as  to  justify  any  expenditure  of 
money  on  tbe  latter  score.  As  it  is  proposed  to  protect  the  outer  har- 
bor by  a  breakwater  it  is  only  the  interest  of  vessels  of  light  draught 
which  need  be  considered  here. 

The  anchorage  area  for  vessels  of  this  class  would  be  materially  im- 
proved by  removing  the  middle  ground  to  a  depth  of  10  feet  below  mean 
low  water,  as  shown  on  the  accompanying  map  ^'A." 

A  comparison  of  the  results  of  the  survey  made  under  the  direction 
of  Maj.  G.  K.  Warren,  in  the  month  of  August,  1874,  with  those  of  the 
survey  just  completed,  indicates  an  increased  depth  on  the  middle 
ground  in  the  inner  harbor,  also  in  the  channel  south  of  the  light-house 
and  on  the  shoal  that  extends  out  towards  Buoy  No.  10;  this  increase 
varies  from  1  to  3  feet. 

The  borings  taken  on  the  middle  ground  show  that  it  is  composed  of 
sand  for  about  3  feet  from  the  surface ;  below  this  depth  it  appears  to 
be  composed  of  coarse  gravel  or  hard  pan. 

To  remove  thiis  shoal  would  require  an  excavation  of  18,000  yaixls  of 
material,  at  a  cost  of  25  cents  per  yard,  making  $4,500 ;  all  of  this  could 
be  expended  in  one  year  advantageously. 

The  outer  harbor  lies  to  the  north  and  east  of,Edgartown,  and  is 
bounded  b3'  Chappaquiddick  Island  on  the  east  and  south  and  on  the 
west  by  a  shoal  that  extends  northward  from  the  harbor  light-house. 
It  is  about  3  miles  in  its  greatest  length  measured  in  a  direction  from 
NNE.  to  S8W.,  and  about  1  mile  in  width. 

The  natural  conditions  here  offer  sufficient  protection  from  all  storms 
except  those  from  the  NNB.  to  NW.  In  winter,  however,  tlie  large 
quantity  of  ice  that  forms  on  the  shoal  to  the  west  and  northwest  of  the 
harbor  is  driven  into  it  by  iiorthwesterly  winds. 

The  p9.rties  desiring  the  improvement  of  Edgartown  harbors  state  in 
their  petition  to  Congress :  •  •  •  "  There  is  now  no  safe  and  suit- 
able harbor  of  refuge  of  sufficient  size  and  contiguous  to  the  route 
ordinarily  taken  by  said  vessels  so  that  said  vessels  in  case  of  severe 
storms  may  have  a  safe  anchorage,"  •  ♦  ♦  and  "  pray  that  such 
a  harbor  of  refuge  may  be  established  at  the  port  of  Edgartown  by 
the  construction  of  a  breakwater  extending  from  near  Stony  Point, 
Cape  Pogue,  about  1  mile,  more  or  less,  in  about  northwesterly  direc- 
tion."   •    •    * 

AVhile  the  statement  that  there  is  no  harbor  of  refuge  protected  on 
all  sides  from  storms  is  true,  the  construction  of  such  a  harbor  for  all 
classes  of  vessels  passing  through  the  Vineyard  and  Nantucket  sounds 
is  one  involving  the  consideration  of  other  sites  than  that  of  Edgar- 
town, and  until  some  site  is  selected  for  a  large  harbor  and  due  con- 
sideration given  to  the  various  localities  presenting  facilities  for  the 
purpose  it  is,  in  my  opinion,  of  more  pressing  importance  to  provide 
harbors  for  the  smaller  class  of  vessels  than  the  larger  ones,  as  the 
latter  can  lie  at  anchor  in  localities  that  are  partially  protected  with 
much  less  risk  of  disaster. 

The  outer  harbor  of  Edgartown  presents  a  locality  in  which  the 
smaller  class  can  be  so  protected  by  the  construction  of  an  ice-breaker 
extending  out  from  the  light-house  in  a  northeasterly  direction,  and  a 
breakwater  in  the  position  shown  on  the  accompanying  map  ''A." 

The  ice-breaker  here  proposed  is  of  the  following  cross-section :  Four 
feet  wide  on  the  top,  which  is  at  an  elevation  of  8  feet  above  mean  low 
water.  The  slopes  on  that  part  lying  between  the  shore  and  the  6  foot 
curve  are  similar  to  those  used  in  the  eastern  jetty  at  Nantucket,  viz,  1 
OD  1.    For  the  outer  portion  in  more  than  6  feet  of  water  the  slopes  are 
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made  1  on  2  on  the  sea  side  aud  1  on  1  ou  the  harbor  side  to  the  depth 
of  12  feet  below  mean  low  water;  below  this  they  are  made  1  on  1. 

The  cross-section  of  the  breakwater  is  the  same  as  that  for  the  outer 
portion  of  the  icebreaker.  The  estimated  cost  of  tliis  improvement  is 
as  follows : 

Ice-breaker,  23,000  tons  riprap  granite,  at$l 93^{,000 

Breakwater^  65,000  tons  riprap  granite, at  |L.... ()5,000 

CoutingencieB 8,000 

Total 96,800 

The  amount  that  could  be  profitably  expended  in  one  year  is  $50,000. 

The  subject  of  a  suitable  harbor  of  refuge  in  these  sounds  is  one  that 
has  been  called  to  the  attention  of  the  General  Oovernment  from  time 
to  time  since  1826,  when  the  first  survey  for  such  a  harbor  was  made  at 
Great  Point,  Nantucket. 

The  Vineyard  and  Nantucket  sounds,  with  perhaps  one  or  two  ex- 
ceptions, form  the  greatest  thoroughfare  in  the  world,  and  that  its  pas- 
^  sage  is  one  often  attended  with  danger  is  attested  by  the  numerous 
wrecks  that  have  occured  in  its  waters. 

The  locality  that  presents  the  most  favorable  natural  features  for  the 
establishment  of  a  harbor  of  refuge  for  the  large  vessels  lies  to  the  north 
of  Bdgartown  and  to  the  eastward  of  Vineyard  Haven  Harbor,  and  in- 
cludes that  portion  of  the  sound  lying  between  Squash  Meadow  Bhoal 
and  the  shore  of  Martha's  Vineyard  from  Cottage  City  to  Edgartown. 
The  site  of  a  breakwater  to  protect  this  anchorage  area  would  be  mainly 
on  Squash  Meadow  Shoal. 

The  breakwater  would  extend  out  from  the  shore  near  Cottage  City 
for  a  distance  of  3,300  feet  to  a  point  about  4,000  feet  from  the  western 
end  of  the  shoal,  thence  the  entire  length  of  the  shoal,  bending  to  the 
southward  near  its  eastern  end,  protecting  an  area  from  all  winds  from 
the  east  to  the  north.  The  length  of  this  portion  of  the  breakwater 
would  be  about  13,000  feet. 

The  cross-section  required  for  a  breakwater  in  this  locality  would  be 
15  feet  wide  on  the  top,  which  would  be  8  feet  above  mean  low  water, 
with  slopes  of  1  on  1  and  1  on  2  to  a  depth  of  12  feet  below  mean  low 
water ;  below  this  the  slopes  would  be  1  on  1. 

The  estimated  cost  of  such  a  structure  is  $1,880,000 ;  $300,000  could 
be  advantageously  expended  in  one  year. 

The  accompanying  map*  marked  *'  A  "  is  made  from  the  survey  of  the 

inner  and  outer  harbors  at  Edgartown,  completed  last  September,  aud 

shows  the  proposed  lines  for  the  ice-breaker  and  breakwater  in  the 

'    outer  harbor,  togethelr  with  their  cross-sections  and  the  area  to  be 

dredged  in  the  inner  harbor. 

The  map*  marked  "B''  is  from  the  Coast  Survey  chart,  on  a  scale 
sirhiis  showing  the  location  of  a  breakwater  on  Squash  Meadow  Shoal. 
Very  respectfully,  your  obedient  servant, 

W.  E.  LlYERMOBE, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U,  IS.  A. 


« 


Omitted  ;  printed  in  Hoaae  Ex.  Doc.  No.  59,  Fifty-first  Congress,  fint  session. 
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PRELIMINARY  EXAMINATION  OF  COVE  NEAR  SOUTHEAST  EXTREMITY 
OF  COASTER'S  HARBOR  ISLAND  AND  WATER-WAY  BETWEEN  SAID 
ISLAND  AND  RHODE  ISLAND.  WITH  A  VIEW  TO  DEEPENING  THE 
WATER-WAY  AND  REMOVING  OBSTRUCTIONS. 

Engineer  Office,  U.  8.  Army, 

Newport^  R.  J.,  December  14, 1888. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  September  29, 1888,  I  have  the  honor  to  submit  the  foHowing 
report  upon  the  preliminary  examination  of  cove  near  southeast  ex- 
tremity of  Coasters'  Harbor  Island  and  water-way  between  said  island 
and  Rhode  Island,  provided  for  in  the  river  and  harbor  act  of  August 
11, 1888,  and  made  by  me  frequently  in  August  and  September  last. 

This  cove  and  water-way,  situated  in  the  northwestern  part  of  the 
city  of  Newport,  Newport  County,  R.  I.,  at  the  southeastern  extremity 
of  Coaster's  Harbor  Island,  are  used  by  the  United  States  Navy  as  a 
training  station.  The  old  74-gun  ship  Nevo  Hampshire  is  per^ianently 
anchored  at  the  southeast  point  of  the  island. 

I  am  informed  by  Commander  Higginson,  United  States  Navy,  in 
command  of  the  training  station,  that  the  improvements  desired  are  to 
bave  the  cove  deepened  at  a  point  near  the  causeway  which  forms  its 
northern  boundary,  at  least  enough  to  afford  a  berth  for  the  Saratoga^ 
or  a  vessel  of  that  class,  and  to  dredge  a  channel  leading  to  it  from  the 
harbor,  utilizing  the  dredged  material  for  building  up  the  island,  also  to 
bave  the  water-way  between  Coaster's  Island  and  Rhode  Island  deep- 
ened so  that  the  flow  of  water  through  it  will  be  sufficient  to  carry  off 
all  the  garbage,  etc.,  that  it  is  thrown  from  the  training-ship,  and  which 
if  allowed  to  accumulate  would  in  time  not  only  cause  sickness  on  the 
ship,  but  to  the  residents  of  the  a<^acent  country.  The  water-way  is 
now  crossed  by  a  causeway  having  only  one  opening  and  in  consequence 
is  rapidly  filling  up. 

In  my  opinion  the  cove  is  worthy  of  improvement  by  the  General 
Government,  and  perhaps  something  might  be  done  to  improve  tlie 
water-way. 

The  cost  of  dredging  the  cove  is  roughly  estimated  at  $5,000,  and  in 
the  water-way  from  $5,000  to  $15,000.  The  cost  of  a  survey  of  the 
locality  is  estimated  at  $200.  A  sketch*  of  the  cove  and  water-way 
sbowiiigthe  location  of  the  proposed  improvement  is  herewith  inclosed. 

Cooflter's  Harbor  Xsland  is  in  the  collection  district  of  Newport,  wliioh  is  a  port  of 
entry.  The  amoant  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was 
$2,184.51.  The  nearest  light-house  is  Gull  Eock  Light.  The  nearest  fortification  is 
Fort  Adams,  Newport,  R.  I.  The  population  of  Newport  by  the  State  census  of  1885 
was  19,556. 

Very  respectfully,  your  obedient  servant, 

W.  R.  LrVEBHOBE, 

Major  of  Engineern. 
Brig.  Gen.  Thomas  L.  Casey, 

Ohifif  of  Engineers^  U.  IS.  A, 


*  Not  printed. 
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survey  of  cove  near  southeast  extremity  op  coaster's  har- 
bor island  and  water-way  between  said  island  and  rhode 
island,  with  a  view  to  deepening  the  water- way  and  re- 
moving obstructions. 

Engineer  Office,  XJ.  S.  Army, 

Newporty  R.  J.,  December  6, 1889. 

General  :  lu  compliance  with  Department  letter  of  April  1, 1889, 1 
have  the  honor  to  sabmit  the  following  report  of  survey  of  cove  near 
southeast  extremity  of  Coaster's  Harbor  Island  and  water-way  between 
said  island  and  Ithode  Island.  My  report  of  the  preliminary  examina- 
tion of  this  cove  and  water-way  was  submitted  December  14,  1888, 
accompanied  by  a  sketch  showing  the  location  of  Coaster's  Harbor  and 
the  water-way,  with  reference  to  Newport  and  the  adjacent  islands. 

They  are  situated  in  the  northwestern  part  of  the  city  of  Newport, 
Newport  County,  E.  I.  A  causeway  connecting  Coaster's  Harbor  Isl- 
and with  Ehode  Island,  forms  the  northern  boundary  of  the  cove  and 
separates  it  from  the  water-way  above.  This  causeway  having  but  one 
small  opening  has  checked  the  flow  of  water  around  the  island  and 
caused  deposits,  which  have  filled  up  the  water-way  so  that  the  bottom 
is  exposed  at  low  tide,  and  the  eel-grass  and  decomposed  vegetable 
matter,  with  which  it  is  covered  impregnate  the  atmosphere  with  disa- 
greeable and  unhealthy  odors. 

The  United  States  naval  training  station  is  located  here,  and  until 
recently  the  training-ship  New  Hampshire  was  anchored  in  the  cove  at 
the  southeastern  extremity  of  Coaster's  Harbor  Island.  The  refiise 
from  this  vessel  has  remained  in  the  cove,  and  on  account  of  sickness 
and  death  the  New  Hampshire  has  been  removed  to  the  deep  water  south 
of  the  island  and  the  apprentices  are  quartered  on  the  island. 

The  improvement  desired  is  to  deepen  the  anchorage  area  in  the  cove 
and  to  increase  the  flow  of  water  around  the  island. 

PROJECT, 

It  is  proposed  to  make  two  additional  openings  in  the  causeway  each 
60  feet  wide,  spanned  by  wooden  bridges.30  feet  long  resting  on  stone 
piers.  It  is  understood  that  in  the  future  training  vessels  manned  with 
their  full  crews  will  not  be  permanently  anchored  in  the  cove. 

The  cost  of  this  improvement  is  estimated  as  follows : 

MakiDg  openiDgB  and  oonstructing  bridges |3,000 

Dredging 2,000 

5,000 
Contingencies  10  per  cent 500 

Total 5,500 

The  area  to  be  dredged  and  the  approximate  position  of  the  proposed 
openings  in.the  causeway  are  indicated  on  the  accompanying  map  *  of 
the  recent  survey  by  parallel  lines. 

Very  respectfully,  your  obedient  servant, 

W.  E.  LlYERMORE, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

•  Omitted ;  printed  in  House  Ex.  Doo.  No.  63,  Fifty-ftret  Ooii(;t««A,  fiwXi  «r«&<vii. 
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preliminary  examination  of  coast  near  life-saving  station, 
east  point  judith,  rhode  island,  with  a  view  to  constructing 
a  breakwater. 

Engineer  Office,  U.  S.  Abmy, 
Newport,  R.  J.,  December  14, 1888. 

General  :  lu  compliance  with  instractioDS  contained  in  Department 
letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  following 
report  upon  the  preliminary  examination  of  coast  near  life-saving 
station,  East  Point  Judith,  Ehode  Island,  provided  for  in  river  and 
harbor  act  of  August  11, 1888,  and  made  by  Capt.  Thos.  L.  Casey, 
Corps  of  Engineers,  on  the  11th  of  October  last. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingstown 
Township,  Washington  County,  B.  I.,  and  marks  the  southwestern  en- 
trance to  Narragansett  Bay. 

Captain  Casey  recommends  the  establishment  of  a  harbor  of  refuge 
in  this  locality.  His  report  is  accompanied  by  two  sketches*  and  a  list 
of  vessels  which  have  been  wrecked  there  between  1883  and  1888.  I 
have  been  told  that  the  loss  of  the  largest  of  these  vessels  was  caused 
by  fogs  and  not  by  storms.  The  amount  of  commerce  passing  Point 
Judith  is  too  well  known  to  require  detailed  description.  The  point  is 
an  exceedingly  dangerous  one  to  navigation.  While  vessels  of  largo 
size  can  ride  in  the  trough  of  the  sea  to  a  safe  shelter  ir)  Narragansett 
Bay,  a  harbor  of  refuge  for  smaller  vessels  is  much  needed  here. 

Such  a  harbor  can  be  established  by  the  construction  of  breakwaters, 
at  a  cost,  roughly  estimated,  of  $300,000,  which  would  also  afford 
relief  to  the  commerce  of  the  neighboring  villages,  and  furnish  a  land- 
ing for  the  boats  of  the  Point  Judith  life-saving  service,  which  now. 
often  can  not  be  effected  nearer  than  Newport  or  Block  Island.  I  am 
therefore  of  the  opinion  that  East  Point  Judith  is  worthy  of  improve- 
ment by  the  General  Government,  and  estimate  the  cost  of  a  survey  of 
the  locality  at  $300. 

Point  Judith  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry.  The 
amount  of  revenue  collected  at  Newport  in  the  last  fiscal  year  was  $2,184.51.  The 
nearest  light-house  is  Point  Judith  Light.  The  nearest  fortification  is  the  fort  on 
Dutch  Island,  Rhode  Island.  The  population  of  South  Kingstown  by  the  Rhode 
Island  State  census  of  1885  was  5,549. 

Captain  Casey's  report  is  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

W.  R.  LiVKEMORE, 

Major  of  ^Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  TJ.  8.  Army. 


report  of  captain  thomas  l.  casey,  corps  of  engineers. 

Engineer  Office,  U.  S.  Army, 
Netvporif  B,  J.,  October  12,  1888. 

Sir  :  The  following  is  a  report  of  the  preliminary  examination  of  Point  Judith 
Pond  and  the  coast  line  thence  to  Point  Judithj  Rhode  Island,  with  a  view  to  the 
establishment  of  harbors  of  refuge. 

*  Not  printed. 


APPENDIX   C — ^REPOET   OF   MAJOR   LIVERMORE.  593 

Ou  the  morning  of  October  11  the  party  set  oat  from  the  uppei  end  of  the  upper 
pond  in  a  small  steam-lanuch  belonging  to  Mr.  Jeremiah  P.  Robinson  and  brother,  of 
Wakefield.  A  sonnding-rod  had  been  providedN  graduated  to  feet.  Soundings  were 
taken  at  intervals  of  about  a  fifth  of  a  mile.  The  course  lay  down  the  upper  pond  to 
the  Narrows,  thence  in  a  nearly  straight  course  to  the  interval  between  G^dinor's 
Island  and  a  smaller  island  lying  immediately  to  the  eastward,  and  thence  in  a  gen- 
tle curve  to  High  Point. 

As  indicated  on  the  accompanying  map  the  soundings  taken  show  that  from  the 
upper  end  of  the  pond  to  a  point  nearly  opposite  Buf  Island,  a  distance  of  about  2 
miles,  a  channel  depth  of  about  10  feet  can  easily  be  obtained,  but  from  the  latter 
point  to  the  entrance  the  depth  became  rapidly  less,  and,  in  order  to  obtain  sufficient 
depth  of  water  for  commercial  purposes,  extensive  dredging  will  be  necessary. 

At  a  point  about  one-half  mile  below  High  Point  the  party  left  the  launch  because 
of  the  eel-grass  which  impeded  the  prop<;^ler,  and  took  to  a  flat-bottom  skiff.  As  we 
approached  the  entrance  along  the  dotted  lino  on  the  map  it  could  be  seen  that  there 
was  a  preceptible  current  setting  into  the  pond  and  into  the  narrow  passage  forming 
its  outlet;  this  current  became  so  strong  that  headway  could  be  made  with  difficulty 
against  it.  The  depth  in  the  narrow  tortuous  outlet  varied  from  3  to  8  feet.  The 
tide  was  at  its  full,  aud  there  was  no  appearance  of  a  bar  at  the  entrance.  As  the 
mean  range  of  the  tide  on  the  coast  is  about  3  feet,  and  as  the  known  range  of  the 
tide  in  the  pond  is  from  6  to  9  inches,  it  follows  that  the  low  level  of  the  pond  can 
not  be  much  more  than  2.5  feet  above  mean  low  tide  in  the  ocean,  and  that  if  a  navi- 
gable channel  200  feet  wide  and  7  feet  deep  (at  midtide)  was  excavated  as  indicated 
on  the  diagram  marked  A,  the  depth  m  the  pond  would  be  reduced  by  that  amount 
at  low  tide.  By  a  rough  calculation,  assuming  the  area  of  the  pond  to  be  If  square 
miles,  such  an  outlet  as  that  just  indicated  would  accommodate  the  incoming  and 
ontflowlng  tide  with  a  current  of  .*)  miles  per  hour.  If  a  row  of  guide- piling  sheathed 
with  plauks  be  driven  along  the  borders  of  the  artificial  channel  and  cut  off  at  a 
height  of  6  feet  above  the  high-water  level,  it  would  serve  to  retain  the  current  for 
purposes  of  cleepeninjj:  the  channel,  and  would  at  the  same  time  serve  as  a  catch  for 
the  loose  sand  which  is  sometimes  extensively  shifted  by  the  wind. 

If  a  harbor  of  refuge  is  to  be  built  on  the  coast  to  the  westward  of  Point  Judith,  it 
would  st«m  that  the  best  location  for  itwould  be  at  the  entrance  of  this  pond,  where 
it  would  serve  at  once  as  a  harbor  of  refuge  and  as  a  quiet  port  wherein  vessels 
might  discharge  cargoes  upon  lighters,  which  could  then  be  towed  up  the  pond  to 
Wakefield. 

There  is  no  part  of  the  coast  between  the  entrance  and  Point  Judith  which  could 
be  advantageously  chosen  as  a'site  for  the  harbor,  because  of  a  long  ledge  which  ex- 
tends for  nearly  a  mile  in  a  south  by  easterly  direction  from  a  point  nearly  one-half 
mile  from  the  shore  near  the  entrance  of  the  pond.  This  ledge  would  effectually  bar 
the  progress  of  any  vessel  drawing  more  than  13  feet  of  water,  and  its  attempt  to 
reach  such  a  harbor  from  the  southwest  would  at  all  times  be  dangerous. 

The  position  of  the  proposed  harbor  is  indicated  on  the  map. 

Proceeding  to  the  life-saving  station  at  Point  Judith,  the  captain  of  the  crew  was 
asked  his  opinion  as  to  the  position  and  nature  of  the  proposed  breakwater  to  the 
north  of  the  point.  The  position  of  the  breakwater  as  traceil  by  him  is  shown  on  the 
map,  and  it  was  suggested  that  a  small  prolongation  at  ri^ht  angles  to  the  axis  and 
from  its  extremity  would  be  very  useful,  and  anch  a  form  tar  superior  to  the  arc  of  a 
circle. 

If  the  breakwater  be  built  in  this  position,  it  is  suggested  that  it  be  capped  with 
large,  rough-finished  stones,  so  that  it  could  serve  some  of  the  purposes  of  a  dock. 

On  reviewing  the  entire  project,  which,  although  threefold  in  its  nature^  is  in  re- 
ality only  one,  it  should  be  said  in  conclusion  that  it  is  quite  possible,  and,  as  far  as 
the  Wakefield  harbor  of  refuge  and  the  Point  Judith  breakwater  are  concerned, 
almost  a  necessity. 

Appended  (marked  B)  there  is  a  list  of  the  vessels  which  have  been  wrecked  on 
this  coast  from  the  Point  Judith  Pond  Inlet  to  a  point  midway  between  the  point  and 
Narragansett  Pier.  It  was  very  obligingly  furnished  by  the  captain  of  the  life-saving 
crew. 

Very  respectfully,  your  obedient  soi  vant, 

Thob.  L.  Casey, 

Captain  of  Enqineei*8. 

Maj.  W.  R.  LiVRRMORK, 

Corps  of  KngineerSf   U,  S.  A* 

Bjf G  90 38 
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List  of  vessels  t(freoked  near  Point  Judith,  1883-'a8. 


Nmum  wrecked. 


Sohooner  Wanen  Gates 

Bobooner  Thomas  R.  PiUsbnry. 

Sohooner  Jalia  A.  Tate 

Sohooner  Idlewild 

Sohooner  Almond  Bacon 

Sohooner  Mott  Haven 

Schooner  Willie  Do  Wolf. . . . ; . 

Sohooner  Allen  Greene 

Steamer  Miranda 

Schooner  Mary  Natt 

Schooner  Harry  A.  Barry 

Sohooner  Mary  A; Dmry 

Brig  John  Welsh, Jr 

S  2hooner  Maggie  J.  Smith 

Schooner  Henry  H.  Olds 

Schooner  Anita. 

Schooner  Earl  P.  Mason 

Schooner  Isaac  H  Borden 


Total  number  wrecks,  18;  tota 


When- 
wrecked. 


Mar. 

June 

May 

Jnne 

Nov. 

Dec. 

..do. 

Jan. 

June 

Dec. 

Feb. 

Dec. 

Mar. 

Nov. 

Apr. 

May 

Aug. 

Sept. 


25.1883 
13,1883 
10,1884 
6,1884 
5.1885 
25,1885 


d,1886 

20,1886 

1,1886 

20,1887 

31, 1887 

3,1888 

10, 1887 

12,1888 

2.  1888 

22,1888 

9,1888 


valuation 


Valuation 
of  vesselH. 


$4,000 

28.000 

4,000 

2,000 

3,000 

0.000 

3,000 

12.000 

110,000 

1,200 

25.000 

10,000 

1,500 

35,000 

45,000 

3,000 

17,000 

500 


310,200 


Valuation 
of  carga 


No 


$6,500 
2,600 
3,500 
1,125 
2,000 
1,000 
1.500 

cargo.' 
$.31,500 
2,700 
4,276 
2.000 
1'200 
5,000 
5,000 
1,800 
3,000 
8,000 


78,600 


Nature. 


Steel  wire. 

Coal. 

Logwood  and  axles. 

Grain. 

Iron. 

Fornitare  uid  oil. 

Lumber. 

BaUast 

Greneral  cargo. 

Iron. 

Coal. 

Do. 

Do. 

Do. 

Do. 
Lumber. 
CoaL 
OiL 


SURVEY      OF     OOAST     NEAR     LIFESAVINa     STATION,     EAST     POINT 


JUDITH,     RHODE 
BREAKWATER. 


ISLAND,     WITH    A    VIEW     TO     CONTRUCTING     A 


Engineer  Office,  tJ.  S.  Armt, 

Newport^  B,  J.,  December  6, 1889. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  April  1, 1889, 1  have  the  honor  to  make  the  following  report  of 
a  survey  of  the  coast  near  life-saving  station.  East  Point  Judith,  Khode 
Island.  This  survey  was  completed  in  the  month  of  July.  Areport  of 
the  preliminary  examination  of  the  coast  was  submitted  December  14, 
1888. 

Point  Judith  is  the  southeastern  extremity  of  South  Kingston,  Wash- 
ington County,  B.  I.,  and  marks  the  southwestern  entrance  to  Narra- 
gansett  Bay.  Its  shores  are  covered  with  bowlders,  and  the  remains  of 
a  number  of  wrecks  are  scattered  along  Ihe  beach  on  both  sides  of  the 
point. 

The  ebb  tides  from  ^arragansett  Bay,  Long  Island  Sound,  and  Buz- 
zard's Bay  meet  southeast  of  here,  and  when  a  heavy  wind  is  blowing 
from  that  quarter  the  smaller  class  of  vessels  do  not  attempt  to  pass 
the  point ;  those  east  of  it  run  into  either  Newport  or  Dutch  bland  har- 
bors, a  distance  of  12  or  15  miles,  while  those  west  of  it  run  for  Stoniog- 
ton.  Conn.,  distant  21  miles.  The  amount  of  commerce  passing  this 
point  is  considerable,  but  the  larger  vessels  engaged  in  the  coasting 
trade  pass  to  the  southward  of  Block  Island,  only  about  10  miles  dis- 
tant, where  in  heavy  storms  they  lie  under  the  lee  of  its  shores. 

In  my  report  of  the  preliminary  examination  of  the  coast  near  life- 
saving  station,  East  Point  Judith,  Ehode  Island,  I  stated  that  a  harbor 
could  be  made  by  building  breakwaters  at  a  cost,  roughly  estimated,  at 
(300,000.  Subsequent  examination,  however,  shows  that  such  a  harbor 
could  not  answer  the  requirements.  A  small  area  could  be  protected  at 
a  considerable  cost,  but  the  anchorage  would  not  be  good. 

Although  an  examination  of  the  coast  immediately  west  of  the  point 

was  not  required  by  the  act  of  Congress  of  August  11, 1888,  the  survey 

was  extended  as  far  to  the  westwaM  as  the  funds  would  allow.  The  re- 

tmlta  of  this  survey  and  examination  indicate  that  a  harbor  could  be 
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built  here  for  aboat  $1,250,000  that  would  be  large  enough  for  small 
vessels,  bat  the  bottom  is  hard  and  sandy  and  the  current  strong. 
The  position  of  the  breakwater  is  shown  on  the  sketch.* 
The  following  is  the  estimated  cost  of  breakwater  at  Point  Judith : 

1,100^000  tons  of  riprap  granite,  at|l $1,100,000 

Contingencies 150,000 

Total. .^ 1,250,000 

Very  respectfully,  your  obedient  servant, 

W.  E.  LiVEBMOBB, 

Major  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oasey, 

CMef  of  Engineers^   U,  S.  A. 


C  19. 

PRELIMINARY  EXAMINATION  OP  NAKRAGANSETT  BAY  AT  THE  MOUTH  OF 

narrow  river,  rhode  island,  with  a  view  op  constructino  a 
breakwater. 

Enoineeb  Office,  U.  S.  Army, 
Newportj  JB.  I.,  December  14, 1888. 

General:  In  compliance  with  instructions  contained  in  Department 
letter  of  September  29, 1888, 1  have  the  honor  to  sabmit  the  following 
report  upon  the  preliminary  examination  of  Narragansett  Bay  at  the 
mouth  of  Narrow  Biver,  Bhode  Island,  provided  for  in  the  river  and 
harbor  act  of  August  11, 1888,  and  made  by  mo  on  the  8th  October 
last. 

Narrow  Eiver  empties  into  the  western  side  of  Narragansett  Bay 
about  G  miles  above  Point  Judith  and  about  1|  miles  northeast  of 
Narragansett  Pier.   It  is  in  South  Kingston,  Washington  County,  B.  I. 

It  connects  the  waters  of  Pataquamset  Biver  and  a  cove  of  the  same 
name  with  Narragansett  Bay. 

The  former  is  navigable  for  small  vessels  for  a  distance  of  about  5 
miles  to  the  northward  of  its  junction  with  Narrow  Biver  about  three- 
fourths  of  a  mile  from  the  mouth  of  the  latter.  The  cove  extends  to  the 
southward  about  1^  miles  and  is  navigable  for  fiat-boats. 

These  bodies  of  water  form  tidal  reservoirs  which  tend  to  scour  the 
bottom  of  Narrow  Biver,  the  waters  from  which  carry  comparatively 
little  sediment.  Such  shoaling  as  occurs  at  the  mouth  of  the  river  is 
probably  occasioned  by  the  wash  of  sand  from  the  beach  to  the  south- 
ward. 

The  parties  desiring  the  improvement  ask  for  the  construction  of  a 
breakwater  extending  from  the  beach  below  the  mouth  of  Narrow 
Biver,  first  in  a  southeasterly  direction  for  a  distance  of  about  1,200 
feet,  thence  northeasterly  about  300  feet,  for  the  purpose  of  stopping 
the  movement  of  the  sand  along  the  beach  into  the  mouth  of  the  river. 
They  also  propose  to  build  a  line  of  railroad  from  tbis  harbor  to  Nar- 
ragansett Pier,  about  Ij^  miles  to  the  southward,  and  wharves  for  landing 
within  the  hsnrbor. 

The  present  landing  at  Narragansett  Pier  is  not  available  in  bad 


*  Omitted ;   printed  in  Hoose  Ex.  Doc.  No.  66,  Fifty-first  CoTig;t«&&,  tLT»X»  «»««;\^\i. 
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weather,  as  it  is  unprotected  from  the  sea,  aud  there  is  no  other  landing 
in  the  vicinity.    It  is  also  controlled  by  private  parties. 

The  shores  in  the  vicinity  are  bold  and  rocky,  except  to  the  soatb, 
where  they  are  high  and  cultivated,  the  sand  being  protected  from  the 
wind  by  sod. 

It  is  stated  that  the  cost  of  fuel  and  building  material  would  be  re- 
duced from  one-fourth  to  one-third  by  the  establishment  of  a  harbor 
wherein  vessels  could  load  and  unload  in  safety,  and  that  about  8,000 
to  9,000  inhabitants  would  be  benefited  by  the  improvement,  both  in 
cheapening  the  cost  of  living  and  facilitating  the  shipment  of  their 
products. 

A  rough  estimate  of  the  cost  of  a  breakwater  here  is  $30,000.  I  am 
of  opinion  that  Karragansett  Bay  at  the  mouth  of  Narrow  .River  is 
worthy  of  improvement  by  the  General  Government,  and  I  estimate 
the  cost  of  a  survey  of  the  locality  at  $300. 

Narrow  River  is  in  the  collection  district  of  Newport,  which  is  a  port  of  entry. 
Theamoantof  revenne  collected  at  Newport  in  the  last  fiscal  year  was  $2,184.51. 
The  nearest  light-honse  is  Whale  Rock  Light.  The  nearest  fortification  is  the  fort 
on  Dutch  Island,  Rhode  Island.  The  population  of  Sonth  Kingstown,  by  the  Rhode 
Island  State  census  of  1685,  was  5,549,  aud  that  of  North  Kingstown  was  3,874. 

Commercial  statistics  are  hereto  appended,  and  a  sketch  *  showing 
location  of  the  proposed  improvement  aud  one  of  the  neighboring  coun- 
try are  herewith  inclosed. 

Very  respectfully,  your  obedient  servant, 

W.  E.   LiVERMOBE, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8,  A. 


COMMERCIAL  STATISTICS. 
[Furnished  by  Mr.  George  N.  Kenyon.J 
Material  landed  at  Narraganaett  Pier  from  June  1,  1887,  to  October  15,  1888. 

Coal tons..  11,906 

Brick number..  481,000 

Corn bnshels-  28,800 

Cement tons..  225 

Lime barrels..  1,82U 

Lumber feet..  3,295,000 

Sbingles number..  1,159,000 

Laths do...  1.119,000 

Railroad  iron I tons.:  200 

Water-pipe do..\  220 

Oyster-shells do...  220 

Besides  twelve  cargoes  containing  general  merchandise,  blue-stone,  railroad- tios,etc. 


survey  of  narragansett  bay  at  the  mouth  of  narrow  river, 
rhode  island,  .with  a  view  of  constructing  a  breakwater. 

Engineer  Office,  U.  S,  Army, 

Newport^  B.  J.,  December  6, 1889. 

Oeneral:  I  bave  the  honor  to  make  the  following  report  of  survey 
at  the  month  of  Narrow  River,  Khode  Island,  a  report  of  the  prelimi- 

narj  examination  of  which  was  made  December  14, 1888. 

I  -■-     ■  .  ' 
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Department  letter  of  April  1, 1889,  notified  roe  that  an  allotment  had 
been  made  to  defray  the  expenses  of  surveys  in  this  district,  and  as 
soon  thereafter  as  possible  they  were  commenced.  Heavy  seas  and 
dense  fogs  delayed  the  completion  of  the  survey  at  this  place  until  the 
end  of  June. 

Narrow  River  is  about  three-quarters  of  a  mile  long,  and  lies  in  the 
eastern  part  of  South  Kingstown,  Washinton  County,  K.  I.,*  about  6 
miles  above  Point  Judith,  and  acting  as  an  outlet  for  the  waters  of 
Pettaquamscott  Biver  and  cove,  empties  into  Narragansett  Bay  at  a 
point  about  1^  miles  northeast  of  Narragansett  Pier,  a  town  of  consid- 
erable importance  as  a  summer  watering  place.  A  sandy  beach  extends 
from  this  town  northward  to  the  mouth  of  Narrow  Biver,  where  the 
west  shore  of  Narragansett  Bay  suddenly  becomes  bold  and  rocky. 
Granite  of  good  quality  has  been  quarried  from  a  ledge  on  the  north 
bank  of  the  river.  This  ledge  serves  to  protect  the  entrance  to  the 
river  from  northeast  storms,  while  those  from  the  south  carry  the  sand 
northward  and  contract  the  mouth  of  the  river. 

It  is  thought  by  those  who  desire  the  improvement  that  a  breakwater 
extending  out  from  a  point  on  the  beach  south  of  the  entrance  will  stop 
the  movement  of  this  sand  and  will  afford  a  sufficient  area  of  smooth 
water  to  enable  vessels  to  receive  and  discharge  their  cargoes. 

Narrow  Biv^r  and  its  main  branch,  the  Pettaquamscott  Biver,  are 
navigable  for  about  5f  miles  above  the  mouth  of  the  former ;  the  cove  is 
navigable  for  flat-boats. 

The  estimated  cost  of  a  breakwater,  the  position  of  which  is  shown  on 
the  accompanying  roap,t  marked  ''A,"  is  $24,000.  No  further  expendi- 
ture is  recommended,  as  any  improvement  here  is  of  doubtful  perma- 
nence on  account  of  the  shifting  sand.  The  requirements  of  this  local- 
ity can  never  demand  an  extensive  harbor,  inasmuch  as  one  more  than 
a  hundred  times  as  large  could  be  made  a  few  miles  to  the  northward, 
as  shown  on  the  accompanying  map,t  marked  ^'  B, "  by  constructing  on 
the  south,  at  the  point  marked  ^^  a,''  a  breakwater  at  a  cost  of  $150,000, 
and  later,  if  found  necessary,  on  the  north,  at  the  point  marked  '^  h, " 
another,  at  a  cost  of  $75,000.  This  would  form  one  of  the  most  perfect 
sea-ports  in  the  Northern  States,  far  superior  in  all  respects  to  Provi* 
deuce,  Newport,  or  Fort  Pond  at  the  eastern  end  of  Long  Island. 

The  following  is  the  estimated  cost  of  breakwater  at  Narrow  Biver : 

44,000  tons  of  rip-rap  granite,  at  50  cents |22,000 

Contingencies 2,000 

Total 24,000 

Very  respectfully,  your  obedient  servant, 

W.  B.  LrVERMORE, 

Major  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  V.  8.  A. 

*  It  is  anderstood  that  a  district  called  Narragansett  has  recently  been  formed  em- 
'micin^  the  eastern  part  of  this  town, 
t  Omitted ;  printed  in  House  Ex.  Doc.  No.  57  Fifty-first  Congress,  first  session. 
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IMPfiOVEMENT  OP  CONNECTICUT  RIVER,  MASSACHUSETTS  AND  CON- 
NECTICUT,  AND  OP  RIVERS  AND  HARBORS  ON  I^ONO  ISLAND  SOUND, 
CONNECTICUT,  AND  NEW  YORK. 


BEPOBT  OF  COL,  D.  C.  HOUSTON,  CORPS  OF  ENQ INKERS,  OFFICER  IN 
CHARGE,  FOB  THE  FISCAL  YEAR  ENDINQ  JUNE  30, 1890,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Thames  Riyer,  Connecticut. 

2.  New  London  Harbor,  Conuecticnt. 

3.  Conneoticnt  River,  Masaaclinaetts  and 

Conneotiont. 

4.  Clinton  Harbor,  Connecticut. 

5..  New  Haveu  Harbor,  Conneotigut. 

6.  Breakwater  at  New  Haven,  Connect- 

icut. 

7.  Milford  Harbor,  Connecticut. 

8.  Housatonio  River,  Conneoticnt. 

9.  Bridgeport  Harbor,  Connecticut. 

10.  BlacK  Rock  Harbor,  Connecticut. 

11.  Norwalk  Harbor,  Connecticut. 


12.  Five  Mile  River  Harbor,  Connecticut. 

13.  Stamford  Harbor,  Connecticut. 

14.  Port  Chester  Harbor,  New  York. 

15.  Echo   Harbor,  New    Rochelle,  New 

York. 

16.  New  Rochelle  Harbor,  New  York. 

17.  East  Chester  Creek,  New  York. 

18.  Greenport  Harbor,  New  York. 

19.  Glen  Cove  Harbor,  New  York. 

20.  Floshing  Bay,  New  York. 

21.  Removing  sunken  vessels,  or  craft, 

obstructing  or  endangering  navi- 
gation. 


EXAMINATIONS  AND  SURVEYS. 
22.  Brown's  Creek,  Say  ville,  New  York.    |  23.  Larchmont  Harbor,  New  York. 

HARBOR  LINES. 
24.  Establishment  of  harbor  lines  at  Stamford  Harbor,  Connecticut. 


Engineer  Oppiob,  XJ.  S.  Army, 

New  YorJcj  July  8, 1890. 

General  :  I  have  the  hoDor  to  transmit  herewith  the  annual  report 
npon  the  works  of  river  and  harbor  improvement  ander  my  charge  for 
the  fiscal  year  ending  June  30, 1890. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 

Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.  8.  A. 
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D  I. 

IMPROVEMENT   ^F  THAMES  RIVER,  CONNECTICUT. 

This  river  is  formed  by  the  confluence  of  the  Yantic  and  Shetucket 
rivers,  at  Norwich,  Conn.,  and  extends  southward  as  a  tidal  stream  15 
miles  to  Long  Island  Sound.  For  11  miles  above  its  month  the  chan- 
nel is  from  13  to  80  feet  deep,  averaging  over  30  feet  for  the  first  4  miles. 
For  3  miles  below  Norwich,  the  availabb  depth  in  1829  was  but  6  feet 
at  mean  low  water,  where  now  there  is  11  feet.  Histories  of  the  im- 
provements may  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1873,  page  981,  and  in  that  for  1879,  part  1,  page  331. 

PROJECTS  FOR  IMPROVEMENT. 

Prior  to  1830  various  attempts  had  been  made  by  private  parties  or 
corporations  to  deepen  the  channel  of  this  river  near  Norwich  ;  the  first 
ones  were  by  excavation  only,  but  subsequently  stone  piers  were  con- 
structed perpendicular  to  the  channel  at  shoal  spots. 

By  act  of  March  2, 1829,  Congress  appropriated  $150  "  for  making  a 
survey  of  the  river  Thames  with  a  view  to  improve  the  navigation  of 
the  same,  and  the  cost  of  such  improvement." 

The  survey  ^vas  made  in  1829  by  Capt.  Hartman  Bache,  Corps  of 
Engineers.  At  that  time  there  were  four  old  piers  standing.  In  his 
report  upon  the  survey,  dated  February  20, 1830,  and  printed  in  House 
of  Representatives  War  Department  Document,  No.  125,  Twenty-first 
Congress,  first  session,  Captain  Bache*  submitted  a  project  for  making 
a  channel  60  feet  wide,  to  be  either  12  or  14  feet  deep  at  high  water  (9 
or  11  feet  at  low  water)  by  excavation,  by  rebuilding  one  of  the  exist- 
ing piers,  by  adding  wings  to  the  other  three,  extending  up  and  down 
stream  and  converting  them  into  T  walls,  and  by  building  ten  new 
piers,  extending  down  stream  in  curves.  The  pi^rs  were  to  be  built  of 
riprap  3  feet  wide  on  top,  with  side  slopes  of  45° ;  they  were  to  be  built 
to  heights  of  from  1^  to  3^  feet  above  highest  tide,  those  farthest  up 
stream  being  the  highest.  The  piers  were  estimated  to  require  43,436 
cubic  yards  of  riprap,  and  the  excavation  was  placed  at  27,895  cubic 
yards  for  the  12-foot  channel,  or  69,251  cubic  yards  for  the  14-foot  chan- 
nel, the  cost  of  the  whole  work  was  estimated  at  $72,650. 

The  project  was  adopted,  and  under  appropriations  of  1836, 1837,  and 
1838,  $40,000  in  all,  the  piers  were  built  nearly  as  designed  with  the 
exception  of  two  of  the  new  piers  and  one  wing  wall,  which  were  not 
constructed ;  considerable  dredging  was  done,  but  no  complete  record 
of  amounts  appear  to  have  been  kept. 

Work  was  stopped  in  1839  by  exhaustion  of  appropriations. 

In  1866  a  petition  of  citizens  of  Norwich,  asking  for  an  appropriation 
for  removing  obstructions  in  the  river  Thames,  was  referred  to  the 
Chief  of  Engineers  and  returned  by  him  to  the  Secretary  of  War  with 
a  report  describing  the  work  done  upon  the  river,  recommending  no 
further  work  on  the  piers  until  their  eflSciency  could  be  investigated 
satisfactorily,  and  stating :  "  In  conclusion  it  is  considered  that  should 
the  sum  of  $8,000  be  appropriated  for  the  improvement  of  this  river,  to 
be  applied  during  the  next  fiscalyear,  all  will  be  accomplished  that  can 
be  justifiably  undertaken  until  a  commission  decides  upon  other  effica- 
cious methods  or  systems  of  improvement." 

June  23,  1866,  an  appropriation  of  $10,000  was  made  for  improving 
the  river  under  which  a  survey  was  made,  and  a  project  for  dredging 
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to  obtain  a  depth  of  11  feet  at  low  water  (14  feet  at  high  water)  was 
adopted. 

Under  this  and  socceeding  appropriations  np  to  1878,  this  channel 
was  dredged  and  as  far  as  possible  maintained  with  a  width  of  100  feet. 
March  3, 1879,  $12,000  was  appropriated  ''for  the  improvement  of  the 
Thames  Eiver  to  secure  a  L4-foot  channel,"  and  in  accordance  therewith 
the  project  was  modified  to  pjrovide  for  a  channel  of  that  depth  at  low 
water. 

In  1882,  upon  Tecommendation  of  Major  Barlow,  approved  by  the 
Board  of  Engineers  the  project  was  farther  modified  by  providing  for 
the  construction  of  five  dikes  or  training- walls  along  the  outer  sides  of 
the  channel  curves,  with  the  addition  of  low  walls  on  the  Inner  sides 
should  they  be  found  necessary,  the  width  of  the  water-way  between 
them  increasing  from  300  feet  (about  the  full  width  of  the  river)  at 
Thamesville,  1  mile  below  Norwich,  to  480  feet  at  the  lower  dike. 

The  object  of  the  training-walls  was  to  utilize  the  action  of  the^  tides, 
to  keep  the  channel  open ;  they  were  to  be  built  up  to  high-water  level, 
and  to  have  an  aggregate  length  of  13,800  feet.  In  the  same  year  the 
projected  width  of  the  channel  was  increased  to  200  feet.  The  improve- 
ment was  designed  to  extend  over  the  first  3^  miles  below  Norwich, 
and  the  estimated  cost  was : 

For  the  flye  dikes,  or  traininfi^  walls |82,80O 

For  dredging  200  feet  wide  and  14  feet  deep 125,280 

Total , 208,080 

Under  several  appropriations  up  to  1888,  work  was  carried  on  under 
this  project  without  modification. 

In  May,  1888,  in  response  to  a  letter  from  the  Hon.  Charles  Eassell, 
M.  C,  to  the  Secretary  of  War,  asking  the  <<  approximate  cost  of  com- 
pleting the  16  feet  deep  channel  to  Allyn's  Point,  and  the  14  feet  deep 
channel  to  Norwich,"  estimates  for  the  same  were  submitted  as  follows : 

By  act  of  Congress  of  August  11, 1888,  an  appropriation  of  $50,000 
was  made  for  continuing  the  improvementof  Thames  River,  withaclause 
authorizing  its  expenditure  ^^  at  any  point  between  Norwich  and  New 
London."  The  project  was,  therefore,  extended  to  include  the  above- 
described  work,  and  as  now  adopted  it  consists  in  making  and  main- 
taining, by  dredging  and  by  a  system  of  training-walls,  a  channel  200 
feet  wide  from  New  London  to  Norwich,  having  16  feet  depth  at  low 
water  up  to  Allyn's  Point,  about  5  miles  below  Norwich,  and  14  feet 
from  Allyn's  Point  to  Norwich. 

The  additional  cost  of  the  extension  of  the  project  made  in  1888, 
about  $40,000,  makes  the  present  estimate  for  completion  $95,600 ;  l^he 
estimated  cost  of  annual  maintenance  should  also  be  increased  to  $8,000. 

Under  this  project,  up  to  July  1 ,  1889,  237,304  cubic  yards  of  sand 
etc.,  had  been  dredged  from  the  channel  above  Allyn's  Point,  and  84,890 
cubic  yards  of  sand  and  mud  from  the  16-foot  channels  at  and  below 
Allyn's  Point;  the  three  dikes  farthest  down-stream  had  been  built  and 
a  fourth  one  to  about  three-quarters  its  contemplated  length. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

The  contract  for  dredging  to  14  feet  depth  above  Allyn's  Point,  in 
progress  at  the  beginning  of  the  fiscal  year,  was  completed  October  24, 
1889^  the  amount  dredged  since  July  1, 1889,  was  50,421  cubic  yards. 
The  sharp  point  of  the  bend  at  Long  Eeach  was  cut  off,  anOi  V\v^  ^<d»\:cci<^ 
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at  Walden's  Island  was  made  175  feet  wide  and  14  feet  deep.    The  total 
amount  dredged  under  this  contract  was  83,908  cnbic  yards. 

March  31, 1890,  proposals  were  received  for  repairing  the  dikes  in 
the  river,  by  adding  riprap  and  flat  stones  and  by  removing  papt  of  one 
of  the  old  piers  and  placing  the  stones  in  line  of  the  rolling  mill-dike. 
Under  date  of  April  23, 1890,  a  contract  for  this  work  was  entered  into 
with  S.  &  E.  S.  BeldCD,  of  Bocky  Hill,  Oonn.,  at  the  rates  of  06  cents 
per  ton  for  riprap,  $1.13  per  ton  for  flat  stones,  and  55  cents  per  cabic 
yard  for  removal  of  old  pier.  Work  was  began  Jane  10,  and  up  to  the 
close  of  the  fiscal  year  894  tons  of  flat  stones  and  247  tons  of  riprap  had 
been  delivered,  nearly  completing  the  repairs  to  the  pile-dike  at  Mohe- 
gan ;  work  is  still  in  progress. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

Of  the  five  dikes  or  train ing- walls  provided  for  the  project  the  foar 
farthest  down-stream  have  been  bnilt  at  cost  as  follows : 


Coftt,  ezolv- 

■ive  of  soper^ 

Tiakm.- 


Mohegan«  3|  miles  below  Norwich  .... 
Trading:  Cove,  2|  mllea  below  Norwich 
LoDg  Rock,  2  mueB  below  Norwich .... 
RoUingMill, I4 mUes  below  Norwich  . 


Date  of 

No.oftonaof 

comple- 
tion. 

Length. 

riprap,  ex- 
olaalye  of 

repairs. 

FmL 

1883 

2,088 

(•) 

1882 

2,370 

17,207 

1885 

2.800 

11.916 

1887 

3,093 

16,521 

$23,686.00 
21,113.05 
12,781.15 
18,773.58 


*  Pile-dike. 

The  Bolling-Mill  Dike,  originally  designed  to  be  4,350  feet  long,  is 
now  3,093  feet  long,  with  a  gap  of  390  feet  at  the  ''sand  pier,"  and  ex- 
tends northward  nearly  to  the  Lower  Bolling-Mill  embankment. 

The  project  contemplated  extending  it  aboat  600  feet  north  of  the 
embankment,  bat  since  its  Adoption  the  Lower  Boiling  Mill  Company 
has  dredged  a  channel  towards  shore  on  the  north  side  of  their  embank* 
ment,  which  is  now  nsed  as  a  landing.  It  woald  be  necessary  to  leave 
an  opening  for  this  channel,  and  probsbbly  it  will  be  foand  expedient  not 
to  extend  the  dike  above  the  embankment. 

The  npper  dike  one-half  mile  below  Norwich,  has  not  been  began. 

The  lower  three  dikes  have  settled  from  one-half  foot  to  1^  feet;  they 
will  be  repaired  nnder  tbe  existing  contract. 

The  low-water  depth  in  the  channel  ^m  New  London  to  AUyn's 
Poiut  is  not  less  than  16  feet,  with  width  of  200  feet  or  over ;  £rom 
Allyn's  Point  to  the  npper  end  of  the  Walden's  Island  Beach,  the  depth 
is  14  feet  and  the  width  not  less  than  175  feet ;  above  the  latter  point, 
U|)  to  Norwich,  the  depth  is  11  feet  or  over,  and  the  width  from  75  to 
150  feet. 


PROPOSED  OPEBATIONS. 


Under  the  contract  in  progress  the  dikes  will  be  repaired. 

Futare  appropriations  will  be  applied  to  completing  the  dikes  and  to 
making  and  maintaining  a  channel  200  feet  wide,  to  be  16  feet  deep  at 
mean  low  water  np  to  Allyn's  Point,  and  tbenr^  to  Norwich  to  be  14 
feet  deep,  as  projected. 
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Appropriations  for  the  improvement  of  Thames  River  liave  been 
made  as  follows : 


Application. 


Bamoval  of  obetntotions  placed  daring  the  war  of  1812. 

Survey 

Piers  and  dredging 

Do 

Do 

Dredging  and  sorvey 

Dredging 

Do!;i;;"i;;;i'ii!;!;ii"";!""'i""iii"!"ii;";;; 

Do 

Do 

Do 


Dredging  and  tndning- walls. 
Training-walla 


Do. 


Training>walls  and  dredging 

Repair  of  toiinlng-walls  and  dredging. 


Total 


ICar.  3,1821 
Mar.  2,1829 
July  4,1836 
Mar.  8,1887 
Jnly  7,1888 
Jane  28, 1866 
Mar.  3,1867 
Mar.  3.1871 
Jane  10, 1872 
Jnnel8,1878 
Mar.  8.1878 
Jane  14, 1880 
Mar.  8,1881 
Ang.  2.1882 
Jaly  6,1884 
A.ag.  5.1ii88 
Aag.11,1888 


Amoant. 


flGO 

150 

10,000 

20,000 

10.000 

10.000 

72,000 

15.000 

10,000 

10,000 

12,000 

22,600 

80,000 

*35,000 

*25,000 

*22,500 

*50,000 


864,800 


^Appropriated  for  present  project :  These  with  $20,000  from  prevloas  appropriation  (see  Annual 
Report  for  1882,  part  1,  page  003)  make  total  of  $152,500  for  present  prqfeot. 

The  Thames  River  is  in  the  collection  district  of  New  London.  The  nearest  light- 
house is  at  the  month  of  the  river,  on  the  west  shore.  Forts  Tmmbnll  and  Griswold 
overlook  the  month  of  the  river  from  either  shore. 

Money  statement. 

July  1, 1880,  amonnt  available 120,121, 12 

Jnly  1. 1890,  amonnt  expended  dnring  fiscal  year,  ezclnsive  of 

liabilities  outstanding  July  1, 1889 $2,683.48 

July  1, 1890,  outstanding  liabilities 1,247.34 

Jnly  1, 1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30, 1890 4,892.16 

— : 8,832.98 

July  1, 1890,  balance  available 11,298.14 

Amonnt  appropriated  by  act  of  September  19,  1890.... 20,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 31, 298. 14 

{Amount  ^estimated )  required  for  completion  of  existing  project 75, 600. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30,  J1892    75, 600. 00 
Submitted  in  oompTiance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1667. 


Ahstraot  of  proposaUfor  repairing  dikes  in  Thames  Bivery  Connecticut,  opened  March  .31, 
1890,  by  Col.  D,  C,  Houston,  Corps  of  Engineers,  U.  S»  Army. 


I 

a 

d 


1 
2 


3 

4 


Name  and  addreas  of  bidder. 


James  Bcolly.  Oroton,  Conn. 
Humphrey  Toomey,   Gail- 
ford,  Conn. 

S.Sc  E.S.Belden,  Booky  Hill, 

Conn. 
Wm.  H.  Molthrop  Sl  Co., 

New  London,  Conn. 


n  for  rip* 
Itons). 

n  for  flat 
50  tons). 

r  cubic  yard 
moving  and 
itinff    stone 
cable  yards). 

15 

g.55 

S.S 

^*li 

Bate 
rap 

Bate 
Bton 

$1.16 

$1.30 

$1.20 

1.25 

2.00 

2.60 

.96 

1.13 

• 

.55 

1.00 

1.20 

1.24 

a 
a 

o 


$9,555.60 
16,200.00 


6, 139. 60 
9,228.00 


Bemarlu. 


Ghaiacter  of  stone  not  stated. 

Informal  certificate  signed 
by  notary  pnblic  instead 
of  United'  States  official. 

Riprap  brown  stone,  gneiss, 
ur  granite. 

Granite  from  Ledyard.Conn. 


KOTB.  ^JLm&mit  ar»iUtble  for  work,  abont  $18,000. 
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Abstract  of  contracts  for  impro^ng  Thames  River,  Connectioutf  in  force  during  the  fiscal 

year  ending  June  '30,  1890. 


Name  and  address  of  oon- 
tractiir. 


Hartford  Drediong  Company, 
Hartford,  Conn. 

S.  A  B.  S.  Belden,  Rooky  Hill, 
Conn. 


Dato  of  con- 
tract. 


Feb.    4,1889 


Apr.  23, 1800 


SnltJeot  of  oon- 
tract. 


Dredging. 


Repair  of  dikea 


Prices. 


16.7  cents  per  cubic 
yard. 

Riprap  per  ton,  96 
cents ;  flat  stones 
per  ten,  $1.13 ;  re- 
moving and  depos- 
iting Btonea,  per 
cable  yard,  55 
cents. 


Remarks. 


Contract  com- 
pleted Oct.  24, 
1889. 

Contract  in  prog* 
rees. 


•COMMERCIAL  STATISTICS  FOR  THB  CALENDAR  TEAR  1889. 

From  the  best  obt-ainable  data  the  amonnt  of  freight  carried  on  this  river  above 
New  LoDdou  during  18S9  was  about  404,000  tons.  By  far  the  larger  part  of  this  is 
coal ;  the  rest  is  iron,  building  materials,  dye-woods  and  general  merchandise. 

It  is  carried  in  vessels  drawing  from  4^  to  16  feet  of  water. 

The  tonnage  reported  for  1888  was  about  255,000  tons,  showing  an  apparent  in- 
crease in  1889  of  149,000  tons.  It  is  not  believed  that  the  commerce  of  the  river  has 
increased  to  this  extent ;  the  difference  is  probably  largely  due  to  errors  in  the  datA, 
which  are  furnished  by  parties  interested  in  commerce,  and  are  the  best  that  can  be 
obtained. 

Tonnage  of  Thames  River,  above  New  London,  404,000  tons.  No  statistics  for  New 
London  are  received,  but  the  New  London  Harbor  tonnage  was  estimated  at  about 
700,000  tons  additional  in  Annual  Report  of  1688. 


D    2. 

IMPROVEMENT  OF  NEW  LONDON  HARBOR.  CONNECTICUT. 

New  London  Harbor  is  that  part  of  the  Thames  River  which  lies  in 
front  of  the  city  of  New  London,  extending  from  Winthrop's  Point  to 
Long  Island  Sound,  a  distance  of  about  3  miles.  It  has  good  anchor- 
age ground  and  a  channel  from  30  to  50  feet  deep  and  a  quarter  of  a 
mile  wide,  extending  up  to  Winthrop's  Point.  It  is  one  of  the  best 
harbors  on  the  Atlantic  coast. 


PROJECT  FOR  IMPROVEMENT. 

In  the  Annual  Report  for  1878  upon  the  improvement  of  Thames  River 
(see  Annual  Report  of  the  Chief  of  Engineers  for  1878,  Part  1,  page 
397),  shortly  after  the  completion  of  the  New  London  Northern  Railroad 
Wharf,  a  petition  of  certain  citizens  of  New  London  and  Norwich  was 
presented,  asking  that  the  United  States  undertake  the  removal  of  a 
shoal  east  of  that  wharf.  The  desired  work  wa«  estimated  to  cost  $6,800, 
and  it  was  recommended  that  it  be  included  in  the  general  project  for 
the  improvement  of  the  Thames  River.    The  estimate  was  as  follows : 

To  remove  the  shoal  and  bowlders  to  a  depth  of  16  feet  at  mean  low  water  will 

require  the  excavation  of  125  cubic  yards  of  bowlders,  at  |5  per  yard $635 

37.00U  cubic  yards  of  gravel  and  mud,  at  15  cents  per  cnbic  yard 5,550 

Add  for  contingencies 625 

Total 6,800 

This  shoal  extended  from  the  shore  out  about  as  far  as  the  end  of  the 
wharf.  The  part  whose  removal  was  contemplated  was  that  part  lying 
south  of  a  line  running  east  from  a  point  on  the  railroad  wharf  500  feet 
from  its  outer  end. 
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The  river  and  harbor  act  approved  June  14, 1880,  appropriated  "for 
the  improvement  of  the  Thames  Biver,  of  which  Bam  $2,500  shall  be 
expended  in  the  removal  of  rocks  and  sand  from  New  London  Harbor, 
$25,000.'' 

In  1881  and  subsequently  appropriations  were  made  for  improving 
New  London  Harbor. 

The  first  work  under  this  project,  so  inaugurated,  was  done  in  1880. 
It  was  found  that  the  presence  of  bowlders  made  the  dredging  much 
more  expensive  than  had  been  counted  on,  and  in  the  Annual  Beport  for 
J  881  (see  Annual  Report  of  the  Chief  of  Engineers  for  1881,  Part  1, 
page  586)  a  new  estimate  was  submitted,  placing  the  cost  from  the  be- 
ginning at  $24,000. 

In  1882  the  project  was  modified  so  that  the  area  to  be  dredged  should 
be  that  part  of  the  shoal  lying  southwest  of  a  line  running  about  south- 
east from  a  point  on  tlie  wharf  600  feet  from  its  outer  end ;  the  object  of 
this  modification  was  to  avoid  as  far  as  possible  the  large  bowlders  that 
were  found  near  the  crest  of  the  shoal,  and  to  keep  the  cost  of  the  work 
within  the  last  estimate,  while  afibrding  no  less  accommodation  to  ves- 
sels using  the  wharf.  The  depth  over  this  part  of  the  shoal  was  from  5 
to  15  feet  at  mean  low  water. 

Nineteen  thousand  eight  hundred  dollars  have  been  appropriated  for 
this  work ;  22,902  cubic  yards  of  sand  and  stones  and  564  cubic  yards  of 
bowlders  have  been  removed.    ' 

The  proportion  of  bowlders  to  mud  and  gravel  in  the  original  esti- 
mate was  about  1  to  300 ;  the  proportion  actually  found  has  been  about 
1  to  41.  The  actual  cost  of  dredging  mud  and  gravel  has  averaged  54 
cents  per  cubic  yard.  The  bowlders  have  ranged  in  size  from  one-fourth 
cubic  yard  to  5  cubic  yards,  many  of  them  having  to  be  blasted. 

Under  provision  of  the  river  and  harbor  act  of  1888,  a  preliminary 
examination  of  the  harbor  was  made,  the  report  on  which,  printed  in 
the  Annual  Keport  of  the  Chief  of  Engineers  lor  1889,  Part  I,  page  744, 
presented  a  plan  and  estimates  for  the  new  improvement  desired,  viz, 
deepening  the  approaches  to  the  city  water-front. 

OPBBATIONS  DUBINa  THE  FISCAL  YEAR  ENDING  JUNE  30,   1890. 

No  work  was  done,  the  project  being  substantially  completed. 
Appropriations  for  improving  New  London  Harbor  have  been  made 
as  follows,  viz : 


Applioation. 


Dredging  shoal  east  of  railroad  wharf. 

Do 

Do 

Do 

Do 


Total 


June  14, 1880 
Mar.  3.1881 
Ang.  2,1882 
July  5  1884 
Aug.  5,1886 


Amonnt. 


*' 


$2,500 
4,300 
0,000 
2,000 
2.000 


19,800 


*  Vu.it>  of  appropriation  for  Thames  River  improvement. 

Ndw  London,  the  port  of  entry  for  the  collection  district  of  New  London,  is  sitnated 
on  the  west  bank  of  the  Thames  River,  abont  2i  miles  from  Long  Island  Sonnd.  The 
harbor  is  the  month  of  the  Thames  River. 

Kew  London  light- house  is  located  at  the  entrance  to  the  harbor,  on  the  weBtslu)re. 
Forts  Trumbull  and  Griswold  command  the  harbor  from  either  side. 

Money  Statement, 

July  1, 1889,  amount  available |20L39 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  IvabU^vW^ 
outstanding  July  1,1889., ^V^a 
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D  3. 

IMPROVEMENT   OF   THE    CONNECTICUT  RIVER,    MASSACHUSETTS   AND 

CONNECTICUT. 

This  river  rises  in  the  northern  part  of  New  Hampshire,  flows  in  a 
general  southerly  coarse  between  the  States  of  New  Hampshire  and 
Vermont,  crosses  the  states  of  Massachusetts  and  Oonnecticut,  and 
empties  into  Long  Island  Sound  at  Saybrook  Point,  Oonn.  It  is  divided 
naturally  into  two  parts,  Hartford,  Conn.,  at  the  head  of  navigation 
being  the  point-of  division,  and  appropriations  by  Congress  have  gener- 
ally specified  inwhich  part  the  money  appropriated  was  to  be  expended. 

The  divisions  are  as  follows : 

1.  Above  Hartfordj  Connecticut — Embracing  a  length  of  about  66 
miles,  from  Hartford,  Conn.,  to  Millei-'s  Falls,  Mass. 

2.  JBelow  Hartford^  Connecticut, — Embracing  a  length  of  about  50 
miles,  from  Hartford  to  Long  Island  Sound. 

By  the  river  and  harbor  act  of  1882  an  examination  or  survey  of  the 
Connecticut  River  from  Bellows  Falls,  Vt,  to  Pittsburgh^  N.  H.,  was 
authorized.  Bellows  Falls  is  about  105  miles  above  Hartford,  and 
Pittsburgh  is  180  miles  above  Bellows  Falls.  A  preliminary  exam- 
ination was  made,  the  report  on  which,  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1884,  Part  I,  page  659,  recommended  no 
survey  and  proposed  no  plan  of  improvement 

(1)  ABOVE  HABTFOSD,  CONNECTICUT. 

Miller's  Falls,  Mass.,  is  at  the  head  of  possible  navigation  of  the  Con- 
necticut River.  From  this  point  down  to  flolyoke,  Mass.,  a  distance  of 
about  32  miles,  the  river  is  susceptible  of  improvement,  but  it  can  not 
be  used  by  vessels  now  on  account  oi'  a  dam  and  falls  at  Holyoke  which 
entirely  obstruct  navigation.  The  lockage  required  to  lift  boats  from 
the  lower  to  t  he  upper  levels  at  Holyoke  is  about  60  feet.  From  Holyoke, 
Mass.,  to  Enfield  Falls,  Conn.',  a  distance  of  18  miles,  there  is  a  fair 
channel  4  to  5  feet  deep  at  low  water,  which  could  be  made  8  feet  deep. 
Enfield  Falls,  or  Rapids,  cover  a  stretch  of  river  about  5  miles  long, 
having  a  fall  of  about  32  feet  at  low  water.  The  bed  is  rocky  and  very 
uneven,  and  the  slope  is  not  uniform,  but  consists  of  a  succession  of 
long,  shallow  reaches  separated  by  rapids. 

From  the  foot  of  Enfield  Falls  to  Hartford,  a  distance  of  11  miles,  the 
river  has  a  broad,  sandy  bed  with  a  depth  of  2  to  5  feet  at  low  water. 
Under  a  charter  from  the  State  of  Connecticut,  granted  in  May,  1824, 
the  Connecticut  River  Company  has  constructed  a  canal,  with  locks, 
around  Enfield  Falls.  The  locks  are  80  feet  long,  18  feet  wide,  and  4^ 
feet  deep.  The  canal  is  chiefly  used  for  water-power  ^  the  company 
collects  toll  from  vessels  using  it. 

Following  is  a  list  of  places  in  this  part  of  the  river  where  work  has 
been  done  by  the  United  States,  with  distances  above  the  wagon  bridge 
at  Hartford : 

MUea. 

Barber's  Landing 4 

FarmingtoQ  River 5 

Strong's  Island ^..  ^ 

Scaqtic  River 7\ 

PROJECTS  FOR  IMPROVEMENT. 

No  general  project  for  the  improvement  of  this  part  of  the  river  is  on 
record  as  approved  and  auoptod.    All  the  work  done  has  been  under 
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special  projects  for  expenditare  of  the  several  appropriations.  It  con- 
sists of  dredging  at  Barber's  Landingin  1873,  andkconstruction  of  dikes^ 
or  wing-dams,  at  Scantic  Biver,  Strong's  Island,  and  Farmington  Biver 
in  1871,  at  Farmiogton  Biver  and  Barber's  Landing  in  1878,  and  again 
in  1880  and  1881. 

Plans  and  estimates  for  a  larger  canal  aronnd  Enfield  Falls  were  sub- 
mitted in  1878  and  modified  in  1880.  (See  Annual  Beport  of  the  Chief 
of  Engineers  for  1881,  Part  I,  page  566.)  They  proposed  a  canal  on  the 
east  bank  of  the  river,  extending  from  above  Enfield  Falls  down  to  the 
mouth,  of  the  Hockanum  Biver,  opposite  and  just  below  Hartford,  as  the 
best  means  of  gaining  an  available  depth  of  8  feet  from  Hartford  to  and 
around  the  fal£. 

The  canal  levels  were  to  be  10  feet  deep  at  low  water  and  120  feet 
wide  at  the  water-line ;  the  locks  200  feet  long,  55  feet  wide,  with  8  feet 
depth  over  the  miter-sills  at  low  water.  The  cost  of  the  work  was  esti- 
mated at  $1,332,805.  .It  was  considered  not  advisable  to  begin  con- 
struction with  a  less  sum  than  $450,000. 

OPERATIONS  DUBING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

No  work  was  done.  The  available  money  is  insufficient  to  begin  any 
general  plan  of  improvement  in  this  part  of  the  river. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  wing-dams  are  all  in  fair  condition ;  they  are  as  follows : 
One  at  IScantic  Biver,  one  at  Strong's  Island,  one  at  the  mouth  of 
Farmington  Biver,  two  nearly  opposite  the  mouth  of  Farmington  Biver, 
and  two  on  the  east  bank,  opposite  Barber's  Landing. 

The  available  channel  depth  from  Hartford  to  Scantic  Biver  is  about 
2  feet  at  ordinary  summer  stage  of  water ;  this  part  of  the  river  is  navi- 
gable for  freighting  only  when  in  freshet.  No  work  has  been  done  above 
Scantic  Biver ;  the  depth  from  there  up  to  the  foot  of  Enfield  Falls  is 
greater  than  from  there  down  to  Hartford. 

PROPOSED  OPERATIONS. 

No  work  in  the  river  above  Hartford  is  contemplated  during  the  en- 
suing year.  Should  any  injury  to  the  wing-dams  occur,  the  money 
available  will  be  sufficient  for  repairs. 

Appropriations  for  improving  the  Connecticut  Biver  above  Hartford 
have  been  made  as  follows : 


Application. 


Dams  at  Scantio  River,  Strons's  Island,  Farminffton  Birer,  and  Barber'a 
Landing ;  repairs  of  dams ;  dredging  at  Barber^  Landing ;  surreys 

Total 


July  11,1870 
Mar.  3,1871 
Jane  10, 1872 
Mar.  3,1873 
June  14,1880 


Amount. 


$20,000 
20,000 
25,000 
20,000 
15,000 


100,000 


Of  these  amounts  the  following  balance  is  yet  unexpended : 
From  the  appropriation  of  June  14, 1880,  for  ^«  improving  Gonnecti- 
cat  Biver  between  Hartford  and  Holyoke,"  $8,940.30. ' 
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Money  statemenU 

July  1,  1889,  amount  avaiftble $9,133.20 

July  1,  1890,  amount  expended  during  tiscal  year,  ezcluBive  of  liabilities 
outstending  July  1,  1889... 192,90 

July  1,1890,  balance  available 8,940.30 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1869. 

Receipts  by  water. 


Articles.  Tons.     Value. 


Coal ; 1,800     $10,000 

Paper  and  paper  stock 300  300 

Total 2.100       10,300 

Vessels  employed  in  this  traffic.  ToDnage.    Dranjibt. 

Feet. 

2  steam-tugs ^. 30  4 

4  scows 30  4 


lu  its  present  condition  this  part  of  the  river  is  navigable  only  daring  fresheto. 
The  Enfield  Canal  was  closed  at  Windsor  Locks  for  repairs  during  the  greater  part  of 
the  year  1889. 

(2)   BELOW  HARTFORD,   CONNEGTICUT. 

The  Couuecticut  River  below  Hartford  is  a  large  stream,  for  the  first 
21  miles  flowing  in  a  winding  coarse,  mostly  throagli  alluvial  meadows, 
which  areoverflowed  at  high  water,  and  which  consistof  a  light,  sandy  soil, 
easily  undermined.  For  the  remaining  29  miles  to  Long  Island  Sound, 
at  Saybrook  Point,  the  course  is  strafghter,  the  banks  more  permanent 
and  generally  harder. 

A  gauge  has  been  established  at  Hartford,  whose  zero  is  the  lowest 
stage  that  the  water  is  known  to  have  reached  from  natural  causes ; 
closing  the  gates  at  the  Holyoke  Dam  in  time  of  drought  has  caused  the 
water  to  fall  lower.  The  usual  low- water  stage  of  the  river  in  the  sum- 
mer is  about  1  foot  on  this  gauge ;  spring  freshets  ordinarily  rise  to  20 
feet ;  the  highest  recorded  stage  of  water  is  29  feet. 

The  average  tide  at  Saybrook  is  3  J  feet ;  at  Hartford  it  is  about  1  foot, 
though  when  the  water  stands  above  5  feet  on  the  Hartford  gauge  the 
tide  there  is  not  perceptible.  The  slope  of  the  river  from  Earttord  to 
Saybrook  averages  .0458  foot  per  mile.  The  bed  of  the  river,  through 
the  alluvial  meadows  within  10  miles  of  Hartford,  is  constantly  chang- 
ing from  the  undermining  of  the  banks.  It  is  said  that  in  places  it  has 
changed  its  position  a  half  mile.  The  bars  in  this  part  of  the  river,  after 
being  dredged,  form  again  during  freshets  and  ice-jams,  so  that  some 
of  them  require  dredging  annually }  others  less  frequently.  This  part 
of  the  river  was  worked  upon  by  corporations  and  private  parties  at 
various  times  between  1800  and  1870.  Several  small  stone  piers,  to 
deepen  the  channel  at  shoal  places,  were  built  in  this  way.  Some  of 
these  are  covered  by  new  banks,  the  channel  has  shifted  to  the  opposite 
side  of  others,  and  others  still  have  been  dredged  out  because  they  bad 
come  to  be  obstructions.  The  depth  sought  by  these  works  was  3  feet 
at  low  water. 
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The  followiug  list  gives  the  names  of  the  several  places  ou  the  river 
below  Hartford  where  work  has  been  done  by  the  United  States,  with 
their  distances  by  course  of  channel  below  the  Hartford  wagon  bridge : 


Locality. 


HATtfordBar 

Clay  Banks  Bar 

Pratt's  Ferry*  or  Nanbao  Bar 

Press  Bam  Bar 

Glastonbury  Bar 

Dividend  Bar 

Pistol  Point  Bar 


Miles. 


Locality. 

• 

Monse  Island  Bar ^ 

Haddam  Island  Bar 

Chester  Kock 

Brockway's  Bar 

Calves  Island  Bar 

Saybiook  Bar  (at  month) 


Miles. 


20* 
30 
38 
41 

50 


PROJEOTS  FOR  IMPROVEMENT. 

Byaot  of  July  4,  1836,  Congress  appropriated  $20,000  «*for  improve- 
iug  the  harbor  at  Saybrook,  by  removing  the  bar  at  the  mouth  of  the 
Connecticut  River."  Under  this  appropriation  a  survey  was  made  by 
Capt,  W.  H.  Swift,  United  States  Engineer  Corps.  In  his  report  on  this 
survey,  dated  January  31,  1837,  and  printed  in  Bouse  Ex.  Doc.  No. 
252,  Twenty-fifth  Congress,  Captain  Swift  submitted  a  project  for  deep- 
ening the  west  channel  over  ^aybrook  Bar,  dredging  a  cut  500  feet 
wide  and  12  feet  deep  at  mean  low  water,  at  an  estimated  cost  of 
$54,380.50 ;  the  estimated  cost  per  cubic  yard  for  dredging  and  dump- 
ing was  25  cents.  The  available  depth  over  the  bar  before  dredging 
was  7  feet  at  mean  low  water.  Captain  Swift's  project  was  approved, 
and  work  was  begun  in  May,  1838,  under  contract  with  Randall,  Has- 
kell &  Holmes,  at  the  rate  of  62^  cents  i)er  cubic  yard,  measured  in 
scows;  dredging  was  continued  until  the  fall  of  1840,  when  the  appro- 
priation was  exhausted ;  26,984  cubic  yards  of  sand  and  stones  had 
been  removed,  making  a  channel  1,500  feet  long,  50  feet  wide,  and  from 
11  to  12  feet  deep.  This  channel  was  nearly  destroyed  by  storms^  and 
freshets  in  the  following  winter  and  spring.  March  1,  1843,  $3,471.57 
was  appropriated  to  pay  a  balance  due  the  contractors. 

No  farther  work  was  done  upon  the  river  until  1867.  By  act  of  Con- 
gress, approved  March  2, 1867,  a  survey  of  the  river  was  ordered,  which 
was  made  in  the  following  season,  and  which  embraced  all  the  princi- 
pal bars  and  obstructions  between  Hartford  and  Long  Island  Sound. 
With  the  report  on  this  survey,  dated  January  11,  1868,  and  printed  ou 
page  754  et  seq.,  of  the  Annual  Report  of  the  Chief  of  Eugiueers  for  1868, 
was  presented  a  project  for  improving  this  part  of  the  river;  it  pro- 
posed dredging  at  Hartford,  Clay  Banks,  Pratt's  Ferry,  Glastonbury, 
and  Pistol  Point,  to  make  channels  8  feet  deep  at  low  water  and  100 
feet  wide,  dredging  at  Saybrook  Bar  to  make  a  channel  8^  feet  deep 
and  200  feet  wide,  piling  for  shore  protection  at  Hartford  and  Wethers- 
field,  and  the  removal  of  Chester  Rock,  at  a  total  estimated  cost  of 
$70,000;  an  estimate  of  $10,000  for  annual  maintenance  was  submitted. 
All  the  dredging  done  up  to  1880  was  in  accordance  with  this  project, 
extended  to  make  9  to  9^  feet  depth,  instead  of  8  feet,  and  also  to  in- 
clude Press  Barn,  Dividend,  and  Mouse  Island  bars;  the  piling  at 
Hartford  was  built  in  1871,  and  the  removal  of  Chester  Rock  was  begun 
in  the  same  year,  but  abandoned  by  the  contractor  soon  after  beginning. 

January  22,  1873,  a  project  for  building  three  jetties  at  Saybrook  and 
for  dredging  was  approved  by  the  Secretary  of  War ;  the  jetties  were 
to  be  of  a  double  row  of  piles  20  feet  apart,  filled  with  stone  to  a  height 
of  8  feet  above  low  water ;  the  dredging  t^as  to  be  9  i[©ft\»  Oieie^  wa^  ^S^ 
feet  wide. 

ENa  90 39 
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The  estimated  cost  was : 

Dredging 117.850 

Jetties 318,760 

Total 1 ^ 336.610 

Before  work  on  the  jetties  was  begun  the  plan  of  construction  was 
modified  to  one  for  building  them  of  riprap  stone,  triangular  cross- 
section,  rising  to  level  of  highest  water,  i.  c,  about  5  feet  above  mean 
low  water,  this  plan  being  much  more  economical  than  the  previous  one. 

The  jetties  were  begun  in  1873,  and  two  of  them  were  completed  in 
1881.  The  third  has  not  been  built,  and  may  not  be  needed;  the  west 
jetty  has  since  been  extended,  and  both  have  been  repaired  and  strength- 
ened. 

In  1880  a  project  was  adopted  for  permanent  works  of  improvement 
at  six  of  the  worst  bars  (see  Annual  Report  of  the  Chief  of  Engineers 
for  1880,  Part  1,  page  396  et  seq,). 

This  project  provided  for  riprap  wing-dams,  mattress,  shore  protec- 
tion, and  rectification  of  the  banks  at  the  following  places,  viz : 


Locality. 


Hartford  Bar 

OlayBankaBar 

Pratt's  Ferry  or  Naabao  Bar 
Press  Barn  Bar 


A-moant. 


$33,464 
69, 116 
64,735 
41, 140 


Locality. 


Glastonbury  Bar 
Dividend  Bar 

Total 


Amoimt 


$114,982 
7,U9 


890,487 


With  dredging,  to  m  ake  and  maintain  a  permanent  channel.  The  project 
did  not  provide  for  extension  and  repair  of  the  Saybrook  jetties,  nor 
did  the  estimate  include  any  amount  for  sinnual  dredging  to  maintain 
channels,  nor  for  dredging  between  the  jetties  at  Sajbrook,  nor  for  any 
work  whatever  at  Pistol  Point,  Mouse  Island,  Haddam  Island,  and 
Calves  Island  bars,  where  dredging  has  since  been  reqaired ;  all  of 
these  have  consumed  a  large  part  of  the  appropriations  made  since. 

Under  this  project,  extended  as  above,  up  to  the  close  of  the  last  fiscal 
year,  a  training-wall  of  riprap,  3,689  feet  long,  had  been  built  at  Hart- 
ford Bar  (instead  of  the  proposed  wing- dam),  and  a  riprap  wing  dam 
5,300  feet  long  had  been  built  at  Glastonbury  Bar,  both  to  the  height  of 
3  feet  above  low  water ;  part  of  the  Hartford  training- wall  was  subse- 
quently built  to  4  feet  above  low  water ;  the  west  jetty  at  Saybrook  had 
been  extended  to  the  IG-foot  curve,  the  east  jetty  to  the  12  foot  curve, 
and  a  channel  130  feet  wide  and  12  feet  deep  had  been  dredged  bet^veen 
them,  besides  maintaining  the  required  depth  in  this  part  of  the  river 
by  annual  dredging,  at  a  cost  of  from  ft5,()<)0  to  $10,000  each  year. 

In  1887  it  had  become  evident  that  the  proposed  plan  of  i)ermanent 
improvement  would  not  materially  reduce  the  amount  of  dredging  an- 
nually required,  and  that  no  eliectual  substitute  could  be  recommended 
which  would  not  be  very  expensive ;  and  in  December,  1887,  a  new  pro- 
ject was  adopted,  under  which  future  operations  were  to  be  confined  to 
completing  the  jetties  at  the  mouth  of  the  river  to  a  height  of  5  feet 
above  bigh  water,  with  a  top  width  of  6  feet,  widening  the  channel  be- 
tween the  jetties  to  400  feet  with  a  depth  of  12  feet  at  mean  low  water, 
and  annual  dredging  to  maintain  the  channel  from  Hartford  to  Long 
Island  Sound,  at  an  estimated  cost  as  follows : 

For  completing  jetties (60,000.00 

For  dredging  between  Jetties 20,000.00 
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For  average  annual  maintenance  of  channel  from  Hartford  to  Long 
Island  8ound,  1110,000. 

The  reasons  for  this  change  of  project  are  folly  given  in  a  letter 
printed  in  the  annual  report  of  t>he  Chief  of  Engineers  for  1888,  Part  1^ 
.  pages  536-538. 

OPERATIONS  DUBIN0  THE   ilSOAL  YEAR  ENDING  JUNE  30,  1890, 

At  the  close  of  the  last  fiscal  year  dredging  was  in  progress  under  a 
contract  for  hire  of  dredging  plant  at  the  rate  of  $8.45  per  actual  work- 
ing hour ;  the  plant  had  worked  372^  hours,  removing  22,233  cubic  yards 
of  material. 

Work  under  this  contract  was  continued  until  September  30,  the 
amount  of  material  dredged  since  July  1  being  41,211  cubic  yards^  and 
the  actual  working  time  being  719f  hours. 

Following  is  a  statement  of  the  amount  of  material  dredged  from  the 
several  bars  during  the  calendar  year  of  1889 : 


Cubic  yards. 

Hartford  Bar 34,622 

Clay  Banks 4,435 

Press  Barn 3,039 

Olastonbarv 10,927 


Cabio  yards 

Dmdend  Bar 5,753 

Brockway's  Bar :..     4,668 

Total 63,444 


A  navigable  channel  of  9  feet  depth  at  low  water  was  made  and 
maintained  from  Hartford  to  Long  Island  Sound,  With  width  of  50  to 
100  feet. 

At  the  beginning  of  the  season  of  1890  the  available  balance  for  an- 
nual dredging  was  about  $500 ;  authority  was  granted  by  the  Ghief  of 
Engineers  to  expend  this  sum  in  dredging  as  an  open-market  transac- 
tion at  the  rate  of  12  cents  per  cubic  yard.  Under  this  authority  work 
was  begun  May  5, 1890,  and  during  the  month  of  May  4,166  cubic  yards 
of  sand  were  dredged  from  Glastonbury  Bar,  making  a  chanhel  9  feet 
deep  at  low  water  and  about  40  feet  wide,  and  practically  exhausting 
the  available  balance  of  appropriation. 

It  is  understood  that  dredging  has  been  continued  by  private  parties 
at  Glastonbury,  Dividend,  and  Hartford  Bars. 


PRESENT  CONDITION  OP  IMPROVEMENT. 

A  depth  of  9  feet  at  low  water  exists  through  Glastonbury  Bar, 
made  with  tlie  available  balance  of  the  appropriation  of  August  11, 
1888.  The  other  bars  have  depths  of  from  6  to  8  feet,  as  left  by  the 
spring  freshets,  except  where  they  have  been  deepened  by  private  work. 

The  channel  between  the  Saybrook  jetties,  dredged  12  feet  deep  and 
130  feet  wide,  retains  nearly  that  depth  and  width. 

The  Hartford  Dike  is  in  good  condition ;  the  Glastonbury  Dike,  built 
on  a  convex  bank,  is  now  nearly  covered  by  the  advance  of  the  bank. 

Both  jetties  at  Saybrook  are  in  fair  condition.  They  should  be  built 
up  to  the  dimensions  provided  for  in  the  project  to  make  them  perma- 
nent. 

The  length  of  the  dikes  and  jetties  is  as  follows : 

Feet 

Hartford  Dike ' 3,698 

GlastonbQry  Dike ,..  5,300 

8ay  brook : 

West  Jetty ., 2,55)ft 

Ea«t  Jetty ^^'XV^ 
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PROPOSED  OPERATIONS. 


The  object  of  first  importance  will  always  be  the  aunaal  maintenance 
of  the  9-foot  channel  from  Hartford  to  Long  Island  Sound. 

An  estimate  of  $50,000  is  sabmitted  for  raising  the  dike  at  Hartford. 
The  reasons  for  this  are  given  in  my  letter  to  the  Chief  of  Engineers, 
dated  October  19  and  October  24,  1889,  copies  of  which  a<;eompany  this 
report.  This  will  involve  an  increase  in  the  estimate  for  •completion 
from  $80,000  to  $130,000,  but  it  is  believed  that  the  effect  of  raising  the 
dike  will  be  to  considerably  redace  the  cost  of  annual  maintenance  by 
dredging,  now  estimated  at  $10,000,  and  cause  less  interference  with 
navigation  by  the  occupation  of  the  low-water  channel  by  the  dredging 
plant.  Moreover,  the  revised  estimate  of  $80,000,  submitted  for  the 
completion  in  1888,  was  a  reduction  in  the  estimate  of  works  previously 
proposed  of  about  $292,000. 

In  1879  a  project  was  submitted  for  certain  permanent  improvements 
at  an  estimated  cost  of  $330,487 ;  under  this  project  $38,392.80  has  been 
expended.  The  present  estimates  do  not  contemplate  any  further  work 
under  this  project. 

The  estimates  for  completion  now  submitted  are : 

For  completing  jetties  at  mouth  of  river $60,000 

Dredging  channel  between  them 20,000 

Raising  dike  at  Hartford SO,  000 

Total '. 130,000 

Annual  maintenance  of  channel  from  Hartford  to  Long  Island  Sound, 
10,000. 

Appropriations  for  improvement  of  the  Connecticut  River  below  Hart- 
ford have  been  made  as  follows : 


Applioation. 


Dred  gri  n  ^  at  Say  brook  Bar 

DretlsiDg  at  Say  brook  Bar  (the  unezpeoted  balancoof  1830  was  re-appropri- 
ated   


Balance  doe  contractors  nnder  previous  appropriations 

Survey 

Dretlging  at  Pratt's  Ferry,  Pistol  Point,  Mouse  Island ;  piling  at  Hartford 
Drediine  at  Hartford,  Clay  Banks,  Pier  I,  Pier  J,  Prates  Ferry,  Glaston- 
bury, Pistol  Point,  and  dhestor  Rock 

Dretlging  at  Pratt's  Ferry,  Pistol  Point  Say  brook  Jetty 

Dn^dging  ot  Hartford,  Prott's  Ferry  GlastDnbury,  Say  brook  Jetty 

Dredging  at  Hartford,  Pratt's  Ferry,  Saybrook,  Saybrook  Jetties 


Dredging  at  Hartford,  Pratt's  Ferry,  Glastonbury,  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt's  Ferry,  Glastonbury,  Saybrook  JetlifS ;  Sal- 


mon River  dredging 

Compensation  for  previous  dredging 

Saybrook  Jetties ;  survey  from  Hartford  to  Rooky  Hill 

Drefiging  at  Hartford,  Press  Barn,  Glastonbury 

Dre<iging  at  Hartford,  Glastonbury,  Saybrook  Jetties 

Dredging  at  Hartford,  Pratt's  Ferry,  Glastonbury,  GUstonbury  wing-dam, 
Saybrook  Jetties 

Dre<igiue  nt  Hartford,  Clay  Banks,  Pratt's  Ferry.  Press  Barn,  Glaston- 
bury, Dividend,  Pistol  Point,  and  Salmon  River,  Hartford  Dike — 

Dredging  at  Hartford,  Clav  Banks,  Pratt's  Ferr.v,  Press  Bam,  Glaston- 
bury, Dividend,  Pistol  Point,  Mouse  Island,  and  between  Saybrook  Jet- 
ties ;  extending  west  Jetty  at  Saybrook 

Dredging  at  Hartford,  Clay  Banks,  Naubao.  Press  Barn,  Glastonbury, 
Dividend,  Pistol  Point,  and  Haddam  Island ;  repair  of  Hartford  Dike 
an  d  Say  b  rook  Jetties 

Compensation  fur  previous  dredging 

Annual  dredging  at  Hartford,  Clay  Banks,  Press  Bam,  Glastonbury,  Divi- 
dend, Brockways 


Total 


July    4.1896 

Mar.  3,1839 
Mar.  1,1843 
Mar.  2,1867 
July  11,1870 

Mar.  3,1871 
June  10, 1872 
Mar.  3,1873 
June  23, 1874 
Mar.    3,1875 

Aug.  14, 1876 
1878 
June  18, 1878 
Mar.  3.1879 
June  14, 1880 

Mar.    3,1881 

Aug.   2,1882 

July    5,1684 

Aug.  5, 1886 
Mar.    3,1885 

Aug.  11, 1888 


Amount. 


$20,000.00 

"'  3,471.' 57 

3,995.22 

20,000.00 

35,000.00 
40.000.00 
20,000.00 
20,000.00 
20,000.00 

2Q,ooaoi 

4.203.00 

3o,ooaoo 

10,000.00 
10.000.00 

30,000.00 

45,000.09 

35,000.00 


96.250.00 
4,745.43 

10,000.00 


407,065.22 


The  Conoecticat  River  is  in  the  collection  district  of  Hartford.    By  course  of  river 
the  diatance  from  Holyoke,  Mass.,  to  Hartford,  Conn.,  is  abonfc  34  miles,  and  from 
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Hartford  to  Long  Island  Sonud  about  50  miles.  There  is  a  light-hoafio  on  Saybrook 
Point,  on  the  west  shore  of  the  river,  at  its  month,  and  another  at  the  end  of  the  west 
jetty,  besides  which  there  are  three  small  beacon-lights- in  the  lower  part  of  the  river 
which  are  maintained  by  the  United  States. 

Fort  Trumbull,  New  London  Harbor,  Connecticut,  about  16  luiles  east  from  Say- 
brook  Point,  is  the  nearest  work  of  defense. 

Money  statement. 

July  1,1889,  amount  avaUable ♦4,255.68 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  188^ |3, 739.26 

July  I,  1890,  outstanding  liabilities 499.92 

4,239.18 

July  1,  1890,  balance  available 16.50 

Amount  appropriated  by  act  of  September  19, 1890 12,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 12, 516. 50 

r  Amount  (estimated )  required  for  completion  of  existing  project 117, 500. 00 

I  Amount  (estimated)  required  for  annual  maintenance  of  channel 10, 000. 00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^92    90, 000. 00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Abatraot  of  contract  for  improving  Conneciieut  River ,  in  force  during  the  fiseml  year  end- 
ing June  30,  1890.  / 


Name  aod  addrws  of  contractor. 

Date  of 
contract. 

Subject. 

Price  per 
hour. 

« 

Remarks. 

J.  H.  Fenner,  Jersey  City,  N.  J 

Apr.  33. 1889 

4 

Hire  of  dredg- 
ing plant 

$&45 

C  o  n  t  r  ac  t  oompleied 

Sept  30,1880. 

CiOMMSRCIAL  STATISTICS  FOR  THK  CALKNDAR  TEAR  1889. 

lieceipte  and  shipments  by  toatsr. 


Coal 

Stone  

Miaoellaaeona. 


Total 


Value. 


$1,400,000 

2,000.000 

50.000,000 

53,400,000 


Tbe  total  tonnage  reported  for  the  calendar  year  1888  was  1,050,900,  the  increase 
in  1889  being  20,000  tons. 

VeeseU  employed  in  above  tra^c. 


[Draught  7  to  12  feet.  I 


Owned  in  dlBtrict : 

Steamers 

Sail-reseels 

Barges 

Not  owned  in  district : 

Vesselsof  all  kinds. 


Total 


Description. 


3,550 
6,400 
4,800 

14,088 


27.838 


No  new  lines  of  transportation  have  been  established  on  this  river  since  the  last 
annual  report. 
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LETTERS  RELATING  TO  THE  PROPOSED  RAISING  OF  BIKE  AT  HART- 
FORD. 

Engineer  Office,  U.  S.  Army, 

ISew  York,  October  19, 1889. 

General  :  In  my  letter  of  December  21, 1887,  on  the  improvement 
of  the  Connecticut  River  (Annual  Report  of  the  Chief  ot  Engineers  for 
1888,  page  536)  I  recommended  that  the  work  in  future  above  the  month 
of  the  river  be  confined  to  periodical  dredging.  The  experience  of  the 
last  three  years  suggests  a  modification  of  this  recommendation  so  far 
as  rel^ttes  to  the  dike  at  Hartford. 

The  following  is  a  record  of  the  dredging  done  during  the  years  1887, 
1888,  and  1889  on  the  stretch  of  the  river  below  Hartford  where  naviga- 
tion is  interfered  with  by  the  annual  formation  of  bars : 


Bar  at  Hartford 

Bar  at  ClAy  Banks 

Bar  at  Nauboo... , 

Barat  Pr«88  Bam 

Bar  at  Press  Bam  and  Crow  Point. 

Bar  at  Glastonbury 

Bar  at  Dividend 

Bar  at  Pistol  Point 


Total 

Total  for  Hartford  Bar. 
Total  for  other  bars 


1887. 


Ou.yds. 

32,104 

5,700 

3.461 

2,449 


5.079 
4,405 
4,717 


57, 915 


1888. 


Ou.  yd: 

24,356 

8,714 


1889. 


Ovuyd*, 

34. 032 

4,435 


6.934 
8,969 
7,306 
6,339 


62. 617 


3,039 


10,927 
5,753 


58,776 
91.061 
^227 


It  appears  that  the  annual  amount  of  dredging  at  Hartford  Bar  is 
more  than  at  all  the  other  bars.  I  transmit  a  tracing*  showing  the  dike 
at  Hartford  which  seems  to  be  well  located,  and  if  built  to  the  proper 
height,  ought  to  maintain  the  required  depth  with  a  much  smaller 
amount  of  dredging.  The  dike  is  3,698  feet  in  length  and  has  a  height 
of  about  5  feet  above  low  water.  Freshets  attain  an  extreme  height  of 
30  leet  above  low  water. 

For  illustration,  I  inclose  a  tracing*  giving  the  variations  in  water- 
level  from  1872  to  1881. 

It  seems  that  the  current  in  high  stages  flows  over  the  dike  and  im- 
pinging against  the  bank  returns  to  the  channel  creating  cross-currents 
which  interfere  with  the  maintenance  of  the  channel.  If  the  dike  were 
raised,  an  increased  discharge  would  be  confined  to  the  channel  for  a 
greater  length  of  time.  The  precise  height  to  which  the  dike  should  be 
raised  can  only  be  determined  by  experience,  but  it  is  probable  that  it' 
would  not  be  necessary  to  raise  it  to  more  than  10  feet  above  low  w^ter, 
as  the  average  yearly  duration  of  higher  stages  is  only  about  fifty-two 
days.  The  cost  of  raising  the  dike  to  this  height  is  estimated  to  be 
$25,000.  To  raise  it  to  16  feet  above  low  water  would  cost  about  $50,000 ; 
to  20  feet,  about  $80,000.  In  the  most  extreme  case  the  estimate  ior 
completion  would  be  very  much  less  than  the  estimate  submitted  prior 
to  1888.  The  dike  at  Hartford  has  cost  already  $27,000,  but  with  its 
present  height  does  not  seem  to  accomplish  the  puqwse  for  which  it 
was  designed.  It  has,  however,  given  a  better  direction  to  the  channel 
than  previously  existed,  and  has  prevented  the  erosion  of  the  bank  in 
front  of  the  city. 


*  Oinit'<4Hl  here. 
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It  is  therefore  recommeuded  that  provision  be  made,  in  the  estimates, 
for  raising  this  dike  to  the  proper  height,  as  may  be  found  necesi?ary  by 
ex()erieuce,  not  to  exceed  $50,000  in  addition  to  the  estimate  for  com- 
pletion submitted  in  the  Annual  Beport  for  1889,  in  order  that  a  portion 
of  the  next  approprid,tion,  which  should  not  be  less  than  $30,000,  may 
be  applied  to  the  dike. 

Very  respectfully,  your  obedient  servant, 

D.  0.  Houston, 

Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  0-Lsey, 

Chief  of  Engineers^  U.  S.  A. 


Engineer  Office,  U.  S.  Army, 

New  York^  October  24.^  1889. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter 
of  the  22d  instant,  in  reply  to  my  letter  of  the  19th  instant,  recommend- 
ing the  raising  of  the  dike  in  the  Gonnex^ticut  Elver  at  Hartford. 

At  the  date  of  my  annual  report  for  1889  there  had  not  been  suffi- 
cient dredging  on  the  bars  in  the  Connecticut  River  during  the  present 
season  to  justify  the  recommendation  as  to  raising  the  Uatttord  Dike, 
which  was  based  upon  the  resnlts  of  this  season's  work  in  connection 
with  that  of  former  ^ears,  and  upon  the  request  of  parties  interested 
to  have  the  dike  raised  or  other  steps  taken  to  obviate  the  necessity  of 
such  a  large  amount  of  dredging,  which  interfered  with  navigation. 
The  character  of  the  work  in  the  river  is  such  that  it  is  necessary  to 
move  the  dredge  from  bar  to  bar,  as  the  necessities  of  navigation  de- 
maud. 

During  the  present  season  this  required  dredging  on  the  Hartford 
Bar  at  five  difi;erent  periods,  viz : 

Cobio  yarda. 

From  May  20  to  June  1 7.910 

From  Jauell  to  Jane  20 ; 6,076 

From  Jnly  17  to  July  30 6,591 

From  AngUBt  12  to  August  29 7,401 

From  September  17  to  September  30 6,644 

Total - A 34,622 

This  occasions  considerable  interference  with  navigation,  which  would 
be  diminished  if  the  dike  were  raised,  with  ultimate  economy  by  a  sav- 
ing in  periodical  dredging.  It  is  therefore  desirable  that,  if  possible^  the 
next  appropriation  should  be  availible  for  raising  the  dike,  and  be  suffi- 
cient to  raise  it  to  at  least  5  feet  above  its  present  height.  If  this  can 
not  be  done  it  is  proposed,  with  your  approval,  to  increase  the  estimates 
for  completion  in  the  next  annual  report. 

Very  respectfully,  your  obedient  servant, 

D.  G.  Houston, 
Colonel  of  Engineer, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  fif.  A* 
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D  4. 

IMPROVEMENT  OF  CLINTON  HARBOR,  CONNECTICUT. 

Clintou  Harbor  is  on  the  north  shore  of  Long  Islapd  Sonnd,  about  10 
miles  west  of  the  month  of  the  Connecticnt  Biver.  It  consists  of  an 
open,  shallow  bay,  and  of  the  mouth  of  the  Hammonasset  Biver,  a 
small  stream  which  flows  easterly  in  front  of  the  town  wharves  and 
empties  into  the  bay.  For  three-quarters  of  a  mile  above  its  mouth  the 
river  is  separated  from  the  bay  by  a  narrow  strip  of  sand  and  marsh. 
Aboat  1840,  a  breach  was  made  through  this  strip  half  a  mile  above  the 
mouth  of  the  river  which  diverted  a  considerable  part  of  the  tidal  flow, 
and  since  then  two  shoals  have  formed,  one  just  inside  the  river's  month 
with  4.5  feet  of  water,  and  one  out  in  the  bay  shortly  before  reaching 
deep  water  in  the  Sound,  with  a  depth  of  4  feet.  It  is  said  that  for- 
merly there  were  depths  of  from  8  to  12  feet  on  both  these  bars,  and 
that  shoaling  occurrod  soon  after  the  breach  was  made. 

PROJECT  FOR  IMPROVEMENT.  . 

By  act  approved  March  3, 1881,  Congress  authorized  a  survey  of  tiie 
harbor,  which  was  made  the  same  year.  In  his  report  on  the  survey, 
dated  January  17,  1882,  and  printed  in  the  Annual  Beportof  the  Chief 
of  Engineers  for  1882,  Part  1,  page  630,  Colonel  Barlow,  Corps  of  Engi- 
neers, submitted  a  project  for  restoring  the  original  condition  of  the 
channel  by  closing  the  breach  and  by  subsequently,  should  the  in- 
creased tidal  current  not  produce  the  deepening  desired,  dredging 
through  the  shoals,  making  a  channel  100  feet  wide  and  6  feet  deep  at 
mean  low  water. 

The  cost  of  a  dike  to  close  the  breach  was  estimated  at  $3,000,  and 
the  cost  of  the  whole  project,  including  the  dredging,  at  $10,OiOO. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

Nothing  was  done.  The  available  funds  were  not  sufiScient  for  con- 
tinuing the  improvement. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  dike  was  built  in  1883,  using  1,574  tons  of  riprap  granite,  and 
costing,  exclusive  of  superintendence,  $2,210.34.  An  examination  made 
in  1885  showed  that  it  had  settled  about  2  feet,  and  would  require  about 
500  tons  of  stone  to  build  it  up  to  full  height ;  also  that  no  material 
change  in  the  channel  had  taken  place  since  the  dike  was  built.  It  seems 
established  that  the  increase  of  tidal  flow  will  not,  of  itself,  deepen  the 
channel  as  desired. 

PROPOSED  OPERATION. 

It  is  proposed  to  complete  the  project  by  dredging  channels  100  feet 
wide  and  6  feet  deep  at  mean  low  water  through  the  two  shoals  in  the 
harbor  when  the  estimated  funds,  $7,000,  are  appropriated. 

The  only  appropriation  made  for  the  improvement  of  this  harbor  is 
the  one  of  $3,000  in  1882,  expended  in  construction  of  dike. 

Clinton  harbor  is  in  the  collection  district  of  Hartford.  The  nearest  light-hoase  is 
on  Falkner's  Island,  8  miles  southwest.  Fort  Hale,  New  Haven  Harbor,  Hi  milM 
west,  is  the  nearest  work  of  defense. 
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Mcney  siatemenL 

JoJy  1,  1889,  amoant  available J252.73 


July  1,  1890,  balance  available 252.73 

Amount  appropriated  by  act  of  September  19,  1890 3,500.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 3, 752. 73 

(Amount  (estimated)  required  for  completion  of  existing  project 3. 500. 00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1892  3, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  aoto  of  1866  and  1867. 


COMMSRCIAL  STATISTICS  VOB  THE  CALBNDAB  TBAB  1889. 

Arrivals  and  departures  of  vessels 90  to  100 

Shipments : 

Wood  and  lumber tons..        2,500 

Hay  and  straw do...  300 

Total ; 2,800 

Receipts : 

Coal tons..         1,250 

Lumber M.  feet..  100 

Oysters bushels..         8,000 

Draught  of  vessels  using  the  harbor feet..      A\  to  7 

Tonnage  of  vessels  using  the  harbor tons..  30  to  150 

The  above  figures  show  an  increased  tonnage  of  freights  over  those  reported  for 
last  year  of  about  300  tons. 
No  new  lines  of  transportation  have  been  established  since  the  last  annual  report. 


D5. 

IMPROVEMENT  OP  NEW  HAVEN  HARBOR,  CONNECTICUT. 

New  Haven  Harbor  is  a  bay  on  the  north  shore  of  Long  Island  Soand, 
extending  aboat  4  miles  inland  and  from  1  to  2  miles  wide.  The  Mill 
and  Quiunipiac  rivers  empty  into  the  bead  of  the  harbor;  they  are 
streams  of  no  commercial  importance,  except  for  tidal  navigation  at  and 
near  their  mouths. 

The  harbor  channel  is  from  400  feet  to  a  mile  wide,  with  mad  and  sand 
flats  on  either  side.  When  the  Government  began  work  in  this  harbor, 
in  1867,  the  available  low-water  depth  from  the  city  wharves  to  Crane's 
Bar,  abont  one-third  way  down  the  harbor,  was  9  feet;  thence  to  Fort 
Hale,  which  is  about  half-way  down,  it  was  16  feet  or  over ;  a  short  dis- 
tance below  Fort  Hale  was  a  bar  of  very  soft  mad  extending  across  the 
harbor,  with  13  feet  available  depth  at  mean  low  water. 

The  entrance  to  the  harbor  was  partly  obstructed  by  several  sanken 
rocks. 

PROJECTS  FOR  IMPROVEMENT. 

Several  plans  for  removal  of  certain  of  the  rocks  at  the  harbor  en- 
trance have  been  proposed  and  undertaken,  but  not  completed.  Hie 
removal  of  the  harbor  ligh^hou8e  to  Southwest  Ledg^  ^Tiidi  \[!!dl<^  <^\si- 


618    EEPORT  OP  THE  CHIEF  OP  ENGINEERS,  IT.  S.  ARMT. 

]»Ietioii  of  the  proposed  system  of  breakwaters  will  )bviate  the  necessity 
for  farther  work  upon  these  rocks. 

The  work  of  deepening  the  channel  in  this  harbor  has,  for  the  most 
part,  been  done  in  accordance  with  plans  presented  in  annual  or  special 
reports  to  the  Chief  of  Engineers,  the  projects  being  adopted  under 
subsequent  appropriations,  and  not  based  upon  examinations  or  surveys 
ordered  by  Congress. 

In  a  letter  dated  January  20, 1871,  printed  as  House  Ex.  Doc.  No.  95, 
Forty-first  Congress,  third  session,  and  also  on  page  771  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  General  Warren,  U.  S.  Eng- 
ineers, states  that  '^  the  business  of  New  Haven  requires  that  there 
should  be  a  channel  dredged  200  feet  wide  and  to  a  depth  of  14  feet  at 
mean  low  water  up  to  .the  wharves,"  and  that  this  is  ''  in  many  respects 
more  important  to  New  Haven  than  the  removal  of  the  rocks  at  the  en- 
trance to  the  harbor."  It  was  estimated  to  cost  $64,815.  March  3, 
1871,  #40,000  was  appropriated  for  this  harbor,  and  it  was  expended  in 
the  same  year  in  making  a  channel  13  feet  deep,  200  feet  wide  up  to 
Long  Wharf,  350  feet  wide  at  the  bend  at  Long  Wharf,  and  100  feet 
wide  from  there  to  the  steam-boat  wharf. 

In  a  letter  of  Dec^nber  23, 1871,  printed  in  House  Ex.  Doc.  No.  137, 
Forty-second  Congress,  first  session.  General  Warren  submitted  an 
estimate  of  $26,250  for  dredging  16  feet  deep  and  200  feet  wide  across 
Fort  Hale  Bar,  adding  that  there  was  some  doubt  as  to  the  permanence 
of  such  a  channel.  June  10,  1872,  $15,000  was  appropriated  for  the 
removal  of  rocks  and  $20,000  for  harbor  improvement.  The  former 
amount  was  expended  upon  Luddington  Bock;  the  latter,  with  part  of 
an  appropriation  of  $25,000  made  March  3,  1873,  was  expended  in 
dredging  on  Fort  Hale  Bar,  and  at  the  close  of  the  season  of  1873  the 
channel  had  been  made  16  feet  deep  and  200  feet  wide,  as  proposed.  It 
soon  filled  to  nearly  its  former  condition.  The  13-foot  channel  above 
Long  Wharf  was  widened  to  110  feet  in  the  same  year. 

In  the  annual  report  for  1873  General  Warren  says  ^Mt  is  thought 
that  no  improvement  here,  beyond  what  can  be  accomplished  with  the 
funds  now  available,  is  called  for  on  the  part  of  the  United  States,  and 
no  further  appropriation  is  asked  for." 

No  appropriation  for  this  harbor  was  made  in  1874,  and  none  was 
recommended  in  the  Annual  Report  for  that  year. 

January  21, 1875,  the  House  of  Representatives,  by  resolution,  asked 
"for  a  report  from  surveys  already  made,  in  regard  to  the  expediency 
of  widening  and  deepening  the  main  channel  of  New  Haven  Harbor, 
Connecticut,  to  a  depth  not  exceeding  20  feet,  and  also  the  expediency 
and  estimate  of  cost  of  a  breakwater.''  In  a  report  dated  January  27, 
1875,  Colonel  Barlow,  U.  8.  Engineers,  then  in  charge,  submitted  the 
following  estimates,  in  reply  to  that  part  of  the  resolntion  relating  to 
the  channel  (see  Annual  Report  of  the  Chief  of  Engineers  for  1875, 
Part  1 1,  page  250) : 

For  channel  400  feet  wide  and  20  feet  deep $416,490 

For  channel  400  feet  wide  and  ISfeetdeep 276,990 

For  channel.300  feet  wide  and  20  feet  deep 329,925 

For  channel  300  feet  wide  and  18  feet  deep 208,890 

Also,  February  8, 1875,  in  reply  to  request  from  the  Chief  of  Engi- 
neers, he  estimated  $10,000  as  the  cost  of  widening  to  200  feet  the  13- 
foot  channel  above  Long  Wharf,  already  110  feet  wide.  In  submitting 
these  reports  the  Chief  of  Engineers  recommended  the  latter  work  "as 
being  of  immediate  importance,  and  whatever  action  may  b^  taken 
upon  the  project  of  making  a  20-foot  channel,  this  at  least  should  be 
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done.''  In  a  subsequent  report  on  the  same  matter,  February  9,  1875, 
Colonel  Barlow  )iresented  an  estimate  of  $35,000  for  widening  the  chan- 
nel above  Long  Wharf  to  400  feet;  this  was  transmitted  to  the  Houho 
of  Representatives  by  the  Secretary  of  War  February  13, 1875,  with 
favorable  indorsement  of  the  Chief  of  Engineers.  The  latter  plan  was 
carried  out  under  the  appropriation  of  $10,000  made  March  3, 1875, 
with  a  balance  of  about  $6,000  from  previous  appropriations,  and  the 
13-foot  channel  was  made  415  feet  wide  above  Long  Wharf,  the  price 
of  work  being  much  lower  than  had  been  estimated. 

Nothing  was  appropriated  for  this  harbor  in  1876  or  1877. 

In  the  Annual  Report  for  1877  Colonel  Barlow  refers  to  the  estimates 
submitted  in  his  letter  of  January  25, 1875,  and  recommends  that  the 
channel  below  Long  Wharf  be  made  400  feet  wide  and  16  feet  deep,  its 
then  dimensions  (200  feet  wide  and  13  feet  deep)  not  affording  '' suffi- 
cient space  for  convenient  navigation."  The  estimated  cost  was  $40,000. 

In  1878,  under  an  appropriation  of  $25,000  made  June  14, 1878,  the 
channel  was  dredged  to  the  length  and  depth  proposed,  with  width  of 
300  feet. 

In  a  letter  of  February  4,  1879,  transmitting  map  of  harbor  examina- 
tion made  in  December,  1878  (letter  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1879,  Part  I,  page  336),  Colonel  Barlow  rec- 
ommends deepening  the  channel  above  Long  Wharf  and  widening  the 
channel  below  to  secure  400  feet  width,  with  16  feet  depth  from  the 
steam-boat  wharf  down  to  Fort  Hale ;  also  dredging  a  channel  500  feet 
wide  and  16  feet  deep  through  Fort  Hale  Bar.  The  work  above  Fort 
Hale  was  estimated  to  cost  $65,000;  that  below,  $35,000.  The  pro- 
posed depth  and  slightly  greater  width  above  Fort  Hale  were  obtained 
by  October,  1881,  under  three  successive  appropriations  of  $15,000  each, 
made  in  1879, 1880,  and  1881.  Kothing  had  been  done  on  Fort  Hale 
Bar. 

In  the  Annual  Report  for  1879  a  dike  at  Sandy  Point  (opposite  Fort 
Hale)  was  suggested  as  a  means  of  increasing  the  depth  on  Fort  Hale 
Bar,  but  on  account  of  its  expensiveness  was  not  recommended  to  be 
undertaken  until  dredging  had  been  tried  again. 

In  the  Annual  Report  for  1880  (Part  I,  page  445)  Colonel  Barlow  re- 
news his  recommendation  for  dredging  a  channel  through  Fort  Hale 
Bar  500  feet  wide  and  16  feet  deep. 

In  the  annual  report  for  1881  (Part  I,  page  592),  after  current  observa- 
tions and  borings  bad  been  made,  a  dike  from  Sandy  Point  is  recom- 
mended, the  length  to  be  determined  experimentally  as  construction 
progresses,  but  to  be  at  least  4,400  feet,  which  length  was  estimated  to 
cost  $60,000. 

Under  appropriation  of  $30,000  made  August  2, 1882,  a  plan  for  this 
dike  was  submitted  and  referred  to  the  Board  of  Engineers,  by  whom 
it  was  slightly  modified  and  approved  October  2, 1882. 

The  project  as  approved  consisted  of  a  dike  connected  with  Sandy 
Point  by  ashore  arm  about  2,160 feet  long,  and  extending  southward  as  a 
channel-arm  about  3,  .00  feet,  the  channel-arm  and  part  of  the  shore-arm 
to  be  built  of  creosoted  pilingin  double  rows  filled  in  with  stone.  In  1883 
the  location  of  the  shore- arm  was  modified  upon  the  request  of  oyster- 
growers  in  the  vicinity,  and  in  1886  the  method  of  construction  was 
changed  to  use  riprap  instead  of  creosoted  piling,  the  latter  being 
found  more  expensive  both  to  construct  and  to  keep  in  repair. 

The  appropriations  of  1882, 1886,  and  nearly  all  of  1888,  were  ex- 
pended upon  the  dike,  building  the  shore-arm  and  more  than  half  of 
the  channel-arm.    The  appropriation  of  1884  was  ex^ndi^ClLm  dix^^gi:^^ 
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nuder  a  special  project  for  wideniDg  the  channel  above  Long  Wharf 
with  depths  of  8  and  12  feet,  and  for  removing  part  of  the  old  xners  and 
abutments  at  Tomlinson's  Bridge,  which  bridge  was  at  that  time  being 
rebuilt. 

The  present  project  for  making  a  16-foot  channel  across  Fort  Hale 
Bar  includes  the  completion  of  the  dike  and  dredging  a  channel  400  feet 
wide  and  16  feet  deep  through  the  bar.  Revised  estimates  for  comple- 
tion, made  in  1887  (see  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
Part  I,  pages  599  and  600)  placed  the  cost  of  completion  at  that  time  as 
$46,000  for  the  dike  and  $47,000  for  the  channel ;  total  $93,000.  This  is 
to  be  reduced  by  $15,000  since  appropriated,  making  the  present  esti- 
mate for  completion  $78,000. 

Up  to  July  1, 1889,  the  shore-arm  and  1,769  linear  feet  of  the  channel- 
arm  of  the  dike  had  been  built ;  no  dredging  had  been  done  on  the  Fort 
Hale  Bar  since  that  of  1873. 

OPERATIONS  DURING  THE  FISCAL  YEAR  Ein)INa  JUNE  30,  1890. 

The  contract  for  extending  the  Sandy  Point  Dike,  which  was  In  prog- 
ress at  the  beginning  of  the  fiscal  year,  ^as  completed  August  29,  1889 ; 
since  July  1,  1889,  5,379  tons  of  riprap  have  been  placed  in  the  dike, 
increasing  its  length  by  320  feet.  The  total  amount  of  stone  placed  in 
the  dike  under  this  contract  was  10,460  tons,  and  the  dike  was  extended 
730  feet. 

The  channel  above  Long  Wharf  is  frequently  crowded  with  barges 
awaiting  a  berth  for  unloading,  and  in  October  it  waa  represented  by 
the  harbor  commissioners  that  relief  was  much  needed  at  once.  Au- 
thority was  granted  by  the  Chief  of  Engineers  to  expend  the  available 
balance  (about  $2,000)  in  dredging  with  a  plant  hired  in  open  market 
Under  this  arrangement  work  was  begun  December  2,  and  completed 
December  21, 1889,  the  dredgingplant  having  worked  thirty-six  and 
one-sixtieth  hours  at  the  rate  of  $55.53  per  hour;  11,308  cubic  yards  of 
material  were  taken  out,  and  two  cuts  16  feet  deep,  40  feet  wide  each, 
and  respectively  950  and  525  feet  long  were  made  on  the  northwest  side 
of  the  channel,  extending  northeasterly  from  Oanal  Dock ;  the  longer 
cut  lapped  over  the  sloping  edge  of  the  old  channel  about  20  feet. 

PRESENT  CONDITION  OF  IMPROVEKENT. 

The  available  deptti  over  Fort  Hale  Bar  ia  about  13  feet  at  mean  low 
water.  Above  this  bar  there  is  a  16-foot  channel  up  to  Tomlinson's 
Bridge,  at  the  head  of  the  harbor,  with  from  400  to  600  feet  width. 

Of  the  Sandy  Point  Dike  the  shore-arm,  2,140  feet  long,  and  2,089  feet 
of  the  channel  arm  (including  an  ice  breaker  20  feet  long)  have  been 
built;  1,294  feet  of  the  inner  end  of  the  shore-arm  are  of  riprap;  the 
outer  part  of  the  shore-arm,  846  feet  long,  and  254  feet  at  the  north  end 
of  the  channel-arm,  are  built  of  two  rows  of  creosoted  piling  8  feet  apart 
from  out  to  out,  and  filled  in  with  stone ;  1,815  feet  of  the  channel-arm 
south  of  the  pile-work  are  built  of  riprap,  of  which  the  north  273  feet 
are  on  a  log  foundation ;  the  icebreaker  at  the  north  end  of  the  chan- 
nel-arm is  also  of  heavy  riprap  on  log  foundation. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  Ih3  applied  to  extending  the  dike  or  to 
dredging  in  the  channel  or  both.    The  estimated  cost  of  completing 
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these  works  is  $78,000,  to  which  shoald  be  added  an  estimate  of  $5,000, 
annaally  required  for  maintenaDce  of  channels  and  repair  of  dike. 

Appropriations  for  the  improvement  of  New  Haven  Harbor  have  been 
made  as  follows : 


Application. 


Kemovftl  of  Middle  Bock,  not  expended  until  1887 

Removal  of  rocks 

Dredging;  (13  feet)  above  Fort  Ebde 

Dredgins  (16  feet)  Fort  Halo  Bar,  and  removal  of  rocks 

Dred^ng  (16  feet)  Fort  Hale  Bar 

Dredging  (13  feet)  above  Long  Wharf 

Dredging  (10  feet)  Long  Wharf  to  Fort  Hale 

Dredging  (10  feet)  above  Long  Wharf 

do 

Dredging  (16  feet)  Long  Wharf  to  Fort  Hale 

Sandy  Point  Dike. 


Dredging  (18, 12,  and  8  feet)  above  Long  Wharf. 
Sandv  Point  Dike 


1>o 


Total 


Ang. 

July 

Mar. 

Jane 

Mar. 

Miir 

Jane 

Mar. 

Jane 

Mar. 

Aug. 

July 

Aug. 

Aug. 


30, 1M62 

11. 1870 
3. 1871 

10. 1872 
3, 1873 
8, 1875 

18. 1878 
3. 1879 

14,1880 
3,1881 
2.1882 
5,1884 
5.1886 

11,1888 


Amount. 


<6,000 
15,000 
40.  OUO 
36,000 
25,  OOU 
10,000 
25. 000 
15,000 
15,000 
15,000 
80.000 
10,000 
20,000 
15,000 


276,000 


New  Haven,  the  port  of  entry  for  the  collection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  31  miles  from  Long  Island  Sonnd. 

There  is  a  lisht-honse  on  the  southwest  ledge,  at  the  mouth  of  the  harbor.  Fort 
Hale,  2  miles  uelow  the  city,  commands  the  channel. 

Money  statement. 

July  1,  1889,  amonnt  available $1,159.88 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889 ! 989.  !24 

July  1,  1890,  balance  available 170.64 

Amonnt  appropriated  by  act  of  September  19,  1890 15,000.00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 15, 170. 64 

(Amount  (estimated)  required  for  completion  of  existing  project 63, 000. 00 
Amonntthatcan  be  profitably  expended  in  fiscal  year  ending  Jnne30,lH92    6^3, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah§tract  of  contract  for  extending  dike  in  New  Haven  Harbor  ^  Connecticut^  in  force  duriny 

the  fiscal  year  ending  June  30,  1890. 


Name  and  address  of 
oontraotor. 


John  Beattie.  Leete'ft 
Island.  Conn. 


Date  of  con- 
tract. 


Jan.  19, 1888 


Subject  of  contract. 


Delivery  of  raprap  gran- 
ite anil  bniltliug  dike. 


Price  per  ton 
of  riprap. 


$1.18 


Remarks. 


Gontmct   completed 
Aug.  29, 1889. 


COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR  1889. 

Foreign. 

Value  of  imports $275,379.94 

Value  of  exports $1,350,892.00 

Berenue  receipts $88,746.30 

Foreign  Tessefs—entered,  30;  cleared,  15^'total 45 

Domestic  vessels— en' eiea  812;  cleared,  732;  total 1,544 
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Coa8twi9e, 


Coal  rooeiTed 

Iron  receiTed 

LiimlK^r  received  75,000,000  feet 

Mi8ccl]aneoaa  inerchaDdiae  reoeived. 
MiBcellaneoua  merchandise  shipped . 


Totals 


750,000 
100.000 
120.  000 
864.000 
441.250 


2, 276, 250 


Value. 


93,375.000 

1.600.000 

2,250.000 

99, 370, 000 

88.250,060 


190,049^000 


Veaselt  arriving  and  departing, 

9 

Steamers 25,200 

Sailiog  vesaels 18*032 

Barges T 10.800 

Totals 54.032 

The  total  amoant  in  toDS  of  freif^^hts  for  the  year  1688  was  not  reported ;  it  is  esti- 
mated that  the  tons  carried  in  1889  were  about  250,000  more  than  in  1888. 

By  separation  of  one  of  the  older  towing  companies  into  two  distinct  companies  a 
new  towing  and  transportation  line  was  established  dnring  the  past  fiscal  year. 


D6. 

CONSTRUCTION  OF  BREAKWATER  AT  NEW  HAVEN,  CONNECTICUT. 

New  Haven  Harbor  is  the  only  natural  barborofaoyconsiderablearea 
and  depth  in  Long  Island  Sonnd  between  New  London  Harbor,  45  miles 
east,  and  Hnntington  Bay,  32  miles  sontbwest.  At  this  point  Long 
Island  Sound  is  at  its  widest,  and  the  broad,  open  mouth  of  the  harbor 
left  the  anchorage  ground  exposed  to  storms  from  a  southerly  quarter 
so  that  vessels  driven  in  by  stress  of  weather  were  frequently  obliged 
to  cross  Fort  Hale  Bar,  going  from  2  to  4  miles  up  the  harbor,  and  to 
anchor  in  the  dredged  channel  in  order  to  reach  secure  shelter. 


PROJECT. 

December  16, 1874,  the  harbor  commissioners  of  New  Haven  addressed 
a  memorial  to  the  members  of  Congress  from  Connecticut  asking  that 
measures  be  taken  "  to  procure  appropriations  by  Congress  for  deepen- 
ing^ the  main  sbipchannel  of  the  harbor  to  20  feet,  and  for  constructing 
a  breakwater  from  the  light-house  (then  on  Five-Mile  Point)  to  South- 
west Ledge."  The  memorial,  printed  in  House  Ex.  Doc.  No.  162,  Forty- 
third  Congress,  second  session,  stated  that  the  breakwater  contemplated 
would  add  greatly  to  the  value  of  the  harbor  as  a  harbor  of  reiuge. 

January  21, 1875,  a  resolution  was  passed  by  the  House  of  Bepre- 
sentatives  asking  '*for  a  report,  from  surveys  already  made,  in  regard 
to  the  expediency  of  widening  and  deepening  the  main  channel  of  New 
Haven  Harbor,  Connecticut,  to  a  depth  not  exceeding  'JO  feet,  and  also 
the  expediency  and  estimate  of  expense  of  a  breakwater  between  the 
eastern  shore  of  the  entrance  of  said  harbor  and  Southwest  Ledge^  so 
called,  or  such  part  of  said  distance  as  may  be  found  most  expedient  or 
necessary  for  the  protection  of  said  harbor."  In  reply  to  this  resolution 
a  report  was  made  by  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
January  27;  1875^  printed  in  House  Ex.  Doc.  above  mentioned,  and  also 
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in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1875,  Part  II,  page 
251,  suggesting  three  locations  for  a  breakwater,  viz : 

1.  That  indicated  in  the  resolntion  and  terminating  at  Southwest 
licdge. 

2.  A  line  running  nearly  east  and  west,  its  middle  point  resting  upon 
Adam's  Fall  Eock,  about  one-half  a  mile  north  of  Southwest  Ledge. 

3.  A  line  400  yards  further  north,  running  nearly  west  from  Five- 
Mile  Point 

Estimates  of  cost  ranging  from  $248,000  to  $465,330  were  submitted 
and  with  the  report  were  also  presented  letters  and  commercial  statistics 
bearing  upon  the  subject. 

The  question  of  a  westerly  breakwater  does  not  appear  to  have  been 
considered  at  that  time. 

This  report  is  referred  to  by  Colonel  Barlow  in  the  succeediug annual 
reports  for  1876, 1877,  and  1878,  and  in  the  latter  year  additional  sta- 
tistics were  submitted,  but  no  action  was  taken  until  1879,  when  an 
appropriation  of  $30,000  was  made  ^^  for  the  construction  of  a  break- 
water at  New  Haven,  Conn.'' 

In  August  of  the  same  year  an  examination  of  part  of  the  mouth  of 
the  harbor  was  made,  and  a  map  transmitted  to  the  Chief  of  Eogiueers 
with  several  projects  for  breakwaters,  which  were  referred  to  the  Board 
of  Engineers  for  report. 

The  report  of  the  Board,  dated  November  24, 1879,  and  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1880,  Part  I,  pages  449  to 
452,  recommended  a  breakwater  from  Southwest  Ledge  to  Quizes  Ledge, 
as  contemplated  in  the  resolution  of  the  House  of  Bepresentatives  of 
January  21, 1875;  but  as  the  anchorage-ground  would  still  be  exposed 
to  southwesterly  gales,  the  Board  stated  that  as  its  opinion  a  break- 
water extending  northwest  from  Luddington  Bock  would  be  necessary. 
Their  plan  provided  for  two  riprap  breakwaters,  12  feet  wide  on  top, 
rising  6  feet  above  high  water,  with  exterior  slopes  of  one  on  three  and 
Interior  slopes  of  two  on  three,  with  estimates  as  follows : 

Eatinuitesfor  breakwater  from  Light-HouBe  Ledge  to  Quixes  Ledge, 

Length  of  construction,  yards 1,100 

Average  height  of  work,  feet 32 

Average  croes-section,  yards 299 

Cost  per  cubic  yard $2 

328,900  cubic  yards,  at  $2 $657,800 

Estimates  far  Breakwater  in  the  vicinity  of  LtiddingUm  Bock. 

Length,  yards 1,400 

Average  height,  feet "  28 

Cross-section,  square  yards 233j^ 

326,667  cubic  yards,  at  $2 $653,334 

This  plan  locates  the  easterly  breakwater  so  as  to  lie  between  Light- 
nouse  Ledge  (or  Southwest  Ledge)  and  Quixes  Ledge,  and  the  westerly 
one  to  extend  in  a  northwest  and  southeast  direction,  overlying  Lud- 
dington Bock.  The  report  of  the  Board  was  transmitted  to  the  Secre- 
tary of  War  by  the  Chief  of  Engineers,  with  the  suggestion  that  the 
appropriation  ($30,000)  be  applied  toward  the  construction  of  the  east- 
erly breakwater,  and  was  approved  by  him  January  31,  1880.  Before 
work  had  been  begun,  the  details  of  cross-section  were  modified  with  the 
approval  of  the  Chief  of  Engineers,  so  that  the  exterior  slope  should  be 
1  on  2  and  the  interior  1  on  1. 

The  first  load  of  stone  was  delivered  April  22, 1880,  beginning  the 
{dast  breakwater  at  the  end  resting  upon  Southwest  li^dg^^^  vrndi^^T^v^cf^i^ 
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quent  appropriations  it  was  extended  northeasterly,  and  up  to  July  1, 
1889,  3,170  linear  feet  of  the  east  breakwater  had  been  built,  using 
267,265  tons  of  riprap. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  oO,  1890. 

The  contract  with  John  Beattie,  dated  January  7,  1889,  which  was  in 
progress  at  the  beginning  of  the  fiscal  year  was  completed  October  30, 
1889;  under  this  contract  during  the  year  14,397  tons  of  riprap  granite 
were  placed  in  the  breakwater,  extending  it  280  linear  feet;  the  total 
amount  of  stone  delivered  under  this  contract  was  30,464  tons,  and  the 
total  length  of  breakwater  built,  580  feet. 

Under  authority  of  the  Chief  of  Engineers  dated  April  19, 1889,  stone 
was  purchased  in  open  market  after  the  contract  was  completed,  the 
price  being  the  same  as  under  the  contract.  From  November  2, 1889, 
to  February  22, 1890, 12,115  tons  of  granite  were  so  purchased  and  were 
used  in  enlarging  the  cross-section  of  the  breakwater  to  its  full  pro- 
jected dimensions. 

The  total  amount  of  stone  delivered  in  the  breakwater  during  the 
fiscal  y«ar  was  26,512  tons,  used  in  adding  280  linear  feet  to  the  work 
and  in  enlarging  its  cross-section. 

PRESENT  CONDITION   OF  WORK. 

The  east  breakwater  was  completed  February  22, 1890 ;  it  is  3,450 
feet  long,  extending  from  the  foundation  of  the  light-house  on  South- 
west Ledge  northeasterly  to  and  across  Quixes  Ledge,  terminating  in  a 
depth  of  16  feet  of  water  at  the  edge  of  the  east  entrance  channel.  It 
contains  293,777  tons  of  riprap,  and  the  average  cost  (supervision^  etc., 
included)  has  been  $102.50  per  linear  foot. 

The  whole  work  is  in  good  condition. 

PROPOSED  OPERATIONS. 

The  river  and  harbor  act  of  August  11,  1888,  provided : 

And  the  Chief  of  Engineers  may,  if  deemed  necessary,  relocate  the  western  break- 
water:  and  the  Secretary  of  War  is  authoiizod,  in  his  discretion,  to  expend  any  por- 
tion oi  said  snm  in  commencing  its  construction. 

An  examination  in  reference  to  this  matter  was  made  in  the  fiUl  of 
1888,  and  the  results  reported  to  the  Chief  of  Engineers  in  a  letter  dated 
January  26,  1889,  and  printed  in  the  Annual  lieport  of  the  Chief  oi 
Engineers  for  1889,  part  1,  page  679  et  8eq.  The  estimated  cost  of  a 
harbor  such  as  would  meet  the  wishes  of  the  New  Haven*  harbor  com- 
missioners is  $5,000,000.  So  large  an  expenditure  does  not  seem  to  be 
warranted  by  the  present  demands  of  commerce.  At  the  same  time  the 
harbor  as  designed  in  1879  is  not  of  suiUcient  ca[)acit3',  and  is  now  ex- 
posed to  southerly  and  southwesterly  storms.  Vessels  will  not  lie  at 
anchor  immediately  behind  the  easterly  breakwater,  owing  to  the  ex- 
istence of  submerged  rocks  having  over  them  a  minimum  depth  of  5 
feet,  so  that  the  anchoragtvground  which  it  really  protects  is  that  above 
Five  Mile  Point,  which  is  limited  in  area,  and  the  use  of  which,  b^'  ves- 
sels seeking  shelter,  interferes  with  the  channel  to  the  wharves  at  New 
Haven.  What  is  needed  is  a  harbor  easily  accessible,  whose  occupa- 
tion will  not  interfere  with  the  local  harbor.  They  should  be  two  dis- 
tinct harbors. 
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The  entrance  to  the  harbor,  according  to  the  plan  of  1879,  between 
Laddington  Rock  and  Soathwest  Ledge  is  3,500  feet  wide.  The  width 
is  unnecessarily  great,  and  might  be  reduced  without  interfering  with 
the  free  passage  of  vessels,  and  better  protection  be  afforded  the  harbor 

From  personal  examination  I  am  of  the  opinion  that  thq  present 
and  prospective  demands  of  commerce  for  a  long  time  to  come  would  be 
met  by  changing  the  location  of  the  westerly  breakwater  to  the  south- 
westward  about  6,000  feet,  and  constructing  a  breakwater  crossing 
Laddington  Bock  on  a  course  S.  54^  W.,  commencing  at  a  point  1,000 
feet  N.  540  1^.  trom  Luddington  Bock,  and  extending  8.  54o  W.  5,000 
feet,  leaving  an  opening  of  2,000  feet  or  less  between  its  western  end 
and  the  southern  end  of  the  westerly  breakwater  in  its  proposed  change 
of  location.  The  location  of  these  works  is  shown  on  a  sketch  printed 
with  the  Annual  Beport  of  the  Chief  of  Engineers  for  1889  (part  1,  page 
678).  The  cost  in  addition  to  the  present  estimate  of  $1,311,134  will 
be  about  $750,000.  The  space  behind  the  breakwater  proposed  through 
Luddington  Bock  is  free  from  obstructions,  and  has  a  depth  of  from  15 
to  20  feet,  with  good  holding  ground ;  it  can  be  reached,  at  the  eastern 
end  with  a  depth  of  17  feet,  and  at  the  western  end  with  a  depth  of  28 
feet. 

This  work  should  commence  at  Luddington  Bock  and  extend  in  both 
directions,  as  funds  are  provided.  The  rock  which  now  forms  an  ob- 
struction will  be  covered  by  the  breakwater,  and  a  permanent  beacon 
at  the  eastern  end  will,  with  the  light-house  on  Southwest  Ledge, clearly 
mark  the  entrance.  The  entrance  then  will  be  2,500  feet  wide,  with  a 
minimum  dex>th  of  17  feet,  and  a  maximum  of  25  feet. 

For  the  better  protection  of  the  harbor  the  space  between  the  east- 
erly breakwater  and  the  shore,  a  distance  of  2,000  feet,  should  be  partly 
closed  by  a  breakwater  extending. from  the  shore  towards  the  eastern 
end  of  the  easterly  breakwater,  leaving  an  opening  in  the  present  east- 
ern channel,  13  feet  deep,  of  800  feet.  The  cost  of  this  is  estimated  at 
$90,000 ;  it  is  not  so  important  as  the  works  proposed  on  the  western 
side  of  the  harbor,  and  may  be  deferred  until  they  are  completed. 

With  future  appropriations  it  is  proposed  to  construct  the  westerly 
breakwater  in  accordance  either  with  the  original  plan  or  with  such 
relocation  as  may  be  made  by  the  Chief  of  Engineers  under  the  special 
authority  conveyed  by  Congress. 

Appropriations  for  the  New  Haven  Breakwater  have  been  made  as 
follows : 


AppliOAtlOB. 


EMterly  breakwater. 
Do 


Do. 
Do. 

Jkt. 
Do 


Completisf  easterly  brealnrater 


Total 


Mar.  3,1879 
June  14, 1880 
Mar.  3,1881 
Ans.  2,1882 
Jidy  5.1884 
Aug.  5, 1886 
Aug.  11, 1888 


Amount. 


$30,000 
30,000 
60,000 
60,000 
40,000 
75,000 
75,000 


370, 0«0 


New  Haven,  the  port  of  entry  for  the  coUection  district  of  New  Haven,  is  situated 
at  the  head  of  New  Haven  Harbor,  about  4  miles  north  of  the  breakwater. 

There  is  a  light-house  on  Soathwest  Ledge,  the  west  terminus  of  the  east  break- 
Trater. 

J^ort  Hale,  2  miles  nortl)  Pf  the  breakwater,  commands  the  harbor  channel. 

jB,va  90- ^0 
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Money  statement 

July  1,  1889,  amoont  available 1..  $23,435.31 

Jalv  t,  1890,  amount  expended  duriog  fiscal  year,  exclasiye  of 

liabilittea  oatatanding  July  1,  1889 $7,764.83 

July  1, 18fl«),  outstanding  liabilities 175.00 

7,939.83 

July  1,  1890,  balance  available 15,495.4d 

Amount  appropriated  by  act  of  September  19,  1890 120,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 135, 495. 48 

{Amount  (estimated)  required  for  completion  of  existing  project 821, 134.00 
Amountthatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  500, 000. 00 
Submitted  in  compliance  witb  requirements  of  sections  2  of  river  and 
barbor  acts  of  1866  and  1867. 


Abstract  of  coniraotfor  breahoater  at  New  Haveiiy  Conn.,  in  force  during  tksfieeeU  year 

ending  June  30,  1890. 


Name  and  Address  of  oon- 
tractor. 

Date  of  con- 
tract. 

Sat(Jeot  of  contract. 

Prioe  per 
ton. 

Seoiarka. 

John  Beauie,  Leete's  Island, 

CODO. 

Jan.  7,1888 

• 

Delivery  of  riprap  f^^an- 
ite  and  oonstraotlon  of 
breakwater. 

$1.22 

Contract    com- 
pleted  Oct.    30, 
1889. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  YEAR,   1889. 

t 

VeaeeU  pasting  New  Haven  Breakwater, 


Kind. 


Men-of-war 

Steani-ahi|m 

Steamers  of  all  kinds. . . 
Ships,  barks,  and  brigs 


Number. 


85 

2,480 

40,475 

1,080 


Kind. 


Schooners  and  sloops 
Barges  in  tow 

Total 


Number. 


54, 2M 
32.400 


130,740 


This  is  64,490  Diore  vessels  than  reported  for  the  previous  year.    In  neither  case  ard 
the  records  complete,  as  maoy  vessels  pass  unobserved  in  night  or  in  thick  weathor. 
The  tonnage  and  value  of  this  commerce  can  not  be  ascertained. 


D7. 

IMPROVEMENT^  OF  MILPOED  HARBOR,  CONNECTICUT. 

This  harbor  is  on  the  Dorth  shore  of  LoDg  Island  Sound,  aboat  9  miles 
southwest  of  New  Haven,  Conn.  It  consists  of  a  broad,  open  bay,  from 
the  head  of  which  the  Wepauwog  Kiver,  a  small  tidal  stream,  extends 
three-quarters  of  a  niile  north  to  the  Milford  wharves,  and  the  Indian 
Eiver,  another  small  inlet,  extends  northeasterly.  The  mouth  of  the 
hitter  stream  is  partly  closed  by  a  dam  formerly'used  to  create  iiower 
for  a  tide  mill. 

The  original  depth  on  the  bar  just  outside  the  mouth  of  the  rivers 
was  less  than  2  feet  at  mean  low  water,  and  in  some  places  between 
there  and  the  upper  wharves  low  tide  left  the  channel  nearly  bare, 

The  mean  rise  of  tide  is  6.2  feet. 
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PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  breakwater  at  Milford,  Conn.,  was  ordered  by  Congress 
ill  the  river  and  harbor  act  of  1872.  There  being:  no  breakwater,  a  sur- 
vey of  the  harbor  was  made  for  a  breakwater,  and  in  his  report,  dated 
December  24, 1874  (printed  as  part  of  Ex.  Doc.  No.  107,  Forty-second 
Congress,  third  session,  aud  also  on  page  1041  of  the  Annual  Report  of 
theChief  of  Engineers  for  1873),  General  Warren,  U.  S.  Engineers,  sub- 
mitted the  following  plan  of  Improvement : 

1.  A  riprap  breakwater  from  Welch's  Poiot,  on  the  east  side  of  the  moath  of 

the  harbor |67,000 

2.  Protecting  the  bluffs  on  the  east  shore  from  erosion  by  means  of  small  stone 

jetties '. 5,500 

3.  Dredging  4  feet  deep  and  100  feet  wide  across  the  bar  at  the  mouth  of  the 

river 6,250 

4.  A  jetty  on  the  east  side  of  the  chamiel,  to  prevent  the  dredged  area  ft'om 

filling,  and  to  confine  the  action  of  the  tide 5,000 

Superintendence 1,250 

Total.. 85,000 

In  1874,  $5,000  was  appropriated  for  this  harbor,  and  work  under  the 
above  project  was  begun,  building  the  small  jetties,  to  protect  the  east 
shore.  Twelve  such  jetties  were  built  100  to  130  feet  long,  and  rising 
to  0  feet  above  mean  low-water  line.  The  appropriation  of  1875  ($13,000) 
was  applied  to  the  repair  of  these  jetties,  to  construction  of  a  jetty  from 
the  east  shore,  at  the  mouth  of  Indian  Eiver  (Long  Jetty),  and  to  dredg- 
ing across  the  bar. 

In  the  Annual  Iteport  for  1876  (see  Annual  Keport  of  the  Chief  of  En- 
gineers for  1876,  part  1,  page  225),  Colonel  Barlow,  TJ.  S.  Engineers, 
^  lecommended  that  the  dredged  channel  be  carried  up  to  the  town 
^  wharf,  about  a  half  mile  farther,  at  an  additional  estimated  cost  of 
$0,000. 

This  recommendation  was  renewed  in  1877,  and  was  included  in  the 
project  for  expenditure  of  the  appropriation  of  $10,000  made  in  1878. 
In  that  and  the  following  year  the  4-foot  channel  across  the  bar  was 
completed  to  100  feet  width  as  originally  projected,  and  was  extended 
to  Towri  Wharf  with  width  from  BO  to  75  feet,  and  Long  Jetty  was  re- 
paired ;  also  under  the  same  appropriation,  in  1879  and  1880,  an  ad- 
ditional jetty,  authorized  by  Department  letter  of  October  16,1889,  was 
built  on  the  west  side  of  the  channel  extending  southward  from  Burns's 
Point.  This  appropriation  completed  the  original  project  except  the 
breakwater }  sufficient  money  for  beginning  that  had  not  been  appro- 
priated. 

June  14, 1880,  $5,000  was  appropriated,  and  in  accordance  with  a 
project  for  its  expenditure  submitted  and  approved,  the  4-foot  harbor 
channel  was  extended  from  Town  Wharf  to  the  Straw  Works  Wharf,  at 
the  upper  end  of  the  harbor,  with  a  width  of  40  feet.  This  was  com- 
pleted before  the  appropriation  was  exhausted,  and  ^^at  the  earnest 
solicitation  of  those  most  interested  in  the  works  of  improvement  there, 
an  experimental  channel,  25  feet  wide  and  8  feet  deep,  was  cut  through 
the  bar  at  the  entrance  lying  within  and  on  the  west  side  of  the  channel 
already  made.  This  is  now  of  great  use  to  the  steam-vessels  employed 
in  the  fish-oil  works  at  that  place,  aud  it  is  claimed  that  the  increase 
of  shipping  in  the  harbor,  particularly  in  the  oyster  business,  for  which 
those  waters  seem  very  well  adapted,  will  soon  require  an  8  foot  chan- 
nel of  fully  100  feet  width.  Such  a  channel  would  involve  the  removal 
of  about  45,000  cubic  yards  more  of  material,  \)rmeiv^vi\\^  ^^\i^^\^.^ 
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gravel,  whieh,  at  raling  prices,  woald  cost,  includiDg  saperintendence 
and  incidental  expenses,  aboat  $11,000."  (Extract  from  Colonel  Bar- 
low's annual  report  of  1881.  See  Annual  Report  of  the  Chief  of  Engi- 
neers for  18e$l,  part  1,  pages  598  ^.nd  599.) 

Under  the  appropriation  of  $5,000,  made  August  2,  1882,  the  project 
above  suggested  was  adopted  and  the  8-foot  channel  was  widened  to 
65  feet  from  the  bay  up  to  Merwin's  Wharf,  with  100  feet  width  around 
the  bend  at  Burns's  Point.  In  1889  this  channel  was  made  fully  100 
feet  wide,  and  some  needed  repairs  to  Long  detty  were  begun. 

By  act  of  Congress  approved  March  3, 1881,  a  survey  for  a  break- 
water and  harbor  of  refuge  at  Milford  Barbor  was  authorized.  The 
survey  was  made,  and  a  report,  with  estimates,  was  submitted  January 
20,  188^.  This  report  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1882,  part  1,  page  332. 

OPERATIONS  DURING  THE  FISOAL  YEAR  ENDING  JUNE  30,  1890. 

In  August,  1889, 10  tons  of  stone  were  removed  from  near  the  chan- 
nel and  placed  upon  Long  Jett}';  the  funds  available  wore  not  sufficient 
to  continue  the  repair  of  jetties. 

Under  dateof  December  14, 1889,  Hon.  O.  H.  Piatt,  IJnited  States  Sen- 
ate, wrote  the  Chief  of  Engineers  requesting  an  examination  of  Milford 
Harbor  and  a  report  upon  dredging  the  channel  to  the  upper  wharves. 
This  report  was  made  December  31,  1889.  In  compliance  with  a  reso- 
lution of  the  House  of  Representatives  of  January  18, 1889,  a  copy  of 
the  report  was  transmitted  to  the  House,  and  it  was  printed  as  Hoose 
Ex.  Doc.  Ko.  139,  Fifty-first  Congress,  first. session.  A  copy  of  the  re- 
port and  accompanying  papers  is  also  attached  to  this  report. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  channel,  dredged  4  feet  deep,  with  width  of  60  feet  for  about  two- 
thinls  the  distance  from  the  mouth  of  tbe  river  to  the  Straw  Works 
Wharf,  and  width  of  40  feet  for  the  rest  of  the  distance,  has  shoaled 
somewhat. 

The  channel  across  the  bar  is  now  8  feet  deep  and  over  100  (eet  wide. 

Long  Jetty,  on  the  east  bank  at  the  mouth  of  the  Indian  Kiver,  needs 
further  repairs ;  the  other  jetties  need  slight  repairs. 

PROPOSED  OPERATIONS. 

Future  appropriations  should  be  applied  to  repairing  the  jetties  and 
maintaining  the  channels  already  dredged.  A  recent  estimate  places 
the  cost  of  properly  repairing  the  jetties  at  about  $2,500.  Nothing  will 
be  needed  for  maintaining  the  channel  during  the  ensuing  year. 

Appropriations  for  Milford  Barbor  have  been  made  as  follows,  viz: 


ApplioAtion. 


Survey 

JettieaoD  east  shore , , 

Long  Jetty  ftnd  dred^ng  at  moath  of  river 

DredgiDf;  to  Town  Wharf 

Dreclpng  above  Town  Wharf  and  (8  feet)  below  Merwin's  Wharf  on  bar 

Survey  ror  breakwater 

I)r(Hl)EiDg  8  feet  on  bar 

Dredging  8  feet  on  bar  and  repairing  Long  Jetty 


Total 


Jane 
June 
Mar. 
June 
Juno 
Mar. 
Aug. 
Aug. 


10.1872 

23. 1874 

3, 1875 

18,  mS 

14.1880 

3,1881 

2,1K82 

U,  1888 


Amoont 


|l,5O0 

5.00t 

13,009 

10.000 

5,000 

100 

5,000 

5,000 

44.600 
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Milford  Harbor  is  in  the  coUeotion  district  of  New  Haven;  it  in  about  9  miles  west 
from  Fort  Hale,  New  Haven  Harbor.  Tht  nearest  light-house  is  on  8tratM>r4  Point, 
4  miles  to  the  westward. 

Money  statement 

Jnly  1,  1889,  amount  available $1,404.35 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 1,. 132. 40 

July  1,  1890,  baUnce  availal)le ,         71.95 

Amount  appropriated  by  act  of  September  19,  1890 '    2, 50O.  00 

Amount  available  for  fiscal  year  ending  June  30,  1891 2,571.95 


'Amount  (estimated)  required  for  repairs '  2,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jmne  30, 1892      2, 500. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


GOMMEKCIAL  STATISTICS  VOR  THB  CALENDAR  TKAR  1889. 

VesseU  arriving  and  departing. 


Tonnage. 


Steamers 2,1«D        120,000 

Sailing  veaaele x40O         23,000 

Bargee 12  ^,000 

Total 2,632        165,600 

The  chief  articles  of  commerce  are  coal,  lumber,  oysters,  and  general  merchandise, 
amounting  in  the  aggregate  to  about  11,000  tons,  carried  by  water. 

The  amount  of  freight  reported  for  this  harbor  in  1889  is  about  the  same  as  that  for 
the  previous  year. 

No  new  lines  of  transportation  have  been  established  at  Milford  Harbor  since  the 
last  Annual  Report. 


SPECIAL  BEPOBT  ON  EXAMINATION    OP    MILPOBD    HARBOR,  CONNEC- 
TICUT. 

UBTTKR  OV  HON.  O.  H.  PLATT,  UNITED  STATES  SENATE. 

Committee  on  Terbitobies, 
United  /States  Senate,  Deeemher  14, 1889. 

My  Deab  Sib:  Will  yon  kindly  order  an*  examination  of  Milford  Har- 
bar,  Connecticut,  to  be  made  by  Colonel  Houston ;  and  a  report  to  you 
as  to  the  necessity  and  advisability  of  dredging  out  the  channel  to  the 
upper  wharves,  and  the  amount  that  would  b(  required  for  that  work, 
and  let  me  know  the  result. 
Very  truly  yours, 

().  H.  Platt,  U.  S.  8. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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REPORT  OF  COLONEL  D.  C.  HOUSTON,  CORPS  OP  ENGINEERS. 

[Second  ind«rMiii«nt.1 

Engineer  Office,  U.  S.  Armt, 
Army  Building^  New  YorJc^  December  31, 1889. 

Respectfully  returned  to  the  Chief  of  Engineers. 

The  river  and  harbor  act  of  August  11, 1888,  appropriated  $5,000  for 
Milford  Harbor,  *'  to  complete  the  improvement."  This  referred  to  the 
partial  project  submitted  in  1881  for  dredging  an  8-foot  chanu<*,l  through 
the  bar  and  up  to  Merwin's  Wharf,  at  an  estimated  cost  of  $11,000.  This 
project  has  been  completed  and  some  repairs  have  been  made  to  Long 
tietfy.  In  my  Annual  Report  for  1889 1  submitted  an  estimate  of  $2,500 
for  completing  those  repairs. 

The  original  project  for  the  improvement  of  this  harbor  was : 

1.  For  breakwater  at  Welch's  Point)  to  consist  of  riprap  granite,  in  pieoeeof 
a  ton  and  npward  in  weight,  to  have  a  triangular  cross-section  sloping  45^ 
en  eh  side  and  rise  9  feet  above  mean  low  water,  and  to  extend  fix>m  the 
shore  ont  to  the  cnrve  of  15  feet  depth,  being  690  feet  long,  and  requiring 
24,290  tons,  at  |2.50 $60,725 

Snperintendence 6,275 

Total 67,000 


2.  For  protecting  2,100  feet  of  the  east  shore  of  the  harbor  from  erosion  by 
small  jetties  made  with  rocks  lying  on  the  shore,  abont  100  feet  apart,  ex- 
tending from  highest  water  ont  as  far  as  low  water  and  raised  to  the  height 
ofhigh  water,  twenty  jetties,  at  |250  each 5,000 

Add  for  snperintendence 500 

5,500 


3.  To  dredge  a  channel  across  the  bar  at  the  month  of  the  Wepauwog  River  to 
a  deptb  of  4  feet  and  a  width  of  100  feet,  25,000  cnbic  yanls,  at  25  cents. . .      6,250 

To  prevent  filling  np  again  requires  a  jetty  on  the  east  side,  which  will  also 
help  to  confine  the  action  of  the  tide  to  the  channel-way.  This  to  be  built 
of  piles  and  riprap  stone  for  a  length  of  550  feet,  at  an  estimated  cost  of. ..      5,000 

Add  for  superintendence,  etc 1,250 

Total 12,500 


Making  a  total  for  all  purposes  at  Milford  Harbor  of 85,000 

It  also  contemplated  the  improvement  of  the  harbor  up  to  the  head 
ofnavigation  in  Milford.  The  following  appropriations  have  been  made 
and  expended  in  improving  this  harbor: 


June  23, 1874 |5,500 

March  3, 1875 13,000 

June  18, 1878 10,000 

June  14,  1880 5,000 


August  2,  1882  $5,000 

August  11, 1888 5,000 

Total  43,000 


The  east  bluff  has  been  protected  from  erosion  by  means  of  small 
jetties;  the  jetty  on  the  east  side  of  the  channel,  "Long  Jetty,"  has 
been  built ;  and  the  channel  has  been  dredged  8  feet  deep  and  100  feet 
wide  up  to  Merwin's  Wharf,  thence  4  feet  deep  and  60  feet  wide  to 
Town  Wharf,  and  thence  4  feet  deep  and  40  feet  wide  to  the  Straw 
Works  Wharf,  at  the  head  of  navigation. 

A  revised  estimate  of  $87,000  was  made  for  the  breakwater  in  1882 
(Annual  Keport  of  the  Chief  of  Engineers  for  1882,  Part  T,  page  632). 
Owing  to  small  appropriations  no  work  has  been  done  on  the  proposed 
breakwater.  By  reference  to  these  projects  it  will  be  seen  that  the 
object  at  the  breakwater  was  to  provide  a  harbor  of  refuge  exterior  to 
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the  harbor  prop^^r  at  Milford.  As  the  breakwaters  constructed  and 
proposed  at  the  entrance  to  New  Haven  Harbor  (only  7  miles  east  of 
Welch's  Point),  since  the  project  for  Milford  Harbor  was  made,  will  pro- 
vide a  capacions  harbor  of  refuge,  there  is  no  longer  any  necessity  for 
a  breakwater  at  Welch's  Point. 

The  4-foot  channel  dredged  in  1878-'80  was  not  deep  enough  to  be  of 
much  benefit  to  navigation.  It  is  claimed  that  if  the  channel  were 
deepened  to  8  feet  at  mean  low  water  the  additional  depth  would  be 
utilized,  and  a  regular  steamer  would  be  run  between  Milford  and  New 
York  City.  The  cost  of  making  the  channel  8  feet  deep  at  mean  low 
water  and  100  feet  wide  is  estimated  at  $30,000. 

I  inclose  a  letter  from  Mr.  W.  B.  Brotherton,  chairman  of  a  committee 
of  citizens  in  reference  to  the  needs  of  this  harbor. 

D.  C.  Houston, 
Colonel  of  Engineers. 


UETTBB  or  SCR.  W.  B.  BROTHERTON. 

•  United  States  Post-Office, 

Milford,  Conn,,  December  24,  1889. 

Dear  Sir  :  Youtb  of  the  20th  received  in  regard  to  comiuercial  statistics  of  Milford 
Harbor  above  Merwin's  Wharf.  v 

In  reply,  would  say  that  it  is  impossible  for  mo  to  give  much  of  a  report,  for  the 
reason  that  I  have  not  kept  a  record  of  arrivals  and  departures  of  vessels  above  iho 
point  mentioned.  1  know  that  there  have  been  a  number  of  vessels  to  the  upper  or 
town  wharves  dnringthe  year  when  they  have  happened  to  strike  the  tide  right  and 
hfeve  water  enongh,  ont  ordinarily  they  all  have  to  stop  at  Merwin's  Wharf.  Yoii 
must  have  some  report  of  the  nnmber.  You  understand,  of  course,  that  being  obliged 
to  stop  BO  far  down  near  the  month  of  the  harbor  necessitates  a  long  pull  on  the  part 
of  our  merchants  and  manufacturers  of  all  merchandise  coming  by  water. 

Another  matter  that  our  people  have  in  view,  provided  we  got  onr  channel  shape, 
and  that  is  putting  on  a  small  steamer  to  run  between  here  and  New  York,  to  carry 
freight  principally.  This  project  has  been  considered  for  some  time,  but  has  never 
been  pushed  by  our  business  men  for  the  reason  that  we  had  such  st  poor  channel,  and 
in  the  event  or  putting  on  a  boat  she  would  be  getting  aground  every  time  she  came 
in,  and  that,  of  course,  would  necessitate  lightering  and  expense,  to  say  nothing  of 
the  delay  and  vexation. 

What  IB  desired  is  a  channel  abontlOO  feet  wide  and  8  feet  deep  at  low  water,  then  we 
could  get  along  very  nicely.  What  the  expense  would  be  I  do  not  know ;  but  one  thing 
I  do  know,  it  would  be  a  great  accommodation  to  the  four  thousand  inhabitants  of 
Milford,  besidoB  a  part  of  the  town  of  Orange,  that  depends  upon  Milford  for  some  of 
its  supplies. 

Please  excuse  the  lengthy  letter,  but  I  have  been  compelled  to  be  rather  long-winded 
in  order  to  have  you  understand  in  any  way  our  situation.    In  a  nut-shell,  we  have 
demands,  but  we  lack  facilities. 
Yours,  very  respectfully, 

W.  B.  Brotherton. 

Col.  D.  C.  Houston, 
Corps  of  Engineere, 


D  8. 
IMPROVEMENT  OF  HOUSATONIC  RIVER,  CONNECTICUT. 

The  Hoasatonic  is  a  long  shallow  river,  ranniDg  southward  through 
MassachusettH  and  Connecticut  and  emptying  into  Long  Island  Sound 
just  east  Of  Stratford  Point,  about  15  miles  southwest  from  New  Haven. 
At  Dierby,  13  miles  above  its  mouth,  it  receives  the  discharge  of  the 
Naugatnck,  a  small  rapid  river.  This  point,  which  has  been  re^ardei^V 
as  the  head  of  navigation,  is  nearly  the  heaud  ot  t\(Vei-^^\/bT.     k\^QKx\.*d. 
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mile  above  there  is  a  dam  across  the  Honsatonic  Eiver  furnishing  large 
water-power.  For  at  least  5  miles  below  Derby  the  water  is  always 
fresh. 

The  original  depth  on  the  worst  bars  in  the  river  (six  in  namber) 
was  from  3.5  to  4.5  feet  at  mean  low  water ;  there  was  also  a  bar  across 
the  river's  month  with  about  4  feet  low- water  depth. 

PROJECTS  FOR  IMPROVEMENT. 

In  pursuance  of  a  resolution  of  the  House  of  BepresentativeSy  dated 
December  20, 1869,  authorizing  a  survey  of  the  Honsatonic  Biver  below 
Derby,  which  resolution  was  referred  by  the  Secretary  of  War  to  the 
Chief  of  Engineers  for  report  as  to  the  "  necessity  for  the  survey,"  an 
examination  of  the  river  from  Derby  to  Long  Island  Sound  was  made 
by  Col.  D.  C.  Houston,  Corps  of  Engineers,  who  reported  Januaiy  8, 
1870,  recommending  a  detailed  survey  of  all  that  part  of  the  river  at 
an  estimated  cost  of  $5,000.  This  report  was  printed  in  House  Ex.  Doo. 
Ko.  62,  Forty-first  Congress,  second  session. 

By  act  of  Congress  approved  July  11, 1870,  a  survey  of  Housatonio 
Biver  below  Derby,  Conn.,  was  directed,  and  an  allotment  of  $2,700  was 
made  for  a  survey  ''  sufficient  to  determine  the  prominent  obstiructioDS 
to  navigation.''  In  his  report  on  this  survey,  dated  January  23, 1871, 
and  printed  in  House  Ex.  Doo.  No.  95,  Forty-first  Congress,  third  ses- 
sion, also  in  the  Annual  Beport  for  1871,  page  781,  General  G.  K. 
Warren,  Corps  of  Engineers,  submitted  the  following  estimates  for 
making  a  channel  7  feet  deep  at  mean  low  water,  to  be  200  feet  wide 
over  the  bar  at  the  mouth  of  the  river,  and  150  feet  wide  in  the  river, 
the  channel  at  the  river's  mouth  to  be  protected  on  the  east  side  by  a 
breakwater  from  Milford  Beach : 

Jetty  at  Sow  and  Pigs  Eeef |4,000 

KeoioviDg  Drew's  Rock,  357  cnbio  yards 2,000 

Dredging  inside  the  bar  at  the  month - .' 16,486 

Dredging  on  thebar  at  the  month 12,000 

Constmction  of  breakwater  at  month 368,475 

Total 404,961 

The  breakwater  was  to  be  built  of  riprap  up  to  1^  feet  above  mean 
low  water  and  of  dimension  stone  above ;  it  was  to  be  0  feet  wide  on 
top,  rising  to  11  feet  above  low  water,  and  was  to  extend  to  the  6foot 
cuTve,  an  estimated  length  of  4,200  feet. 

March  3, 1871,  the  first  appropriation  for  improvement  of  the  river 
was  made  and  work  in  accordance  with  the  project  was  bogun.  In  1872 
the  project  was  modified  to  admit  of  a  jetty  conneciio^  Drew's  Bock  with 
the  west  bank,  instead  of  removal  of  the  rock.  This  was  done  on 
the  ground  of  economy,  and  the  jetty  was  built  in  1872.  The  result  has 
been  to  form  a  bar  below  the  jetty,  which  required  8r?i5h  frequent  dredg- 
ing that  it  was  found  expedient  to  remove  the  rock  as  originally^  pro- 
jected.   This  was  done  in  1887-'88. 

Appropriations  were  not  made  insufficient  amount  to  warrant  begin- 
ning the  break  water  as  originally  desigoed,  and  in  1870  Colonel  Bailuw 
proposed  to  substitute  for  it  a  riprap  jetty  at  an  estimated  cost  of 
$12,000.  In  1882  the  estimate  was  changed  to  $20,250,  the  couteui- 
plated  jetty  being  6,000  feet  long  and  rising  only  to  low- water  level. 
Such  a  jetty  could  subsequently  be  built  higher,  if  i*e<(»essary,  and  there 
seems  no  doubt  that  this  would  have  to  be  done  befr'»*»  any  useful  efiect 
could  be  realized.    Therefore,  in  my  annual  report  £•**  1887  (see  Annu^ 
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Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  GOT),  I  pre- 
sented revised  estimates  for  a  breakwater,  modifying  the  originally  pro- 
posed method  of  construction  to  one  for  using  riprap  only,  experience 
at  harbors  on  Long  Island  Sound  having  shown  this  construction  to  be 
as  durable  as  dimension  work  and  more  economical. 

At  the  same  time  estimates  based  on  recent  surveys  were  submitted 
for  the  dredging  necessary  to  make  the  channel  7  feet  deep  with  width 
of  200  feet  at  the  month  of  the  river  and  100  feet  above.  The  latter 
width  was  adopted  in  1883,  because,  up  to  that  time,  tbe  originally  pro- 
posed width  of  150  feet  had  never  been  obtained. 

Following  are  the  estimates  for  the  breakwater  and  for  dredging  sub- 
mitted in  1887: 

• 
For  a  breakwater  5,750  feet  long,  extcndiDg  from  Milford  Beach  3,250  feet  in 
a  coarse  about  sonth-soatbeast',  tbence  parallel  with  and  500  feet  from  the 
channel,  2,500  feet  further  to  the  12-foot  curve;  inside  the  bend  to  be 
bnilt  np  to  3  feet  above  mean  low  wat«r,  top  width  6  feet,  side  slopes  1 
on  1 ;  outside  the  bend  to  be  built  up  to  6  feet  above  high  water,  top 

width  12  feet,  outer  slope  1  on  2,  and  inner  slope  1  on  1 $175^  000 

For  dredging  at  the  month  of  the  river  and  at  six  bars  in  the  river,  146,000 
cnbic  yar&,  at  16  cents,  with  about  15  per  cent,  added  for  contingent  ex- 
penses       27,000 

Total 202,000 

To  which  should  be  added  about  $4,000  annually  required  for  main- 
tenance of  channels. 

January  .27,  1888,  a  letter  further  explaining  the  reasons  for  the  new 
estimate  for  breakwater  was  submitted  to  the  Chief  of  Engineers,  and 
was  subsequently  printed  as  Senate  Ex.  Doc.  No.  103,  Fiftieth  Congress, 
first  session,  and  also  in  the  Annual  lieport  of  the  Chief  of  Engineers 
for  1888,  Part  I,  page  554. 

OPEBATIONS  DURING  THE  FISCAL  TEAS  ENDING  JUNE  30,  1890. 

The  act  of  Congress  of  August  11,  1888,  appropriated  $35,000  for  im- 
proving this  river  and  provided  that  825,000  of  such  sum  "  may  be 
expended  in  commencing  the  construction  of  a  breakwater  at  the  mouth 
of  said  river.'' 

A  contract  was  entered  into  May  17, 1889,  with  William  H.  Morton, 
for  delivering  riprap  granite  and  constructing  the  breakwater  as  re- 
quired, at  the  rate  of  $1.49  per  ton  of  stone.  Work  under  this  contract 
was  begun  July  10,  was  suspended  for  the  winter  November  27,  1889, 
was  resumed  May  28,  1890,  and  is  still  in  progress.  Up  to  July  1, 1890, 
5,063  tons  of  granite  have  been  delivered  and  the  length  of  breakwater 
built  is  1,200  feet,  beginning  above  high-water  mark  on  Milford  Beach. 

Acontract  for  hire  of  dredging  plant,  crew,  etc.,  was  entered  into 
April  9,  1889,  with  Richard  Parrott,  at  the  rate  of  $S.5f)  per  hour;  with 
a  guarantied  rate  of  work  of  50  yards  per  hour  .when  the  bank  was  sand 
of  3  feet  depth  or  more.  The  contract  required  that  work  should  begin 
not  later  than  June  10,  1889.  The  contractor  was  unable  to  comply 
with  this  requirement,  and  as  it  was  important  the  work  should  be 
done  as  early  in  the  season  as  practicable,  the  contract  was  annulled 
and  under  authority  of  the  Chief  of  Engineers  a  dredge  was  hired  in 
open  market  from  the  Hartford  Dredging  Company,  the  rate  of  pay- 
ment being  $9  per  hour  and  the  guarantied  rate  of  work  being  55  cubic 
yards  per  hour  where  the  cutting  was  sand  3  feet  deep.  Under  this 
arrangement  work  was  begun  August  7,  and  completed  November  4^ 
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1889,  35,674  cubic  yards  of  sand,  mad,  aod  clay  being  removed.    The 
dredging  was  done  as  follows : 

CO.  yds. 

Two-Mile  Island  Bar 10,217 

Camp-Meetiug  Bar 6,279 

Mill  Bar ^ 8.5» 

Bend  below  Stratford 10,645 

Total 35,674 

The  number  of  hoars  worked  was  706fJ,  and  the  average  per  hour 
was  50J  cubic  yards ;  clay  and  logs  were  removed  from  some  of  tbe 
bars,  thereby  reducing  the  rate  per  hour.  The  channels  were  made  80 
feet  wide  and  from  7  to  8  feet  deep  at  mean  low  water. 

PRESENT   CONDITION  OF  IMPROVEMENT. 

The  present  available  depth  on  the  several  bars  in  the  river  and  on  the 
bar  at  the  mouth  of  the  river  is  not  less  than  G  feet  at  mean  low  water. 

PROPOSED  OPERATIONS. 

Under  the  contract  now  in  force  the  breakwater  will  be  extended  to 
a  length  of  about  3,300  feet. 

With  future  appropriations  it  is  proposed  to  widen  and  maintain  the 
river  channels,  to  complete  the  breakwater,  and  to  deepen  and  maintain 
the  channel  on  the  bar  at  the  river's  month,  as  provided  in  the  project 

The  estimated  cost  of  completing  the  work  is  $167,000,  to  which 
should  be  added  about  $4,000  annually  for  maintenance  of  di'edged 
channels. 

Appropriations  for  the  Housatonia  River  have  been  made  as  follows, 
viz: 


ApplioAtdon. 


Amount. 


Examinatfoii 

Survey  

Sow  aod  Piffs' Jetty;  dredging. 
Drew's  Rook  Jetty;  dredging... 

Dredging 

Do 


Do. 
Do 
Do. 
Do. 


Removing  Drow'a  Rock  and  Jetty  in  1887 

Do 

Do 

Commencing  breakwater ;  dredging 


Mar. 
July 
Mar. 
June 
Mar. 
Jane 
Mar. 
June 
Jane 
Mar. 
Ang. 
Jnly 
Aag. 
Aug. 


2.1887 

11, 1870 

3,1871 

10, 1872 

3,1873 

23. 1874 

8,1875 

18,1878 

14.1680 

3,1881 

2.1882 

5.18S4 

6,1888 

11,1888 


ftt 

2.700 

1.5.(100 

15.000 

10.000 

10.000 

5,000 

5,000 

2,000 

2,000 

2,000 

2.500 

5,000 

35.000 


Total 


111,242 


The  Honsatonio  River  is  tbe  boundary  between  the  collection  districts  of  New 
Haven  and  Fairfield.  The  nearest  work  of  defense  is  Fort  Hale,  New  Haven  Harbor, 
about  15  miles  east.  The  nearest  llght-honse  is  on  Stratford  Point  at  the  month  of 
the  river. 

Money  statement. 

July  1, 1889,  amount  available $8,131.18 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 $2,907.20 

July  1,  1890,  outstanding  liabilities 90.00 

2,997.20 

July  1,  1890,  balance  available 5,1.^98 

Amount  appropriated  by  act  of  September  19,  1890 35,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1891 40, 133. 1*8 
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'Amount  (estimated)  required  for  completion  of  existing  project $13*2, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endiqg  Jane  30, 1H92  100,  OOO.  00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahitrad  of  contract  for  the  eonstruoiion  of  breakwater  ai  the  south  of  ffounatonic  Eiver 
Conneetieutt  in  force  during  tne  fiscal  year  ending  June  30,  lh90. 


Kameof  cootraotor. 

Date 
of  contract. 

• 

Sabjeot  of  ooDtraot 

Price 
per  too. 

Remarks. 

Win.H.Morton,Neir 
York  City. 

May  17.1889 

Delivery  of  riprap  gran- 
ite anil  oonetraotion  of 
breakwater. 

$1.49 

In    proereea ;    contract 
extended  to  July  HQ. 
180O. 

COMMSRCIAI*  6TATI8TIG8  FOR  CALENDAR   TXAR  1869. 

At  Derby,  head  of  ndvigoHoh. 


Staamers 

Hailing  Teiwela. 
BMgee 


Total 


Yessela  arriring  and  departing. 


Kamber. 


520 
878 
726 


2.123 


Tonnage. 


104. 300 

90,400 

181,2ri0 


376,960 


Frelgkt  leoeiTed  and  skipped. 


Lumber.  2,500.000  feet,  b^ing  abont. 

<;oal 

Copper 

Paper  

Iron 

Mlacellaoeoaa  receiTed 

lliscellaneoua  aklpped 


Total 


Tona. 


Yalae. 


4.000 

•$00,000 

30,000 

157,880 

12,000 

3. 120, 000 

27,000 

10,800 

15.000 

375,000 

88,500 

10,000,000 

49,000 

5,000,000 

225,500 

18,723,480 

At  Stratford,  near  mouth  of  river. 


Yeeaela  arriTlng  and  departing. 


Large  veas^a: 

Sleamera 

Sailing  veaaela 

Bargeain  tow 

Small  Teaeela: 

"Oyatermen"  (aaQ). 


Total 


Namber. 

2.200 

720 

00 

12,600 

16.580 

Tonnage. 


132.000 
43,200 
15,000 

37,800 

228^000 


Freigkta  recelTed  and  akipped. 


Coal 

Oyaters 

Oyater-akella 

Mlaoellaneona  jnerohandiae. 

Total.....: 


18,000 

6.000 

17.000 

39,470 

79,470 


Yalne. 


$90,000 

125.000 

68.000 

986,750 

1, 269, 750 
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The  total  tonnage  of  river  freight  in  1889,a8  shown  by  the  above  reports,  was  304,970 
tons,  being  aboat  101,000  tons  lera  than  that  reported  for  the  previous  year. 

No  new  lines  of  transportation  have  been  established  upon  this  river  during  the 
fiscal  year  ending  June  30,  1890. 


D  g. 

IMPROVEMENT  OF  BRIDGEPORT  HARBOR,  CONNECTICUT. 

This  barbor  extends  nearly  3  miles  inland  from  the  north  shore  of 
Long  Island  Soand,  its  width  of  about  1  mile  at  the  month  decreasing 
to  200  feet  between  opposite  wharves  at  its  upper  end.  The  chauuel 
even  in  the  widest  part  of  the  harbor,  is  comparatively  narrow. 

Before  the  first  work  by  the  United  States  was  done  at  this  harbor 
the  depth  over  the  bars,  at  the  harboi'^s  mouth,  was  about  5  feet  at  low 
water,  equivalent  to  11^  feet  at  high  water,  and  the  low-water  depth 
above  the  bridges  was  from  2  to  7  feet.  ■ 

PROJECTS  FOR  IMPROVEMENT. 

In  1833  a  petition  of  citizens  of  Bridgeport  was  presented  to  Con* 
gress  asking  an  appropriation  of  $10,000  to  improve  the  harbor.  This 
was  granted  in  1836,  and  the  agent  in  charge  was  instrncted  by  the 
Engineer  Department  to  dredge  a  channel  8  feet  deep,  making  it  200 
feet  wide  through  the  outer  bar  and  100  feet  wide  through  the  inner 
bar,  or  as  much  as  the  appropriation  would  admit  of.  The  work  was 
done  by  contract  in  1837 ;  the  rate  was  high  (understood  to  be  72.8 
cents  per  cubic  yard)  and  the  funds  were  exhausted  when  the  channel 
through  the  outer  bar  had  been  made  60  feet  wide. 

In  1838  Captain  Swift,  U.  S.  Engineers,  reported  that  the  channel 
had  been  sounded  and  was  found  to  be  12  feet  deep,  or  4  feet  deeper 
than  when  left  by  the  dredger. 

Nothing  further  was  done  until  1852,  when  a  second, appropriation  of 
$10,000  was  made.  Captain  Dntton,  U.  S.  Engineers,  found  that  the 
channel  on  the  outer  bar  was  then  6  feet  deep  and  90  feet  wide,  and  on 
the  inner  bar  but  5  feet  deep,  and  he  submitted  a  project  for  dredging 
through  both  bars  to  a  depth  of  8  feet  and  a  width  of  200  feet,  at  a 
total  estimated  cost  of  $32,000.  ^  his  project  was  approved  by  the  Sec- 
retary of  War,  February  5,  1853,  and  with  the  $10,000  then  available 
channels  8  to  13  feet  deep  were  dredged  100  feet  wide  through  the  inner 
bar  and  60  feet  wide  through  the  outer  bar. 

By  act  of  Congress  approved  June  23,  1866,  a  survey  of  the  harbor 
was  ordered,  which  was  made  in  that  year.  The  object  of  the  survey 
was  to  ascertain  '<  the  present  state  of  the  harbor  and  the  character 
and  extent  of  the  encroachments  upon  it  by  the  action  of  the  tides,"  it 
being  feared  that  Long  Beach,  on  the  east  side  of  the  harbor's  mouth, 
was  making  northwestward  by  reason  of  sand  drifting  along  the  shore 
in  such  a  way  as  to  contract  and  ultimately  fill  up  the  channel  above 
the  inner  bar.  This  work  was  at  that  time  in  my  charge,  and  in  my 
report  on  the  survey,  dated  January  12, 18(i7, 1  stated  that  it  had  been 
proposed  to  construct  a  breakwater,  extending  out  from  Long  Beach, 
to  arrest  the  sand,  but  the  danger  fekred  did  not  seem  imminent,  and  I 
K'com mended  a  series  of  observations  for  the  purpose  of  ascert^iining 
tlie  nature  and  amount  of  changes  taking  place. 

In  1807  a  survey  of  the  shoreline  of  Long  Beach  was  made. 
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In  1868  I  was  directed  by  the  Chief  of  Engineers  to  make  "  such  re- 
sorvey  of  Bridgeport  Harbor,  Connecticat,  as  may  be  found  necessary  * 
to  ascertain  what  changes  have  occurred  bince  the  survey  of  1866."  In 
my  report  on  this  survey  I  said  that  the  channel  remained  the  same, 
and  that  no  appropriation  was  needed  until  'Hhe  channel  is  found  to  be 
inadequate  to  the  necessities  of  commerce,  and  then  dredging  must  be 
resorted  to." 

In  1870  a  petition  of  citizens  of  Bridgeport  was  presented  to  Congress 
asking  that  an  appropriation  ^^be  made  to  remove  said  sandbar"  (the 
outer  bar)  ^^and  to  widen  and  deepen  said  channel  and  harbor  in  order 
that  vessels  drawing  12  feet  of  water  may  be  enabled  to  enter  without 
being  grounded  and  without  the  aid  of  lighters,"  and  a  survey  or  ex- 
amination of  the  harbor  was  ordered. 

The  work  was  then  in  charge  of  General  Warren,  U.S.  Engineers. 
He  made  an  examination  of  the  harbor  and  found  it  unnecessary  to  make 
further  surveys.  In  his  report,  <lated  January  12,  1871,  General  War- 
ren submitted  a  project  for  dredging  a  channel  100  feet  wide  and  12  feet 
deep  at  extreme  low  water  (or  14  feet  at  mean  low  water)  and  for  build- 
ing a  pier  3,000  feet  long  extending  out  from  Long  Beach,  to  be  partly 
of  riprap,  partly  of  dolphins.  The  estimated  cost  of  the  project  was 
$124,000.  After  an  appropriation  of  $20,000  was  made  in  1871,  work 
under  this  project  was  begun,  dredging  to  depths  of  12  and  13  feet  at 
mean  low  water,  and  substituting  a  riprap  jetty  for  riprap  and  dolphins. 
The  jetty  was  completed  as  far  as  deemed  necessary  in  1873. 

In  1875  the  dimensions  of  the  projected  channel  were  modified  so  as 
to  make  it  12  feet  deep  at  mean  low  water  and  from  200  to  300  feet  wide. 
This  was  accomplished  in  1882. 

In  1878,  in  compliance  with  the  terms  of  the  appropriation  act  of 
that  year,  a  channel  100  feet  wide  and  9  feet  deep  was  dredged  fronf 
the  lower  bridge  to  the  horse-railroad  bridge,  a  distance  of  about  3,000 
feet. 

After  the  appropriation  of  1882,  a  project  for  widening  to  600  feet. 
the  channel  between  the  inner  beacon  and  the  Naugaluck  Kailroail 
Wharf  was  adopted  to  prevent  overcrowding  of  the  main  channel  by 
vessels  entering  to  seek  refuge  during  storms;  the  estimated  cost  was 
$60,000.  This  is  nearly  completed,  a  small  area  near  the  inner  beacon 
remaining  to  be  dredged. 

In  November,  1887,  a  i>etition  was  sent  to  the  Secretary  of  War, 
signed  by  the  mayor  and  other  citizens  of  Bridgeport,  asking  that 
$10,000  be  appropriated  for  a  channel  8^  to  9  feet  deep  and  100  feet 
wide  above  the  horse- railroad  bridge.  This  i>etition,  with  indorse- 
ments and  report  estimating  $18,000  as  the  cost  of  such  work,  is  printed 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1889,  part  1,  pages 
697-699.  The  appropriation  act  of  1888  authorized  this  work  and  the 
project  was  therefore  extended  to  include  it. 

March  8, 1889,  a  petition  was  addressed  to  the  Secretary  of  War  by 
the  mayor  and  other  citizens  of  Bridgeport,  representing  the  necessity 
of  a  breakwater  within  the  harbor  of  Bridgeport.  This  petition  with 
indorsements  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1889,  Part  I,  pages  700-702;  the  indorsements  estimate  the  cost  of 
a  breakwater  from  the  Tongue  to  the  inner  beacon  at  about  $30,000, 
and  authorize  the  extension  of  the  project  to  include  this  work. 

The  project  for  improving  this  harbor,  as  thus  extended,  consists — 

First. — In  dredging,  to  make  and  maintain  a  channel  12  feet  deep  at 
mean  low  water  and  300  feet  wide  or  more,  from  Long  Inland  Sound  to 
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the  lower  bridge,  nearly  completed;  eetimated  cost  lo  complete, 
$17,000. 

Second. — In  dredging,  to  make  and  maintain  a  channel  9  feet  deep 
and  100  feet  wide  firom  the  lower  bridge  to  the  head  of  the  harbor, 
partly  completed ;  estimated  cost  to  complete,  $8,000. 

Third. — In  bailding  a  breakwater  from  the  Tongue  to  the  inner  bea- 
con, not  yet  begun } '  estimated  to  cost  $30,000. 

It  is  probable  that  ultimately  an  extension  of  the  east  breakwater 
will  be  required. 

Up  to  July  r,  1889,  34,054  cubic  yards  of  mud  had  beeb  removed 
from  the  channel  above  the  horse-railroad  bridge  under  a  contract  then 
in  progress. 

OPERATIONS  DX7RINO  THE  FISCAL  TEAR  £m>INO  JUNE  30,  1890. 

The  contract  with  A.  J.  Beardsley  &  Son  for  dredging  above  the 
horse-railroad  bridge,  which  was  in  progress  at  the  beginning  of  the 
fiscal  year,  was  completed  July  16, 1889.  After  July  1,  1889,  10,946 
cubic  yards  of  material  were  removed  from  the  channel,  making  the 
total  amount  dredged  under  the  contract  45,000  cubic  yards.  A  channel 
was  dredged  9  feet  deep  at  mean  low  water  from  the  horse-railroad 
bridge  to  within  100  feet  of  Black's  Wharf,  with  width  of  90  feet  for  the 
first  400  feet  and  75  feet  for  the  remaining  1,400  feet. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

» 

The  12-foot  channel  is  75  feet  wide  on  the  outer  bar,  but  for  200  feet 
width  there  is  a  depth  of  11  feet  or  over ;  thence  across  the  inner  bar 
and  up  to  the  inner  beacon  the  12-foot  channel  is  about  300  feet  wide ; 
thence  up  to  the  Kaugatuck  Railroad  Wharf  it  is  600  feet  wide ;  from 
that  wharf  to  the  lower  bridge  it  has  shoaled  so  that  the  present  depth 
is  from  10  to  11  feet. 

The  channel  from  the  lower  bridge  to  the  horse-railroad  bridge,  dredged 
9  feet  deep  and  100  feet  wide  in  1878,  retains  nearly  that  depth  and 
width ;  the  9-foot  channel  above  the  horse-railroad  bridge  is  1,400  feet 
long,  and  as  stated  above. 

The  breakwater  at  Long  Beach  has  settled  since  it  was  built  in 
1871-'73 ;  it  still  serves  the  purpose  for  which  it  was  designed^  and  no 
repairs  are  now  needed. 

The  project  of  1882  for  making  600  feet  width  of  channel  between  the 
inner  beacon  and  the  Kangatnck  Railroad  Wharf  was  reported  com- 
pleted in  1887;  the  inner  beacon  has  since  been  rebuilt  and  its  loca- 
tion slightly  changed,  which  makes  it  desirable  to  cut  off  a  short  point 
outside  the  new  position  of  that  beacon ;  this  was  partly  done  in  188S. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  channel 
above  the  bridges,  to  remove  the  shoal  places  above  the  Nangatuck 
Railroad  Wharf,  and  to  widen  the  channel  eastward  to  the  harbor  line, 
an  additional  width  of  about  200  feet;  also  to  constract  a  breakwater 
from  the  Tongue  to  the  inner  beacon.  The  estimated  cost  of  the  above 
work  is  $55,000 ;  it  could  be  done  to  advantage  in  a  single  year. 

The  annual  cost  of  maintaining  the  dredged  channels  in  this  harbor 
is  estimated  at  $3,000. 
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Appropriations  for  the  improvemeut  of  Bridgeport  Harbor  have  beeu 
made  as  follows : 


Application. 


Dredging 
Dredging 
Survey  .. 

Do... 
Dredging 
Dredging 
Dredging 
Dredging 
Dr«<iging 
Dredging 
Dre«lgibg 
Dredging 

Do... 
Dredging 
Dredging 

Do... 

Do... 
Dredging 


oat«r  bar 

outer  and  inner  ban. 


and  521  feet  of  breakwater 

and  869  feet  of  breakwater 

inner  bar  and  npper  harbor 

bridge  to  Long  Island  Sound  (9  feet) 

bridge  to  Long  laland  Sound  (12  feet) 

upper  harbor  (9  feet) , 

aoove  bridge  and  outer  bar  (9  and  13  feet) . 
bridge  to  Long  Island  Sound  (12  ieet) 


aboTO  inner  beacon  (12  feet) 

between  inner  beacon  and  ridlroad  wharf  (12  feet) . 


aboTe  horse-railroad  bridge  (9  feet) 


Total. 


July  i,  1836 
Ang.30.1852 
June  23, 1866 
Jnly  11, 1870 
Mar  3,  1871 
June  10, 1872 
Mar.  3,  1873 
June  23. 1874 
Mar.  3,  1875 
Aug.  14, 1876 
Juno  18, 1878 
Mar.  3,  1879 
June  14, 1880 
Mar.  8,  1881 
Ang.  2.  1882 
July  5,1884 
Aug.  5,1886 
Aug.  11, 1888 


Amount. 


$10,000.4)0 
10, 000. 00 

1,  985.  '66 
&00.00 
20, 000. 00 
40,(H)0.00 
30,  OOCI.  00 
20, 000  00 
15,  000.  GO 
10.000.UO 
10.000.00 
10. 000. 00 
10, 000. 00 
10. 000. 00 
10, 000. 00 

5,000.00 
30,000.00 
10,000.00 


242.486.38 


Bridfi^eport,  the  port  of  entry  for  the  collection  district  of  Fairfield,  is  situated 
about  2  miles  from  Lon^;  Island  Sound,  at  the  head  of  Bridgeport  Harbor.  There  is 
a  light-honse  at  the  entrance  to  the  harbor.  Fort  Hale,  New^  Haven  Harbor,  the 
nearest  work  of  defense,  is  18  miles  east. 

Money  statement,     * 

Jnly  1, 18d9,  amonnt  available |2, 4:18.87 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 1,110.12 

July  1,1890^  balance  available 1,328.75 

Amount  appropriated  by  act  of  September  19,  1890 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1^91 '21, 328. 75 

{Amount  (estimated)  required  for  completion  of  existing  project 35, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    35, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  c&ntraot  for  dredging  in  Bridgeport  Harbor,  Conneotiout,  in  force  during  the 

fiscal  year  ending  June  30,  1890. 


Name  of  contractor. 


A.  J.  Beardflley  &  Son,  Bridgeport,  Conn. 


Date  of 
contract 


Feb.  4,  1889. 


Snbjeot 
of  con- 
tract. 


Dredging 


Price  per 
oabic  yard. 


10.18 


Bemarks. 


Contract  com]>loted 
Jaly  10, 1880. 


COMMERCIAL  STATISTICS  FOR  CALENDAR  YEAR  1889. 

Arrivals  and  departures  of  vessels — draught  6  to  18  feet. 


Foreign  commerce: 

Arrivals 

I>epartnre« 

pomestio  commerce: 

Arrivals  and  departures. 


Total 


■\" 


Tonnage. 


888 
1,006 

1, 335, 860 


,7JK>\     V^Sl.'V^V 
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Cargom. 


DeceiptA . . . 
Shipmente . 

Total 


TOB& 


i;  702, 827 
314.330 


I 


1, 017, 157 


Esitinuted 
value. 


$41. 501;  060 
4O,OW,0«l 


81/00.  om 


During  1889  4,196  vessals  carrying  219,000  tons  cargoes  entered  the  harbor  fur 
refuge. 

The  commercial  Htatistics  reported  for  1888  did  not  give  the  tonnage  of  cari;<ie8; 
parlies  best  competent  to  judge  CBtimate  that  the  business  of  the  harbor  in  18dD  was 
about  15  per  cent,  greater  than  during  the  previous  year. 

No  new  lines  of  transportation  wore  established  in  this  harbor  during  the  fiscal 
year  ending  Jnne  30, 1889. 


D  10. 

IMPROVEMENT  OF  BLACK  ROCK  HARBOR,  CONilECTICUT. 

This  harbor,  1^  miles  long  from  northeast  to  southwest  and  from  300 
to  2,500  feet  wide,  lies  between  the  mainland  on  the  west  and  Fair- 
weather  Island  on  the  east,  and  includes  the  navigable  part  of  Cedar 
Oreek,  a  small  tidal  Inlet  which  extends  up  into  the  western  part  of 
the  city  of  Bridgeport,  and  aflbrds  water  coiumunicatioii  of  great  value 
to  several  large  manufactories  in  its  immediflte  neighborhood.  It  is  iu 
the  interest  of  the  city  of  Bridgeport  that  the  improvement  of  Black 
Kock  Harbor  is  desired. 

The  depth  in  the  lower  part  of  the  harbor  is  from  6  to  I'J  feet  at  mean 
low  water.  This  part  of  the  harbor  was  formerly  much  used  as  a  refuge 
for  vessels  overtaken  by  storms,  but  is  not  deep  enough  for  most  vessels 
now  engaged  in  commerce  through  the  Sound.  Before  work  was  done 
in  Cedar  Creek  the  depth  there  was  from  2  to  4  feet  and  the  channel 
was  narrow  and  crooked. 

The  head  of  the  harbor  was  sei)arated  from  Long  Island  Sound  ou 
the  southeast  by  a  broad,  flat  sand-bar,  which  was  bare  at  about  halt- 
tide,  and  which  joined  Fairweather  Island  with  the  main  shore. 

PROJECTS    FOB   IMPROVEMENT. 

Between  1836  and  183S,  $21,500  were  expended  in  building  a  sea- wall 
across  a  breach  in  the  southern  part  of  Fairweather  Island  to  preserve 
the  light-house  reservation  at  the  south  end  of  the  island,  and  to  pre- 
vent ohoaling  on  the  anchorage  ground. 

In  1882  a  survey  of  the  harbor  was  ordered  by  Congress,  which  was 
made  in  1883.  In  his  report  on  this  survey,  dated  December  12,  188^3, 
Colonel  McFarlaud,  U.  S.  Engineers,  submitt'Cd  a  project  providing — 

(1)  For[)rotecting  the  upper  part  of  the  harbor  from  the  sea  by  build- 
ing a  breakw^iter  over  tiie  bar  northeast  of  Fairweather  Island,  to  be 
about  a  half  mile  long  and  6  feet  wide  at  the  top,  which  was  to  be  3^ 
feet  above  mean  high  water,  or  10  feet  above  low  water. 

(2)  For  making  a  channel  80'feet  wide  and  6  feet  dee[\  at  znean  low 
water,  exjtpndinjg  up  Cedar  Creek. 
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The  estimated  cost  was : 

Breakwater , |58,000 

Dredging .^ 23,000 

Total 80,000 

Work  under  this  project  was  begun  in  ISfife,  and  up  to  July  1, 1889, 
the  breakwater  had  been  built  to  its  full  length  in  order  to  prevent  the 
currents  irom  cutting  a  channel  across  the  bar,  but  its  cross-section 
was  less  than  designed,  both  in  height  and  width ;  also  a  channel  6 
feet  deep,  or  over,  had  been  dredged  with  width  of  80  feet  up  to  the 
Forge  Company's  wharf  in  Cedar  Creek,  and  extended  about  430  feet 
farther,  with  a  width  of  30  to  40  feet. 

OPERATIONS  DURING  THE  FISOAL  YEAR  ENDING  JUNE  30,  1890. 

Under  the  appropriation  of  $10,000  made  by  act  of  Congress  of  August 
11, 1888,  a  contract,  dated  April  23,  1889,  was  entered  into  with  J.  H. 
Fenner,  to  dredge  in  Cedar  Creek,  Black  Bock  Harbor,  above  the  Forge 
Company's  wharf^  at  a  rate  of  16  cents  per  cubic  yard.  Work  under 
this  contract  was  begun  October  5  and  completed  October  26, 1889, 
50,000  cubic  yards  being  removed,  making  a  channel  80  feet  wide  and 
6  feet  deep  at  mean  low  water,  extending  from  the  Forge  Compan's 
wharf  northward  about  2,200  feet  to  within  500  feet  of  Iranistan  avenu^, 
at  the  head  of  the  harbor. 

Measurement  was  made  in  the  bank,  based  upon  a  channel  survey 
made  in  August,  1889,  for  the  purpose,  and  only  material  dredged  from 
above  the  required  depth  was  accepted.  The  dredged  material  was 
pumped  up  through  pipes  and  deposited  upon  the  marsh  meadows  at 
considerable  distance  back  from  high-water  mark. 

After  the  completion  of  the  Government  contract  dredging  was  con- 
tinued in  the  same  manner  by  private  parties,  chiefly  for  the  sake  of  ' 
obtaining  the  material  for  filling.    The  channel  was  widened  at  the 
bend  about  a  quarter  of  a  mile  below  the  Forge  Company's  wharf,  and 
it  is  understood  that  it  was  widened  and  deepened  in  other  parts. 

From  June  10  to  June  23, 1890,  the  channel  east  of  the  Middle  Ground 
was  made  135  feet  wide  and  7  feet  deep  at  mean  low  water,  and  the 
channel  opposite  the  Marine  Railway,  Black  Uock,  was  widened  70 
feet.  The  work  was  done  as  an  open  market  transaction,  8,000  cubic 
yards  of  sand  being  dredged  from  the  channel  at  a  cost  of  $800. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  sea-wall  built  in  1836-1838  across  a  breach  in  Fairweather  Island 
is  still  effective  in  preserving  the  island  and  preventing  the  sea  from 
washing  over  into  the  harbor.    It  needs  some  repair. 

The  breakwater  between  Fairweather  Island  and  the  mainland  is 
built  to  its  full  length,  2,744  feet,  with  diminished  cross-section. 

The  6foot  channel  has  been  dredged  to  the  full  width  and  length 
projected  J  it  has  shoaled  at  the  sides  so  that  in  a  few  places  the  avail- 
able width  is  now  less  than  80  feet. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  build  up  the  breakwater 
to  the  dimensions  projected,  and  to  maintain  and  widen  the  present 
channel,  as  becomes  necessary;  $20,000  could  bo  profitably  expendt^d  OU 
this  work  during  the  next  fiscal  year. 

»Na  90 41 
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Appropriations  for  the  improvement  of  Black  Bock  Harbor  have  been 
made  as  follows: 


Application. 


BuildisK  aea-waUon  Fairwetttherldand 

Survey  

Bttilduig  breakwater  aod  dredging 

Dredging 

Do 


Total 


183^1838 
Aug.  2, 1882 
Jnly  6,1884 
Ang.  6, 1886 
Aag.11,1888 


121,  SM 
8M 

ao.M» 
ie.M» 


54,  IM 


Bliiok  Rock  Harbor  is  in  the  Fairfield  collection  district,  of  which  Bridgeport  is  the 
port  of  entry.  There  is  a  liffht-hoase  at  the  harbor  entrance.  Fort  Hale«  New  Hayen 
Harbor,  the  nearest  work  ot  defense,  is  20  miles  east. 

Money  statement 

Jnly  1, 1889,amonnt  ayailable |2,064.fi6 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of         ' 

liabilities  outstanding  July  1, 1889 $748.13 

July  1,1890,  outstanding  liabilities 875.00 

1,623.13 

July  1,1890,  balance  availi^ble 461.43 

Amount  appropriated  by  act  of  September  19,1890 5,000.00 

Amount  arallable  for  fiscal  year  ending  Jnne  30, 1891 5,461.43 

{Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    20, 000. 00 
Submitted  in  compuance  with  requirements  of  sections  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


Ahttrmetof  oanirmot  for  improving  Black  Book  BarhoTf  Conneotumt,  in  force  dmrinf  iko 

fiocal  year  ending  June  30, 1890. 


Centraeter. 

Date  of 
contract. 

Subject  of 
contract. 

Price  per 
cubic  yard. 

Xtemarks. 

J.  H.  Fenner,  Joreey  City,  K.  J 

Apr.  23, 1888 

PredgiDg. 

10.10 

Contract  completed  Oct.  28, 
1888. 

COMMERCIAL  STATISTICS  FOR  THR  CALENDAR  TBAR  1889. 

Beceived  and  shipped  by  water. 


Coal 

Iron  and  steel 
Hiacellaneona 


Total 


Talne. 


$142,008 
80,000 
11,000 


VeeeeU  ueed  in  above  traffic 


Steamers 

Sailing  Teasels. 
Barges 

Tom.... 


[Dz»aght,0 toll  feet) 


m 
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In  addition  to  thd  above  2,030  vessels  anchored  in  Black  Rock  Harbor  for  refnge 
dnring  1889. 

The  above  statement  shows  an  increase  in  tonnage  of  3,865  tons  above  that  reported 
for  the  year  1888. 

No  new  lines  of  transportation  have  been  established  in  this  harbor  during  the  past 
year. 


D  II. 
IMPROVEMENT  OF  NORWALK  HARBOR.  CONNECTICUT. 

Norwalk  Harbor,  or  Biver,  is  a  tidal  estuary,  with  a  narrow  chaDiiel 
extending  aboat  3  miles  north  from  Long  Island  Sound  to  the  town 
of  Norwalk.  Above  Norwalk  the  river  is  a  small  fresh- water  stream. 
Sonth  Norwalk  is  on  the  west  bank  of  the  river,  1^  miles  below  Nor- 
walk. At  this  point  the  river  is  crossed  by  two  draw-bridges,  the  lower 
one  a  highway  bridge,  and  the  other  (450  feet  above)  the  bridge  of  the 
New  York,  New  Haven  and  Hartford  Railroad. 

In  1867  a  company  was  incorporated  under  the  laws  of  the  State  of 
Connecticut  for  the  improvement  of  the  river.  Little  work  was  done, 
and  when  improvement  was  begun  by  the  United  States,  the  low- water 
depth  to  South  Norwalk  was  5  feet  and  to  Norwalk  but  1  foot. 

PROJECTS   FOR  IMPROVEMENT. 

By  act  of  March  2, 182d,  Congress  appropriated  $80  ^*  for  making  a 
survey  of  the  harbor  of  Norwalk,  Conn.,  with  a  view  to  its  improve- 
ment." The  survey  was  made  by-  Capt.  Hartman  Bache,  D.  S.  En- 
gineers, who,  in  his  report  on  the  same  dated  May  10, 1830,  recommended 
excavating  the  channel,  proposing  to  build  a  steam-dredge  for  the  pur- 
pose.   The  cost  was  estimated  as  follows : 

For  a  channel  12  feet  deep  at  ordinary  high  water $15, 668. 95 

For  a  channel  10  feet  deep  at  ordinary  high  water 12,286.45 

No  money  was  appropriated  for  carrying  out  this  plan,  and  in  1871 
another  survey  was  ordered  by  Congress,  which  was  made  in  the  same 
year.  In  his  report  uix>n  the  latter  survey,  dated  December  16,  1871, 
and  printed  in  Senate  Ex.  Doc  No.  23,  Forty  •second  Congress,  second 
session,  also  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1872, 
page  900,  General  Warron,  U.  8.  Engineers,  submitted  a  project  for 
dr^ging  a  channel  6  feet  deep  and  100  feet  wide  from  Long  Island 
Sound  up  to  Norwalk,  at  an  estimated  cost  of  $34,000. 

In  1880,  the  terms  of  the  river  and  harbor  act  provided  that  ^^  so  much 
of  said  appropriation  ($5,000)  as  shall  be  necessary  therefor  shall  be  so 
expended  as  to  have  a  channel  6  feet  deep  at  low  water  between  the 
steam-boat  landing  in  said  Norwalk  and  Long  Island  Sound.  As  a 
channel  of  the  projected  width  (100  feet)  and  depth  of  6  feet  at  mean 
low  water  already  existed,  this  was  interpreted  as  requiring  a  depth  of 
6  feet  at  extreme  low  water  (see  Annual  Beport  of  the  Chief  of  Engineers 
for  1881,  Part  1,  page  609),  which  would  be  8  feet  at  mean  low  water, 
and  the  project  was  accordingly  modified  to  provide  for  obtaining  that 
depth  up  to  South  Norwalk,  where  the  steam-boat  landing  was. 

The  latest  estimate,  made  to  include  the  cost  of  this  modification,  and 
of  a  large  amount  of  dredging  already  required  to  maintain  the  chan- 
nel, places  the  total  cost  from  the  time  of  beginning  v? otVl  ^\i  %^^V^^^« 

Up  to  July  I,  3589;  the  cbmml  below  ftowtix  "Sw^^JJs.  \x^  >^^^ 
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dredged  100  feet  wide  and  8  feet  deep  at  mean  low  water ;  above  South 
Korwalk  the  channel  was  from  60  to  100  feet  wide  and  6  feet  deep. 

March  3, 1888,  a  letter  wae  sent  by  the  Hon.  William  P.  Frye,  United 
States  Senator,  to  the  Secretary  of  War,  asking  that  a  special  examina- 
tion of  Norwalk  Harbor  be  made  with  reference  to  a  developing  business 
which  urgently  required  further  improvements.  There  was  no  money 
available  for  a  detailed  examination,  but  inquiry  was  made  and  esti- 
mates, based  upon  charts  of  the  United  States  Coast  Survey,  were  sub- 
mitted for  the  desired  improvements,  which  consisted  of  dredging  at 
Wilson's  Point,  at  the  western  approach  to  Norwalk  Harbor.  The  let- 
ter to  tlxe  Secretary  of  War,  with  indorsements,  was  printed  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1889,  Part  1,  page  709. 

The  act  of  Congress  of  August  11, 1888,  appropriated  $28,000  for  oon^ 
tinning  the  improvement  of  Norwalk  Harbor,  with  the  following  pro- 
vision : 

Twentv-five  thonfiand  dollars  of  which  shall  be  expended  in  dredging  and  deepen- 
ing the  cnannel  in  the  lower  harbor  np  to  Wilson's  roint. 

Up  to  July  1, 1889,  the  channel  at  Wilson's  Point  had  been  dredged 
15  feet  deep  at  mean  low  water  and  200  feet  wide  for  about  two-thuds 
the  distance  required. 

OPEBATIONS  DUBINO  THE  FISCAL  YEAB  ENDING  JUNE  30,  1890. 

Under  the  contract  for  dredging  at  Wilson's  Point,  work  was  sus- 
pended from  April  20, 1889,  to  August  7, 1889,  when  it  was  resumed, 
and  the  contract  was  completed  November  9, 1889.  During  the  past 
fiscal  year  95,591  cubic  yards  of  material  were  dredged,  making  the 
total  amount  removed  under  the  contract  205,586  cubic  yards.  The 
width  of  channel  (of  15  feet  depth  at  mean  low  water)  was  increased  to 
400  feet,  and  the  channel  was  extended  out  to  deep  water  in  Long 
Island  Sound. 

PRESENT  CONDITION  OF  IHPBOVEKENT. 

In  the  river,  the  channel  below  South  Norwalk,  which  has  been  made 
100  feet  wideand  8  feet  deep  at  mean  low  water,  is  in  fair  condition, 
the  width  being  slightly  less  on  account  of  caving  and.  washing  of  the 
banks.  Above  South  Norwalk  the  channel  is  6  feet  deep,  and  from  60 
to  100  feet  wide. 

At  Wilson's  Point,  the  channel  close  to  the  docks  is  12  feet  deep, 
dredged  by  the  railroad  company ;  outside  of  this  is  a  channel  15  feet 
deep  and  400  feet  wide,  extending  out  to  the  curve  of  15  feet  depth. 

PBOPOSEB  OPERATIONS. 

The  channel  at  Wilson's  Point  is  completed  as  far  as  designed,  and 
no  further  appropriation  is  now  required  at  that  place.  The  cost  of 
completing  this  work  was  much  lower  than  estimated,  partly  by  reason 
of  the  unusually  low  rates  obtained  for  dredging,  partly  because  a  large 
amount  of  work  upon  the  channel  had  been  done  by  the  Railroad  Com- 
pany since  the  estimate. 

The  estimated  amount  to  complete  work  in  the  river  is  $4,000^  this 
could  be  advantageously  expended  during  the  ensuing  year  in  restoring 
au<l  maiut^^ining  the  channels  already  dredged,    U  seems  \mne9e9sary 
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and  inexpedient  at  present  to  attempt  to  make  and  maintain  a  width  of 
100  feet  above  Sonth  Norwalk. 

Appropriations  for  improving  Norwalk  Harbor  have  been  made  as 
follows: 


AppUeailon. 


Sarrey • 

Do 

Dredging  (0  feet)  abore  Sonth  Norwalk. 


Do. 
Do. 


Dredsinic  (6  feet)  beloW  Sooth  Norwalk 
Do. 


Dredging  (6  feet)  above  and  bolow  South  NorWalk 

Dredging  (0  feet)  helow  Sonth  Norwalk... 

Dredging  (8  feet)  below  and  (0  feet)  above  Norwalk 

Dredging  (8  feet)  above  Sooth  Norwalk 

Dredging  (8  feet)  below  South  Norwalk , 

Dredging  (Ofeet)  above  Sonth  Norwalk 

Dred^g  <e  feet)  above  and  (8  feet)  below  Sonth  Norwalk,  and  $25,000  in 
dredging  15  feetdeep  at  Wilson's  Point 


Total 


Mar.  2,1820 
Mar.  8. 1871 
Jane  10, 16*72 
Mar.  3,1873 
Jnne23,lB74 
Mar.  3, 1875 
June  18.1878 
Mar.  3. 1879 
June  14,1880 
Mar.  3, 1881 
Aug.  2, 1882 
July  5, 1884 
Aug.  5, 1880 

Ang.11,1888 


Amonnt. 


$80.00 

1,168.66 

10, 000. 00 

10, 000.  00 

10, 000.  00 

7,000.00 

6,000.00 

10, 000. 00 

5,000.00 

5, 000. 00 

5, 000. 00 

5,000.00 

3,000.00 

28.000.00 


106,246.06 


Norwalk  is  io  the  Fairfield  coUection  district^  and  is  11  miles  west  of  Bridgeport, 
the  port  of  entry. 

Norwalk  ligbt-honse  is  on  Sheffield's  Island,  at  the  harbor  entrance. 

The  nearest  work  of  defense  is  Fort  Schnyler,  Throg's  Neok,  at  the  head  of  Loog 
Island  Sound,  about  29  miles  sonthwest. 

Money  statement 

Jnly  1,  1889,  amonnt  available |9,839. 48 

Jnlr  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 |8,786.3C 

July  1,  1890,  outstanding  liabilities w 91.50 

8, 879. 86 

July  1,1890,  balance  available 959.  G2 

Amount  appropriated  by  act  of  September  19,  1890 4,000.00 

Amonn t  available  for  fiscal  year  ending  June  30,  1890 , 4, 959. 62 


Ahairaot  of  contract  far  improving  Norwalk  Harhor^  CanneotUmi^  in  farce  during  the  fiscal 

year  ending  June  30,  1890. 


Name  and  address  of 
contractor. 

Date  of 
contract 

Snl^ect  of  contract. 

• 

Price  per 
cubic  yard. 

Bemarks. 

A.  J.  Beardsley  Sc  Son,  Bridge- 
port»  Conn. 

Jan.  15, 1889 

Dredging  at  Wilson's 
Point. 

fQ.11^ 

Contract  completed 
Nov.  9,  1889. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  OF  1889. 


AT  NORWALK  AND  SOUTH  NORWALK. 


No  statement  of  commerce  of  the  Norwalk  River  for  1889  has  yet  been  received. 
It  is  probably  not  far  from  that>  of  1886,  when  tbe  receipts  and  shipments  amounted 
to  438,600  tons,  carried  by  2,370  vessels  of  9  to  10  feet  draught. 
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▲T  WOBOM'S  POINT. 

jyHghi  received  and  ehij^ed  5y  water. 


Goftl 

MiBceUAaeoaa ; 

TotAl.... 


86.500 
71,650 


$145,  MO 
Unkaovn. 


100^150 


ArrivaU  and  departuree  of  veseeU, 

IDnnght^  11  to  17  feet;  tonnage,  195  to  1,350  tons.] 

Sailing  reuelB 20 

BargM 00 

The  above  afeateioent  shows  an  increase  of  tonnage  since  1888  of  11,915  tons. 

No  new  lines  of  transportation  have  been  established  since  the  last  Annual  Keport 


D  12. 
IMPROVEMENT  OF  FIVE  MILE  RIVER  HARBOR,  CONNECTICUT. 

This  harbor  is  an  inlet  on  the  north  shore  of  Long  Island  Sonnd, 
about  2  miles  west  of  the  month  of  Norwalk  Harbor,  Oonnecticat.  It 
is  about  1  mile  long  and  irom  300  to  800  feet  wide.  Aboat  thi^ee-quar- 
ters  of  a  mile  above  its  mouth  it  runs  bare  at  low  tide.  At  the  month 
the  depth  is  about  3  feet,  increasing  to  9  feet  at  a  point  abont  750  feet 
out  into  the  sound. 

The  mean  rise  of  tide  is  about  7  feet. 

Since  1848  Five  Mile  fiiver  has  been  largely  engaged  in  oyster-grow- 
ing, and  in  this  business  now  employs  about  one  hundred  and  twenty- 
five  vessels. 

These  vessels  can  only  enter  or  leave  the  harbor  at  high  tide ;  con- 
sequently during  their  busy  seasons  they  are  obliged  to  lie  ap  for  the 
night  at  other  and  less  convenient  harbors. 

PROJECT  FOR  IMPROVEMENT. 

By  act  of  Congress  approved  August  5, 1886,  a  survey  or  examina- 
tion of  this  harbor  was  ordered,  which  was  made  in  the  following  fall 
and  reported  on  under  date  of  December  7,  1886,  and  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1887,  Part  I,  page  639. 

In  this  report  a  project  for  improvement  was  proposed,  which  con- 
sisted in  dredging  a  channel  8  feet  deep  at  mean  low  water  and  100  feet 
wide,  to  extend  up  the  harbor  and  to  be  aibout  6,000  feet  long ;  the  esti- 
mated cost  was  $25,000.  This  project  was  adopted  in  1888,  when  work 
under  it  was  ordered  by  the  appropriation  of  $5,000  made  by  act  of 
Congress  of  August  11,  1888. 

dp  to  July  1, 1889, 10,976  cubic  yards  had  been  dredged  under  this 
project,  and  the  contract  was  in  progress. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1890. 

The  dredging,  in  progress  at  the  beginning  of  the  fiscal  year,  under 
contract  for  hire  of  plant,  crew,  etc.,  dated  April  9, 1889,  was  completed 
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August  15, 1889.  Since  July  1, 1889,  11,962  cable  yards  were  dredged 
daring  two  hundred  and  sixty-three  wor'kiDg  hours.  The  total  amo.unt 
dredged  under  the  contract  was  22,938  cubic  yards,  and  the  total  num- 
ber of  hours'  work  was  four  hundred  and  seventy. 

An  examination  of  the  dredged  channel  and  of  the  harbor  was  made 
shortly  after  the  completion  of  the  work. 

PRESENT  qONDITION  OP  DCPROYEMENT. 

The  dredged  channel  is  1,500  feet  long,  about  50  feet  wide,  and  8  feet 
deep  at  mean  low  water,  extending  from  the  8-foot  curve  in  Long  Island 
Souud  up  the  harbor ;  above  the  dredged  channel  the  depth  is  2  feet 
or  less.  This  dredged  channel  represents  the  work  done  under  the  con- 
tract of  April  9, 1889,  being  the  only  work  ever  done  towards  improving 
this  harbor. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  complete  the  channel  as 
projected,  and  for  this  work  $10,000  coald  be  profitably  expended  dur- 
ing the  ensuing  fiscal  year. 

The  only  appropriation  made  for  this  harbor  is  the  one  of  $5,000  by 
act  of  Oongress  of  August  11, 1888,  expended  as  above  described. 

Five  Mile  River  is  in  the  Fairfield  collection  district,  and  is  abont  13  miles  vrettt  of 
Bridgeport,  the  port  of  entrv.  The  nearest  lij^ht-honse  is  on  Sheffield's  Island,  nearly 
2  miles  ftom  the  month  of  the  harbor.  The  nearest  work  of  defense  is  Fort  Schuyler, 
at  the  head  of  Long  Island  Sonnd,  27  miles  southwest. 

Money  statement 

Jnly  1, 1889,  amonnt  available $2,756.97 

Jnly  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  Jnly  1, 1889 2,577.72 

Jnly  1,  1890,  balance  available 179.25 

Amonnt  appropriated  by  act  of  September  19, 1890 « 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 179. 25 

{Amount  (estimated)  required  for  completion  of  existing  project 15. 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahitract  of  contract  for  imin-oving  Five  Mile  Biver  Sarhor,  Conneotumtf  in  force  dur- 
ing the  fiscal  year  ending  June  30,  1890. 


ContrBotor. 

Date  of  con- 
tract 

Subject  of  oontract. 

Price  per 

working 

hour. 

Remarks. 

BiohArd  Parrott,  Newbnigh, 

Apr.  0,1889 

Hire  of  dredging  plants 
crew,  etc. 

18.80 

Contractoompleted 
Aug.  15, 1880. 

COMMSRCIAL  STATISTICS  TOR  CALENDAR  TEAR  1889. 

Bushels  of  oysters  raised 600,000 

Value  of  oysters  raised $360,000 

Steamers  employed 22 

Sail-vessels  employed 100 

Value  of  vessels 1200,000 

Draught  of  vessels  ranges  fix>m feet..    2to  7^ 

Tonnage ,\«Qa..   ^\*fcV^ 
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'    The  basiness  done  iu  this  harbor  does  not  depend  upon  the  nnmber  of  tons  of 
freight  carried,  bat  npon  the  amount  and  value  of  the  oysters  raised.    It  was  about 
the  same  in  1889  as  in  the  previous  year. 
No  new  lines  of  transportation  have  been  established  since  the  last  annual  report. 


D  13. 
IMPROVEMENT  OP  STAMFORD  HARBOR,  CONNECTICUT. 

This  is  a  small  harbor  on  the  north  shore  of  Lon^  Island  Sound,  abont 
6  miles  east  of  the  New  York  State  line.  The  harbor  consists  of  a  bay 
about  a  mile  long  and  a  mile  broad,  and  of  the  mouth  of  the  Mill  River, 
a  small  stream  which  is  dammed  at  Oliver  Street  Bridge,  the  head  of  the 
harbor.  The  original  low- water  depth  for  a  mile  below  the  bridge  was 
from  1  to  3  feet  in  a  crooked  channel,  and  the  6-foot  curve  in  the  bay 
was  abont  6,600  feet  below  the  bridge;  the  wharves  are  all  in  the  upper 
half  of  this  distance. 

The  mean  rise  of  the  tide  is  7.9  feet. 

PROJECTS  FOR  rMPROYEMENT. 

By  act  of  March  2, 1829,  Congress  appropriated  $100  for  <^  making  a 
survey  of  the  harbor  of  Stamford,  Conn.,  with  a  view  to  its  improve- 
ment." 

The  survey  was  made  by  Capt.  Hartman  Bache,  U.  S.  Engineers, 
in  1829 :  in  his  report  on  the  same,  dated  May  10, 1830,  Captain  Bacbe 
recommended  excavating  thechannel  (proposing  to  build  a  steam-dredge 
for  the  purpose),  the  cost  being  estimated  as  follows : 

For  a  channel  12  feet  deep  at  ordinary  high  water  (ahont  4  feet  fit  mean 

low  water) $13,250.00 

For  a  channel  10  feet  deep  at  ordinary  high'water ^ 11, 035. 20 

No  money  was  appropriated  for  carrying  out  this  plan. 

The  river  and  harbor  act  of  1882  authorized  a  survey  of  this  harbor, 
which  was  made  in  the  following  year.  In  his  report  on  this  survey, 
dated  December  12,  1883  (printed  in  Senate  Ex.  Doc.  No.  50,  Forty- 
eighth  Congress,  first  session;  also  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1884,  Part  I,  page  672),  Colonel  McFarland,  U.  S.  En- 
gineers, submitted  a  project  for  dredging  a  channel  80  feet  wide  and  5 
feet  deep  at  mean  low  water  from  deep  water  in  the  bay  up  to  Oliver 
Street  Bridge,  estimated  to  cost  as  follows: 

Dredging  80,000  cnhic  yards  of  mnd  at  20  cents $16,000 

Contingencies 4,000 

Total 20,000 

It  was  not  intended  to  include  the  removal  of  the  ledge  under  and 
just  below  the  bridge.  '^ 

The  beginning  of  the  work  under  this  project  was  approved  by  the 
Secretary  of  War  August  30, 1886,  after  the  first  appropriation  for  im- 
proving the  harbor  had  been  made. 

Up  to  July  1, 1889,  the  channel  had  been  dredged  5  feet  deep  at 
mean  low  water,  with  width  of  80  feet  for  the  lower  half  of  its  projected 
length,  and  50  feet  wide  above. 

OPERATIONS  DUBINa  THE  FISCAL  YEAB  ENDING  JUNE  30,  1890. 

The  available  funds  were  insufiScient  to  carry  on  the  work  of  improve- 
mentf  and  nothing  was  done. 
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IPBESENT  CONDITION  OF  DiPROYEMENT. 

From  the  bend  below  Flint  Bock  up  to  within  1,200  feet  of  Oliver 
Street  Bridge  the  5- foot  channel  is  80  feet  wide  or  over;  above  that 
point  it  if}  50  feet  wide. 

For  about  500  feet  below  Flint  Bock,  at  the  entrance  to  the  dredged 
channel,  the  natural  depth  is  from  1  to  5  inches  short  of  5  feet  and  the 
bottom  is  very  soft    Here  the  channel  has  not  been  dredged  yet. 

PROPOSED  OPERATIONS. 

Future  appropriations  will  be  applied  to  completing  the  project; 
$5,000,  the  remainder  of  the  original  estimate,  could  be  profitably  ex- 
pended for  this  purpose  dtiring  the  next  fiscal  year. 

Appropriations  for  improving  Stamford  Harbor  have  been  made  as 
follows : 


AppUoatloB. 


SnrreT  ... 
Do.... 
Dredeiiig 


Total 


Mar.  2, 1820 
Ang.  2. 1882 
Aag.  6, 1886 
Ang.11.1888 


Amoiiot. 


$100 

350 

10,000 

5,000 


15,450 


StADofoTd  Harbor  is  in  the  Fairfield  collection  district  of  which  Bridgeport  is  the  port 
of  entry.  There  is  a  light-honse  on  the  Middle  Groand  at  the  harbor  entr^ce.  The 
nearest  work  of  defense  is  Fort  Schnyler,  Throg's  Neck,  New  York,  20  miles  to  the  south- 
west. 

M<mey  statement 

Jnly  1, 1889,  amount  av'ailable ^ $630.34 

Joly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 116.48 

Jnly  1,  1890,  balance  available 513.86 

Amount  appropriated  by  act  of  September  19, 1890 5,000.00 

Amount  availabFe  for  fiscal  year  ending  June  30,  1891 5, 513. 86 


COBCMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1889. 

ArrivaU  and  departures  of  veseeU, 
[Dnuight,  5  to  12  feet;  tonnsge,  10  to 375  tons.] 


Stesmera 
Sailing  ▼( 
BargM 


151 
376 
13T 


Freight  received  and  thipped  hjf  water. 


Coal 

Laiaber  apd  baryta 
Misoellaneoiu 

Total 


Na 

eargooa. 

Tons. 

86 

80 

428 

• 

16,825 
18,000 
11.485 

561 

L      ^ftAV^ 

Value. 


$78, 152 

38,000 

118,915 
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The  above  does  not  inolade  what  comes  into  Stamford  via  **  the  canal,"  a  priTato 
chaDnel. 

Since  the  lastaunnal  report  no  new  lines  of  transportation  haye  been  establiabed; 
the  statistics  famished  show  an  increase  of  14,349  tons  freight  since  the  ealendar 
year  1888. 


D  14. 

IMPROVEMENT  OF  PORT  CHESTER  HARBOR,  NEW  YORK. 

This  harbor  consists  of  the  lower  part  of  the  Byram  River,  and  a  bay 
at  its  mouth  openiug  into  Long  Island  Spand.  The  river  for  about  1} 
miles  from  its  mouth  forms  the  boundary  line  between  the  States  of 
New  York  and  Connecticut.  .  It  was  formerly  navigable  to  within  a 
few  hundred  feet  of  the  bridge  at  Port  Chester,  a  little  more  than  a 
mile  above  tbe  mouth. 

Before  improvement  the  available  depth  up  to  the  wharves  wasaboat 
1  foot  at  mean  low  water.    The  mean  rise  of  the  tide  is  7.4  feet. 

PROJECTS  FOR  IMPROVEMENT. 

A  survey  of  tbe  harbor  was  made  in  1871,  and  a  project  for  improve- 
ment based  on  it  was  submitted  and  adopted.  The  project  provided 
for  the  removal  of  two  rocks,  Sunken  Rock,  at  the  entrance  to  the  bay, 
with  5.7  feet  low-water  depth,  to  be  removed  to  11  feet,  and  Salt  Bock, 
about  1,000  fi^et  above  the  mouth  of  the  river,  partly  bare  at  low  water, 
to  be  removed  to  9  feet  depth ;  it  also  provided  for  a  breakwater  400 
feet  long  at  Byram  Point     The  estimated  cost  was  as  follows : 

Snuken  Rock»  1,474.5  cabic  yards,  at  $40 $58,980 

Salt  Rock,  316.3  cubic  yards,  at  $40 12.6B8J 

Breakwater  at  Byram  Point 25,000 

Total 96.63S 

Under  this  project  Salt  Rock  was  removed  in  1873.  Ko  further  work 
was  done  until  1884,  when  a  survey  of  the  channel  was  made  under  the 
appropriation  of  August  2, 1882,  and  a  project  for  expending  the  funds 
available  in  1884  (alK>ut  $16,000)  was  submitted  and  approv^.  It  pro- 
vided for  making  a  channel  from  60  to  100  feet  wide,  and  2^  feet  deep 
at  mean  low  water,  from  the  bay  to  the  vicinity  of  the  bridge  at  Port 
Chester.  This  modification  was  made  in  deference  to  the  wishes  of  tbe 
business  men  of  Port  Chester.  The  channel  was  completed  to  witbiB 
150  feet  of  tbe  bridge  in  May,  1885.  In  1886  9,232  cubic  yards  of  sand 
and  gravel  were  dredged,  straightening  the  channel  and  removing 
small  lumps  and  irregularities. 

Under  the  appropriation  of  $5,000,  made  in  1888,  the  project  was 
modified  to  omit  the  removal  of  Sunken  Rock,  and  to  change  the  loca- 
tion of  the  proposed  breakwater,  making  it  extend  from  Sunken  Bock 
towards  the  shore.  Sunken  Bock  was  dangerous  only  because  it  was 
submerged,  and  was  at  the  side  of  the  channel;  the  channel  width  at 
the  rock  was  ample.  A  breakwater  with  the  end  on  tbe  rock  rising  some 
distance  above  high  water  would  s«'rve  as  a  beacon,  and  would  be  an 
aid  iutea<l  of  a  danger  to  navigation,  besides  affording  more  shelter 
than  the  originally  proposed  breakwater;  thus  it  would  take  the  plnce 
both  of  tbe  breakwater  and  of  the  removal  of  Sunken  Bock,  together 
estimated  to  cost  $83,980. 
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OPERATIONS  DURma  THE  FISCAL  TEAR  EiaiNa  JUNE  30,  1890. 

The  available  funds  were  insafficient  to  continue  the  improvement 
and  no  work  was  done. 

PRESENT  CONDITION  OF  IMPROYEMENT. 

Salt  Bock  has  been  removed. 

An  available  channel  2^  feet  deep  at  mean  low  water,  and  from  60  to 
100  feet  wide,  has  been  dredgtMl  to  a  point  150  feet  beloW  the  bridge ; 
thence  to  the  bridge  the  width  is  25  feet.  In  front  of  the  wharves^ 
where  vessels  lie  aground  at  low  tide,  the  bottom  has  been  leveled  as 
nearly  as  practicable. 

Two  hundred  and  eighty-eight  linear  feet  of  the  breakwater  have 
been  built  with  the  top  5  feet  wide  and  1  foot  above  high  water,  and 
with  slopes  of  1  upon  1 ;  the  end  of  the  breakwater  resting  upon  Sunken 
Sock  was  built  to  5  feet  above  high  water,  to  serve  as  a  beacon. 

PBOPOSEB  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater 
to  high-water  mark  on  Byram  Point  and  to  maintain  the  channel  up 
the  river. 

The  estimated  cost  of  completion,  hitherto  reported  as  $04,632,  is 
much  too  large  by  reason  of  substituting  the  breakwater  from  Sunken 
Rock  to  Byram  Point,  in  place  of  removing  the  rock.  A  recent  esti- 
mate shows  that  $25,000  will  be  sufficient  to  finish  the  breakwater  as 
now  designed  and  to  maintain  the  present  channel,  and  with  the  ap- 
proval of  the  Ohief  of  Engineers  this  sum  is  now  adopted  as  the  esti- 
mate for  completion  of  the  project. 

Appropriations  for  Port  Chester  Harbor  have  been  made  as  follows : 


Application. 


B«moTiiif  Salt  Book 

IlvedsliiK  in  Byittm  River  and  Bay 
Breakwater 


Total 


June  10, 1872 
▲ng.  2,1882 
Aug.  11, 1888 


AiDoaot. 


$12, 000 

1&,000 

6.000 


82.000 


Port  Chester  Harbor  is  in  the  colleotion  district  of  New  York.  The  nearest  Itf^ht- 
house  is  on  Great  Captain's  Island,  If  miles  east  of  the  month  of  the  harbor.  The 
nearest  work  of  defense  is  Fort  Schuyler,  at  Throg's  Neck,  about  15  miles  southwest. 

Money  statement. 

July  1,1889,  amount  ayailable $14.71 

Jnly  1,1890,  amount  expended  during  fiscal  year,  ezclnsive  of  liabilities 
outstanding  July  1,  1889 3.50 

Jnly  1,  1890,  balance  available 11.21 

Amount  appropriated  by  act  of  September  19,  1890 5.000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 5,  Oil.  21 

(Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 
Amounttbat  can  be  profitably  expended  in  fiscal  year  ending  JiineSO,  1892    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18GG  and  1867. 
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COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TSAR  1889. 

ArrivaU  and  departuret, 
*     (Draaght,  6  to  8|  feet.    Tonnage,  25 19  800  tons.  ] 


Number. 

Tonaaict 

8tfMunf»rtt ..^. ......^..... 

001 
405 

715 

&fi,m 

Sailing  Teaaela 

21001 

Bareea.eto .r-  - -- 

IISLOOI 

« 

Total 

1,721 

Itt^OOO 

Cargoe: 

m 

Tons. 

Yalne. 

Shipntenta. 

20,000 
125,000 

$750,  NO 

Reeeipta .*!..... 

MS,  060 

Total' 

145,000 

LTSS^OOO 

The  principal  articles  of  commerce  are  manafactnred  goods,  coal,  iron,  building 
materials,  and  general  merchandise. 

The  above  figures  show  an  increase  in  tonnage  of  freights  since  1888  of  3;$,000  tons. 

No  new  lines  of  transportation  have  been  established  at  Port  Chester  Harbor  since 
the  last  Annual  Report. 


D  15. 

m 

IMPROVEMENT  OP  ECHO  HARBOR,  NEW  ROCHELLE,  NEW  YORK. 

Echo  Harbor  is  a  bay  on  the  north  shore  of  LoDg  Island  SoaDd,  dis- 
tant aboat  22  miles  by  water  from  the  Battery  at  New  York.  It  is  land- 
locked,  except  toward  the  southeast,  and  has  a  goocl  anchorage.  Nearly 
all  of  the  water  transportation  of  the  town  of  New  Bixshelle  is  carried 
on  throngh  this  harbor. 

The  depth  in  the  bay  varies  from  6  to  15  feet  at  mean  low  water, 
though  the  low- water  channel  up  to  the  wharves  is  only  from  1  to  2  feet 
deep. 

The  mean  rise  of  tide  is  7.3  feet. 


PROJECT  FOR  IMPROVEMENT. 

A  snrvey  was  made  in  1875.  and  a  project  based  on  it  was  submitted 
December  20^  1875,  and  subsequently  adopted,  providing  for  the  re- 
moval of  two  rocky  reefs  from  the  channel,  viz : 

(1)  Sheepshead  Reef,  lying  midway  between  Echo  Island  and  Dnck  Point, 

which  had  1.6  feet  of  water  npon  it  at  low  tide.  This  was  to  be  re- 
moved to  a  depth  of  9  feet  at  low  water,  which  required  the  excava- 
tion of  872.5  cubic  yards  of  rock,  costing $21,201.75 

(2)  Start  Rock,  which  projects  about  2  feet  above  low  water,  and  lay  in 

the  chanuei  120  feet  from  Beaufort  Point.  This  was  to  be  removed 
to  7  feet  below  low  water,  requiring  the  excavation  of  370  cubic 

yards  of  rock,  costing 12,Cr2.50 

Contingencies , 5,081.13 

Total  ...-.' 38,956.38 
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A  depth  of  7  feet  over  Start  Bock  was  obtained  in  January,  1880,  and 
in  1881-1883,  506  cubic  yards  were  removed  from  the  soathern  part  of 
Sheepshead  Beef,  making  9  feet  depth.  In  May,  1889,  a  petition  of 
residents  of  New  Bochelle  was  submitted,  asking  that  the  money  then 
available  be  expended  in  dredging  up  to  the  wharves.  This  was  ap- 
proved by  the  Chief  of  Engineers. 

OPERATIONS  DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,  1890. 

The  expenditure  of  the  available  funds  in  dredging  being  authorized, 
the  work  to  be  done  as  an  open-market  transaction,  a  dr^ging  plant, 
with  crew,  tow-boat,  and  scows,  was  hired  at  the  rate  of  $9.50  pei  work- 
ing hour.  Work  was  begun  August  21  and  completed  October  25, 1889, 
the  plant  having  werked  two  hundred  and  eighty-eight  hours,  and  re- 
moved 9,122  cubic  yards  of  mud,  making  a  channel  4  feet  deep  at  mean 
low  water  and  40  feet  wide,  extending  from  deep  water  to  about  300 
feet  from  the  head  of  the  harbor,  a  total  length  of  about  1,050  feet.  The 
material  was  dumped  in  small  coves  north  of  Echo  Island,  at  request 
of  or  with  consent  of  owners  of  adjacent  shores,  who  proposed  filling 
up  the  coves.  The  plant  was  able  to  work  but  a  few  hours  each  tide  on 
account  of  the  shoal  water  both  in  the  channel  and  at  the  dumping- 
ground. 

PRESENT  CONDITION  OF  IHPROYEMENT. 

Start  Bock  has  been  removed  to  7  feet  depth  at  mean  low  water,  and 
about  one-half  of  Sheepshead  Beef  has  been  removed  to  a  d^th  of  9  feet 
at  mean  low  water. 

The  dredged  channel  is  as  above  described,  no  other  dredging  than 
that  of  last  year  ever  having  been  done  in  this  harbor  by  the  United 
States. 

PROPOSED  OPERATIONS. 

To  complete  the  project,  there  yet  remains  the  removal  of  the  rest  of 
Sheepshead  Beef,  which  can  be  done  with  the  balance  of  the  original 
estimate  not  yet  appropriated,  $17,000,  provided  it  be  available  at  one 
time;  and  it  is  recommended  on  the  ground  of  economical  expenditure 
that  if  further  appropriations  be  made  for  removal  of  rocks  in  this  har- 
bor, not  less  than  the  estimated  sum  required  be  appropriated. 

Appropriations  for  improving  Echo  Harbor,  New  Bochelle,  N.  T., 
have  been  made  as  follows: 


Application. 


BemoTAl  of  Start  Rook 

Do 

Bemoral  of  Sheepshead  Bock. 

Do 

Dredgiog 


Total 


Date. 


Jane  18, 1878 
Mar.  3,1879 
June  14. 1S80 
Mar.  3.1881 
▲nff.    2,1882 


Ambnnik 


$10,000 
3,000 
3.000 
3,000 
3,000 


22,000 


Echo  Harbor  is  ia  the  coUeotion  district  of  New  York.    The  Dearest  light-house  is 
on  Execution  Rock.    The  fortificatiooa  OH  Tbrog's  Neok,  7  miles  U)  tbo  ^eotw^l^d,  ar^ 
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Monejf  statement 

Jaly  1, 1889,  amoant  available $3,043.97 

July  1,  1890,  amount  expended  during  fiscal  year,  excluaive  of  liabilities 

outeUndingJuly  1,  1889 3,043.97 

{Amount  (estimated)  required  for  oompletipn  of  existing  project 17,000.00 
Amount  that  can  bo  profitably  expended  in  fiscal  year  ending  June30yl892    17, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barbor  acts  of  le66  and  1867. 


COMBOBRCIAL  STATISTICS. 

Arrivah  and  d^artures  of  vesseU. 


Stomnerg 

Sailing;  vMseU. 
Barges  etc 


Total 820  86.000 


Freights  received tons..         86^000 

Estiuiated  valae • $1, 290,001 

The  principal  articles  of  commerce  are  coal,  bnilding  materials,  and  general  merchan- 
difie.  The  New  Rochelle  Yacht  Club,  which  is  largely  interested  in  the  removal  of 
rock  from  this  harbor  incladea  about  40  vessels,  ranging  in  size  from  60  tons  down- 
ward. 

The  above  figures  show  an  increase  in  tonnage  of  freights  of  29,000  tons  since  1888. 
No  new  lines  of  transportation  have  been  established  dnring  the  past  year. 


Di6. 

IMPROVEMENT  OF  NEW  ROCHELLE  HARBOR,  NEW  YORK. 

New  Bochelie  Harbor  is  sitaated  at  the  west  end  of  Long  Island 
Sound,  on  its  north  shore,  about  10  miles  west  of  the  boundary  between 
the  States  of  New  York  and  Connecticut;  it  lies  off  the  southerly  part 
of  the  town  of  New  Rochelle,  while  Echo  Harbor  is  off  the  northerly 
part.  The  harbor  itself  consists  of  rather  narrow  and  circuitous  pas- 
sages between  several  rocky  islands  and  reefs,  which  shelter  it  from 
rough  weather.  The  original  depth  of  the  main  channel  in  this  harbor 
was  from  8  to  0  feet  at  mean  low  water ;  there  were  two  rocks  in  or  near 
the  channel-way  whose  removal  was  desired,  and  the  narrowness  of  the 
deep-water  channel  at  the  head  of  the  harbor  made  H  necessary  for 
steamers  to  back  out. 

Glen  Island,  a  popular  summer-day  resort  for  excursion  and  picnic 
parties  from  New  York  City,  lies  in  the  middle  of  this  harbor :  between 
the  harbor  and  Long  Island  Sound  lies  David's  Island,  one  oi  the  prin- 
cipal recruitin'g  posts  for  the  Army^ 

The  improvement  of  this  harbor  was  desired  chiefly  in  the  interest  of 
Glen  Island  as  a  summer  resort ;  no  harbor  improvement  seems  to  have 
been  needed  for  David's  Island,  and  the  commerce  by  water  for  New 

^wh^ll^  id  i^vi^  QD  ^ImQst  wholly  ia  £cho  Sarbon 


APPBNDIX  D ^REPORT   OF  COLONEL   HOUSTON.  655 

PBOJEOTS  FOB  IHFBOYEMENT. 

A  Barvey  of  New  Bochelle  Harbor  was  ordered  by  the  act  approved 
J  aue  14, 1880,  and  made  in  the  same  year.  In  the  report  of  this  sar- 
vey  January  28, 1881,  a  project  for  improvement  was  snbmitteil,  con- 
templating^ the  removal  of  Coming  Bock  to  12  feet  depth  at  mean  low 
water,'  of  Bock  O  to  9  feet  depth,  the  dredging  of  a  channel  10()  feet  wide 
and  8  feet  deep  around  the  south  end  of  Glen  Island  to  connect  with 
the  channel  around  the  north  end  of  that  Island,  and  the  removal  of  a 
reef  that  obstructed  the  entrance  to  this  projected  channel,  the  whole 
being  estimated  to  cost  $40,825.  The  object  of  this  dredging  and  rock 
removal  was  to  allow  vessels  to  pass  around  the  island  instead  of  hav- 
ing to  tarn  in  the  narrow  channel. 

In  1881  the  channel  around  Glen  Island  was  dredged  100  feet  wide 
and  6  feet  deep,  and  work  was  begun  under  a  contract  to  remove  the 
reef  at  the  channel  entrance  to  8  feet  depth.  The  contract  was  ex- 
tended, and  in  1883  work  was  abandoned  by  the  contractor  while  parts 
of  the  rock  were  still  from  1  to  1^  feet  above  the  plane  of  removal  re- 
quired 

In  1883  Gorning  Bock  was  removed  to  12  feet  depth  by  hired  labor, 
at  a  cost  of  about  $34  per  cubic  yard. 

A  large  bowlder  was  removed  from  near  David's  Island  Wharf, 
and  10.6  cubic  yards. of  loose  rock  were  removed  from  the  reef  at  the 
entrance  to  the  dredged  channel,  making  a  depth  of  7.5  feet  there. 

An  examination  of  the  dredged  channel  and  the  rocks  at  the  entrance 
was  made  in  April,  1887.  By  this  examination  a  reef  was  discovered, 
not  shown  on  the  original  survey,  projecting  about  40  feet  into  the  pro- 
posed channel,  with  a  least  depth  of  6  feet;  also  a  rock  known  as  Bock 
B^  projecting  about  10  feet  into  the  proposed  channel,  with  a  least  depth 
of  2.9  feet  Authority  was  obtained  under  date  of  April  30, 1887,  to 
complete  the  removal  of  the  rocks  at  the  entrance  by  hired  labor,  and 
to  deepen  the  dredged  channel  to  8  feet  depth  at  mean  low  water  by 
contract. 

The  reihoval  of  the  rock  was  completed  in  1888,  making  8  feet  de])th 
at  mean  low  water  upon  Bock  B,  and  a  depth  of  7^  feet  or  over  upon  the 
above-mentioned  reef. 

OPEBATIONS  DUBING  THE  FISCAL  YEAB  ENDING  JUNE  30,  1890. 

Authority  was  received  to  expend  the  available  funds  in  dredging, 
under  open-market  transaction,  and  an  arrangement  was  made  for  do- 
ing the  work  at  the  rate  of  20  cents  per  cubic  yard,  material  to  be  depos- 
ited in  deep  water  in  Long  Island  Sound. east  of  Eaton's  Neck.  Work 
was  begun  January  10, 1890,  and  completed  March  3,1890, 40,700  cubic 
yards  of  mud  being  removed  from  the  channel  south  of  Glen  Island, 
making  the  depth  8  feet  at  mean  low  water  where  it  had  been  from  0  to 
6  feet;  width  of  dredged  channel  100  feet ;  length  about  1,600  feet. 

PBESENT  CONDITION  OF  IMPBOVBMBNT. 

Coming  JSock  has  been  removed  to  12  feet  depth,  and  the  reef  at  the 
south  entrance  to  channel  around  Glen  Island  has  been  removed  to 
make  a  channel  100  feet  wide  and  fully  7  j  feet  depth  ]  the  rest  of  the 

channel  around  Oleu  lal^od  UUn^  19  8  feet  deep  and  lOQ  fe^t  wide  or 
pveTt 
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PROPOSED  OPERATIONS. 


The  project  for  improvement  is  practically  completed,  except  the  re- 
moval of  Rock  O;  this  does  not  now  appear  to  be  necessary,  therefore 
no  further  work  is  now  proposed. 

Appropriations  for  the  improvement  of  New  Bochelle  Harbor  have 
been  made  as  follows : 


ApplicAtion. 

Date. 

AmoaBt. 

• 

Dredging  aod  p»rtiAl  removal  of  rook  at  moath  of  Olen  Island  Channel 

RemoTing  Coming  Book  and  dredging 

Mar.     3.1881 
Aug.    2, 1882 

IfiiMO 

Total 

35^000 

New  Rochelle  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
house  is  on  Ezeontion  Rock.  The  fortifications  at  Throg's  Neck,  7  miles  west,  are  the 
nearest  works  of  defense. 

Money  statetnent 

July  1, 1889,  amount  available $9,026.70 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 •. 8.80a77 


July  1, 1890,  balance  available. 


219.93 


COMMERCIAL  STATISTICS  FOR  THR  CALRNDAR  TEAR  1889. 

ArrivaU  and  departures  of  veeaeis. 


Tonnage. 


Steamers.. 
Bargee,  etc 


Total. 


1,007.000 
26.400 

1.0i3wlOO 


Draught  of  vessels  entering  New  Rochelle  Harbor,  &}  to  11  feet ;  tonnage,  275  to  640 
tons. 

Cargoes  received,  5,000  tons ;  estimated  value,  |125,000.  No  freight  is  shipped  from 
this  harbor. 

Number  of  passengers  transported  to  and  from  thishaibor  during  1889 : 

Bv  steamers 750,000 

By  barges 212,000 

Total 962,000 

The  above  statement  shows  5,850  tons  freight  less  than  the  statement  submitted  for 
the  previous  year,  but  an  increase  of  about  250,000  in  the  number  of  passengers  car- 
ried. 

No  new  lines  of  transportation  were  established  daring  the  past  year. 


D  17. 
IMPROVEMENT  OF  EAST  CHESTER  CREEK,  NEW  YORK. 

East  Chester  Greek,  called  also  Hutchinson's  Biver,  is  a  small  stream 
which,  as  a  tidal  inlet  for  the  last  4  miles  of  its  course,  traverses  marshes 
of  one-quarter  to  1  mile  in  width,  and  empties  into  East  Chester  or 
f^^Ux^m  Ba^y  {^  Itirge  ba^  ou  tUeugrtUw^^t  sbor^of  149VS  X<$l»ud  SQUod| 
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just  east  of  Throg's  Neck,  and  20  miles  by  water  from  the  Battery,  New 
York  City.  The  width  of  the  creek  varies  from  25  feet  to  a  half  mile  at 
h'i0i  water,  bat  the  channel  is  narrow  everywhere. 

Pelham  Bridge,  a  highway  bridge,  crosses  the  creek  near  its  month. 
A  short  distance  above  is  the  bridge  and  trestle  of  the  Harlem  Kiver 
branch  of  the  New  York,  New  Haven  and  Hartford  Railroad,  and  about 
24  miles  above  its  mouth  at  Lockwood's  the  stream  is  crossed  by  the 
Boston  road.    All  three  bridges  are  draw-bridges. 

The  mean  rise  of  tide  at  the  mouth  of  the  creek  is  7, 1. 

F,or  half  a  mile  up  the  creek  there  was  originally  a  channel  from  3  to 
9  feet  deep  at  low  tide,  but  the  depth  decreased  farther  up,  and  at 
Town  Dock,  the  principal  landing,  about  1^  miles  from  the  mouth,  the 
available  depth  at  high  water  was  only  about  equal  to  the  rise  of  the 
tid€.  Above  Town  Dock  the  stream  was  narrow  and  crooked  and.  the 
depth  about  the  same. 

The  commerce  at  Town  Dock  was  principally  in  coal  and  building 
materials  lor  the  villages  of  East  Chester  and  Mount  Vernon ;  the  latter 
is  a  rapidly  growing  place,  with  a  present  population  of  about  11,000. 
The  main  part  of  the  village  is  about  2  miles  from  Town  Dock.  It  is 
understood- to  be  mainly  for  the  benefit  of  prospective  Mount  Vernon 
commerce  that  the  improvement  of  East  Chester  Creek  is  desired. 

PBOJEOTS  FOR  IMPSOVEMENT. 

In  1871  a  survey  of  East  Chester  Creek  was  ordered  by  Congress ;  it 
was  made  in  the  same  year,  and  in  the  report,  dated  January  19, 1872, 
and  printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1872, 
page  812,  three  plans  of  improvement  were  outlined,  viz : 

For  making  and  maintaining,  by  means  of  a  tidal  basin  and  system 
oC  dikes,  a  channel  9  feet  deep  at  mean  low  water,  estimated  to  cost 
$1,646,000. 

For  making  and  maintaining  in  the  same  way  a  channel  of  11  feet  * 
deep  at  mean  high  water  (about  4  feet  deep  at  low  water),  estimated  to 
cost  $731,000. 

For  securing  7  feet  depth  of  slackwat^r  navigation  by  means  of  a 
lock  above  Goose  Island  (about  half  a  mile  from  the  mouth  of  the 
creek),  estimated  to  cost  $300,000. 

No  recommendation  as  to  the  worthiness  of  improvement  accompanied 
these  estimates.  March  25, 1872,  the  House  of  Representatives  passed 
a  resolution  inquiring  the  cost  of  removing  obstructions  between  tide 
gauges  No.  1  and  No.  2,  so  as  ^^  to  afford  the  same  depth  of  water  above 
station  No.  1  as  now  prevails  below  it."  In  reply  to  this  resolution  a 
report  was  submitted  April  3, 1872  (see  Annual  Ueport  of  the  Chief  of 
Engineers  for  1872,  page  814),  containing  the  following  estimates : 

BMin,  purcbaae  of  site,  18  acres,  at  $150 $2, 700 

Excavation  to  level  of  mean  low  water,  200,000  cabic  yards,  at  40  cents 80, 000 

Excavation  of  cnt^  60«000  cable  yards,  at  40  cents 24,000 

Diking;  and  revetting  banks  of  cut 12,000 

Engineering  and  contingencies 17,805 

Total 136,506 

This  pjan  contemplated  (as  appears  from  maps  on  file)  straightening 
the  channel  at  Lockwood's,  and  as  it  was  necessary  in  any  case  to 
replace  the  old  arch  bridge  of  the  Boston  road  by  a  draw-bridge,  to 
change  the  location  of  such  bridge  to  a  point  about  700  feet  eastward,  so 
as  to  give  a  straighter  and  cheaper  channel  for  the  stream. 

In  1873  $25,000  was  appropriated  for  improving  East  Oli^%\*^x  Q>\:«^. 

BNa90 12 
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It  was  designed  to  expend  it  in  accordance  with  the  above  estimates, 
which  were  then  considered  an  adopted  project,  bat  no  means  had  been 
provided  for  acquiring  the  land  needed  for  the  proposed  cat  at  Lock- 
wood's,  so  no  work  was  doue  at  that  timer. 

In  1875  it  became  apparent  that  the  proposed  change  of  location  of 
the  draw-bridge  at  Lockwood's  coald  not  be  made.  The  old  bridge  lay 
on  the  boundary  between  the  towns  of  East  Chester  and  Pelbam,  and 
was  supported  by  the  towns  jointly.  Under  the  proposed  change  of 
location  the  new  bridge  would  lie  within  the  town  of  Pelham,  which 
town  would  then  have  to  support  it ;  therefore  the  town  of  Pelham 
would  not  consent  to  the  change,  and  the  old  bridge  was  replaced  by  an 
iron  draw-bridge  in  the  same  location.  The  proposed  location  of  the 
cut  had,  therefore,  to  be  altered,  to  bring  it  to  the  draw-bridge.  This 
necessitated  excavating  a  considerable  amount  of  rock  at  an  increase 
of  cost  of  $10,000.  (See  General  Newton's  letter  to  the  Chief  of  Engi- 
neers, September  24, 1875.) 

In  1875,  $12,000  more  was  appropriated  for  this  improvement,  but  it 
was  not  until  1877  that  a  commission,  appointed  by  the  State  of  New 
York,  Anally  obtained  the  land  for  the  proposed  cut.  After  this  right 
of  way  was  secured,  in  1877,  a  contract  was  entered  into  for  making  a 
cut  9  feet  deep  at  mean  high  water  (2  feet  at  low  water),  with  a  width 
of  100  feet  at  high  water  level;  this  contract  included  about  3,149  cubic 
yards  of  rock  excavation,  1,210  linear  feet  of  pile  dike,  and  140  linear 
feet  of  crib  dike.  It  was  completed  in  1878,  and  in  that  year  and  1879, 
under  an  appropriation  of  $10,000,  made  June  18, 1878,  dredging  was 
done  by  hired  labor,  removing  a  shoal  of  bowlders  just  outside  of  Pelham 
Bridge,  and  making  a  channel  about  125  feet  wide  and  9  feet  deep  at 
high  water  on  the  west  side  of  Ooose  Island,  being  an  extension  of  the 
original  project. 

In  1879,  $3,500  was  appropriated  for  continuing  the  improvement,  and 
$3,500  more  in  1880;  these  appropriations  were  not  expended  untU 
1884. 

In  the  Annual  Beport  for  1879  it  was  stated,  as  necessary  to  complete 
the  improvement  from  Pelham  Bridge  to  Lockwood's,  *^  to  construct 
dikes  from  the  lower  end  of  the  cut  to  Goose  Island,  a  distance  of  5,800 
feet."    In  1880,  these  dikes  were  estimated  to  cost  $40,000. 

The  appropriations  made  were  not  large  enough  to  warrant  beginning 
the  cut  above  Lockwood's,  or  the  above-mentioned  dikes,  and  these 
proposed  works  were  apparently  abandoned  for  the  time  being  In  1881 
General  Newton,  U.  S.  Engineers,  then  in  charge,  reported  that,  ^'  fur- 
thermore, until  it  is  proved  that  a  depth  of  9  or  10  feet  •  •  •  can 
not  be  maintained  under  the  scale  of  improvement  already  completed, 
it  will  be  unnecessary  to  inaugurate  new  works.  The  amount  of  funds 
available,  $7,372.14,  will  be  quite  sufficient  for  the  present  wants  of  the 
case." 

This  money  was  expended  in  1884  in  dredging  just  below  Town  Dock, 
a  work  not  included  in  the  original  estimate. 

August  5, 1886,  $10,000  were  appropriated  for  this  improvement,  which 
was  mostly  expended  in  1888  and  1889,  in  dredging  between  Town 
Dock  and  Lockwood's  to  remove  shoals  from  the  previously  dredged 
channel. 

In  1887,  an  estimate  was  made  of  the  cost  of  the  several  proposed  ex- 
tensions of  project,  from  which  it  appears  that  $84,600  have  been  either 
expended  or  estimated  for  works  not  included  in  the  first  estimate,  and 
that  estimate  therefore  should  be  increased  to  $221,000,  if  it  is  proposed 
to  carry  out  the  original  plan  with  these  extensions. 
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It  was  proposed  to  expend  the  appropriation  of  $5,000,  made  Augast 
11, 1888,  in  dredging  a  cut  above  Lockwood's,  and  in  January,  1889^  the 
Hue  of  cut  was  staked  out,  and  a  description  given  to  the  State  com- 
missioners for  securing  right  of  way.  They  were  asked  to  obtain  per- 
mission to  deposit  the  material  on  the  marsh  lands  adjacent  to  the  cut, 
which  could  be  done  cheaply  sfi  compared  with  the  cost  of  carrying  it  out 
into  Long  Island  Sound.  The  commissioners  reported  that  this  consent 
could  not  be  obtained,  and  as  the  available  funds  were  not  sufficient  to 
begin  work  under  any  other  plan  for  disposing  of  dredged  materials, 
work  was  postponed  until  larger  appropriations  should  be  made. 

OPERATIONS  DURINa  THE  FISCAL  TEAR    ENDING  JUNE  30,  1890. 

It  was  found  impracticable  to  arrange  for  disposing  of  dredged  mate- 
rials economically,  therefore  no  work  was  done. 

PRESENT  CONDITION  OF  IMPROVEMENT. 

There  is  a  channel  not  less  than  9  feet  deep  at  mean  high  water  (2  feet 
at  low  water)  from  the  bay  up  to  Lockwood's,  being  about  100  feet  wide 
to  a  point  1,000  feet  above  Town  Dock,  thence  to  Lockwood's,  from  50 
to  75  feet  wide.  The  dikes  on  the  east  side  of  the  channel  below  Lock- 
wood's  are  in  fair  condition. 

The  cut  above  Lockwood's  has  not  been  begun. 

PROPOSED  OPERATIONS. 

The  proposed  dikes  below  Town  Dock  do  not  seem  to  be  necessary  at 
present  as  a  means  of  improving  or  maintaining  the  channel,  and  possi- 
bly they  may  be  altogether  dispensed  with. 

The  completion  of  the  project  requires  the  excavation  of  a  channel 
100  feet  wide  and  9  feet  deep  at  mean  high  water,  up  to  tide  gauge  No.  1 , 
a  distance  of  about  3,000  feet  through  marsh  lands,  and  not  closely  fol- 
lowing the  windings  of  the  stream.  The  cost  of  towing  dredged  mate- 
rials from  this  locality  to  the  authorized  dumping-ground  is  so  great  that 
very  little  can  be  accomplished  with  the  available  funds,  unless  arrange- 
ments can  be  made  to  deposit  the  material  to  be  excavated  upon  the 
banks.  It  has  been  impossible  so  far  to  obtain  the  consent  of  the  prop- 
erty owners  to  this.  Unless  this  is  done,  and  larger  appropriations  for 
the  improvement  are  made  than  have  been  heretofore,  it  will  be  useless 
to  continue  it.  At  least  $25,000  should  be  available,  to  commence  this 
part  of  the  work  advantageously  and  economically. 

Unless  it  is  considered  advisable  to  extend  the  improvement  above 
Lockwood's  no  additional  funds  are  needed.  There  is  at  present  no 
navigation  above  this  point,  and  it  is  problematical  whether  there  will 
be  to  any  great  extent  should  the  proposed  improvement  be  made. 

Appropriations  for  improving  East  Chester  Greek  have  been  made  as 
follows : 


Appllofttion. 


Catting  thronghmmnh  and  rooli,  anddUdng  (in  1877) 

Dredging  noder  Boston  Road  Bridge  and  at  Goose  Island 

Dredging  near  Lookwood*s,  Goose  Island,  and  Pelham  Bridge 

Dt«dging  40  to  iW  feet  wide  flrom  Pell  Point  to  Town  Dook i 

lyredglng  above  Town  Dock  (not  wholly  expended) 

Kot  yet  expended 


TeUl 


Mar.  8,1873 
Mar.  3,1875 
Jane  18, 1878 
Mar.  3,1879 
June  14. 1880 
Aug.  5,1886 
Aug,  11, 1888 


Afflonnt. 


\ 


$26,000 

12,000 

10,000 

3,500 

3,500 

10,000 

5,000 
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East  Cheater  Creek  is  in  the  collection  district  of  New  York. 

The  nearest  light-honse  is  on  the  "  Stepping  Stones,"  3  niilee  sontheast  of  the 
rnouth  of  the  creek.  The  nearest  work  of  defense  is  Fort  Schuyler,  Throg'a  Keck, 
about  3i  miles  south. 

Money  statement 

July  I,  1889,  amount  available |7,163.06 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 1889 22.05 

July  1,  1890,  balance  available 7,141.03 

i  Amount  (estimated)  required  for  completion  of  existing  project 152, 100. 00 

2  ^submitted  in  compliance  with  requirements  of  sectioDS  2  of  river  and 
I     harbor  acts  of  1866  and  1807. 


> 


COMMBfiCIAL  STATISTICS  FOB  THK  CALBNDAB  YSAR  1889. 

Vesaela  arriting  and  departwg. 

Schooners 6 

Sloops 5 

Barges,  scows,  and  canal-boats ^...  62 

Vessels,  kind  not  stated , 15 

Total 88 

Freights  received  {estimaied). 

Coal tons..     5,145 

Lumber  and  building  materials do  ..    5,200 

Ice do...        300 

Total 10,645 

No  statistics  for  1888  were  received.  The  above  figures  show  a  decrease  from  the 
eBtimates  reported  for  the  calendar  year  of  1886  of  5,465  tons. 

No  new  lines  of  transportation  have  been  established  at  East  Chester  Creek  since 
July  1,  1889. 


D  i8. 

IMPROVEMENT  OF  GREENPORT  HARBOR,  NEW  YORK. 

This  harbor  is  a  roadstead  near  the  east  end  of  the  north  fork  of  Long 
Island,  lying  between  the  north  fork  on  the  northwest  and  north  and 
Shelter  Island  on  the  southeast  and  south.  The  anchorage  ground  is 
exposed  to  storms  from  the  northeast  and  east. 

A  sand-spit,  called  Joshua's  Point,  formerly  protected  the  little  bay 
at  Greenport  from  easterly  storms,  but  in  the  few  years  prior  to  1883 
this  had  worn  away  rapidly,  and  the  sand  had  been  carried  into  the  bay. 

The  mean  rise  of  tide  is  2.4  feet. 

PROJECT  FOR  IMPROVEMENT. 

In  1881  a  survey  was  made,  and,  with  the  report,  a  plan  and  estimates 
based  upon  the  survey  were  submitted  and  subsequently  adopted  for  a 
break-water  extending  southeasterly  from  Joshua's  Point.  This  project 
consisted  of  a  riprap  breakwater  about  1,700  feet  long,  extending  from 
high- water  mark  to  the  18-foot  curve,  to  be  built  3  feet  above  mean  high- 
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water  level,  with  a  top  width  of  5  feet  and  side  slopes  of  1  on  1,  to  con- 
taia  about  23,000  tons  of  stone.    Its  estimated  cost  was  $46,000. 

Work  under  this  project  was  begnn  in  1883,  and  up  to  July  1, 1889, 
17,185  tons  of  riprap  had  been  placed  in  the  breakwater,  making  its 
total  length  1,535  feet. 

OPERATIONS  DURING  THE  FISCAL  YEAR  ENDING  JX7NE  30,  1890. 

At  the  beginning  of  the  year  work  was  in  progress  under  a  contract 
dated  January  19, 1889,  with  William  H.  Molthrop  &  Co.,  of  Calebs 
Ferry,  Conn.,  for  delivering  riprap  and  extending  the  breakwater,  at 
the  rate  of  $1.23  per  gross  ton  of  riprap.  The  contract  was  completed 
July  10, 1889.  During  the  month  of  July  1,011  tons  of  riprap  wei-e 
delivered,  and  the  breakwater  was  extended  35  linear  feet.  The  total 
amount  of  riprap  delivered  under  this  contract  was  3,421  tons  and  the 
total  length  of  breakwater  built  was  133  feet- 

PRESENT  CONDITION  OF  IMPROVEMENT. 

The  breakwater  is  now  1,570  feet  long  and  contains  18,196  tons  of 
riprap;  it  is  in  fair  condition.  No  material  changes  of  depth  in  the 
harbor  have  occurred  since  the  survey  of  1881. 

PROPOSED  OPERATIONS. 

With  future  appropriations  the  breakwater  will  be  completed  as  pro- 
jected to  the  18- foot  curve.  Thirty  thousand  dollars  have  been  appro* 
priated  for  this  work ;  the  remainder  of  the  estimate,  $16,000,  could  l>e 
profitably  expended  in  one  year  in  completing  the  breakwater. 

Appropriations  for  improving  Greenport  Harbor  have  been  made  as 
follows : 


Application. 


Sarrey  

Kspendedon  breakwater. 

Do 

Do 

Do 


ToUl 


Mar.  3.1881 
Aag.  S,1882 
Jnly  5,1884 
Aag.  5.1880 
Ang.  11, 1888 


Amoant. 


$500 

10,000 

10,000 

5,000 

5,000 


30.500 


GreeopoTt  is  a  port  of  deliyery  ia  the  collection  district  of  Sag  Harbor.  The  near- 
est light-honse  is  on  Long  Beach  Point,  3  miles  to  tbe  eastward.  The  nearest  work  of 
defense  is  Fort  Trnmbnll,  New  London  Harbor,  Connecticat,  21  miles  distant  in  a 
straight  line. 

Money  statement 

Jnly  1,1889,  amoant  available 1131.23 

Jnly  1, 1890,  amonnt  expended  daring  fiscal  year,  exdasive  of  liabilities 
outstanding  Jnly  1,  1889 131.23 


Amoant  appropriated  by  act  of  September  19,  1890 5,000.00 


< 


"  Amonnt  (estimated )  reqnired  for  completion  of  existing  project 11, 000. 00 

Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892.     11, 000. 00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Alstract  of  contract  for  improving  Qreenport  Harbor,  New  York,  inforoe  during  tkeJUeal 

yoar  ending  June  30,  1890. 


Gontnctor. 

Dste 
of  contract. 

Sabject  of  contnust 

Prioepertoa. 

Kemarka. 

Wm.  H.  Moltbrgp  &Co.,6Ale*a 
Ferry,  Conn. 

Jmi.  10. 1889 

DeliTering   riprap 
granite    and  con- 
atmotion  of  break- 
water. 

$L23 

Contract  oonplaied 
July  10, 18». 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TSAR  1889. 

Arrivals  and  departures  of  veeeela, 

Steamers '  2,000 

Sailing  Yeesels «. 630 

Barges,  etc 20 

Freight  carried  by  above  vessels  {estimated) tons..  5iO,700 

Dranght feet.-  6  to  12 

Tonnage tons..  50to500 

Namber  of  vessels  entering  harbor  for  ref age  (estimated) 100 

Tbe  above  statement  shows  a  decrease  in  the  Amount  of  freight  carried  since  1886 
(the  last  statement  received)  of  22,870  tons.  It  is  believed  that  this  does  not  repre- 
sent so  much  actual  decrease ;  the  difference  is  probably  chiefly  doe  to  errors  in  the 
data,  which,  however,  are  the  best  obtainable.  No  new  lines  of  transportation  were 
established  at  this  harbor  daring  the  past  year. 


D  ig. 

IMPROVEMENT  OF  GLEN  COVE  HARBOR,  NEW  YORK. 

Qlen  Cove  Harbor  is  a  small  estaary,  or  creek^  opening  into  the  east 
side  of  Hempstead  Bay,  Long  Island,  aboat  12  miles  from  Long  Island 
Soaud  and  abont  26  miles  by  water  from  the  Battery,  New  York  City. 
The  channel  in  the  creek  is  abont  2  feet  deep  at  mean  low  water,  and  a 
bar  at  the  entrance  has  a  foot  less  depth.  Vessels  entering  Olen  Cove 
Harbor  have  to  wait  for  high  tide,  anchoring  in  Hempstead  Bay,  where 
they  are  exposed  to  storms  from  the  north  and  northwest.  When  sach 
storms  are  heavy  it  is  impossible  to  tow  over  the  bar,  and  fh>m  this 
canse  vessels  have  been  obliged  to  remain  in  the  bay  for  three  or  four 
days  exposed  to  heavy  seas. 

The  mean  rise  of  tide  in  this  harbor  is  7.7  feet. 


PROJECT  FOR  IMPROVEMENT. 

The  act  of  Congress  approved  Angust  5, 1886,  provided  for  a  snrvey 
or  examination  of  Glen  Cove  Harbor.  A  preliminary  examination  was 
all  that  was  deemed  necessary,  and  upon  this,  with  assistance  of  United 
States  Coast  Survey  charts  recently  published,  a  report  with  estimates 
of  cost  of  improvement  was  presented,  dated  December  7, 1886,  and 
printed  in  the  annual  report  of  the  Chief  of  Engineers  for  1887,  Part  I, 
page  645. 

The  plan  of  improvement  described  in  this  reporf  contemplated  a 
breakwater  about  2,500  feet  long,  and  extending  in  a  general  westerly 
direction  from  Mosquito  Point,  on  the  east  side  of  Hempstead  Bay,  and 
north  of  the  entrance  to  Olen  Cove  Inlet ;  the  breakwater  to  be  boiit 
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of  riprap,  the  top  to  be  5  feet  wide  and  3  feet  above  high  water,  with 
side  slopes  of  1  apon  1,  at  an  estimated  cost  as  follows : 

136,000  tons  of  riprap,  at  $1.35  per  ton $183,600 

Contingencies,  10  per  cent 18,360 

Total : 201,960 

This  project  was  adopted  in  18S8,  an  appropriation  being  made  by 
Congress  for  beginning  the  work,  and  the  location  of  the  shore  end  of 
the  bi*eak water  was  definitely  fixed,  to  be  at  the  northwest  comer  of  the 
Glen  Gove  Dock,  and  its  conrse  to  be  west-sonth westerly  towards  Mott's 
Point. 

OPERATIONS  DURINa  THE  JPISOAL  TEAR  ENDINa  JUNE  30,  1890. 

The  contract  which  was  in  progress  at  the  beginning  of  the  fiscal 
year  was  completed  January  29,  1890 ;  8,284  tons  of  riprap  were  de- 
livered and  ^0  linear  feet  of  breakwater  were  built,  making  the  totals 
nnder  the  contract  12,500  tons  riprap  and  570  linear  feet  of  breakwater. 

By  anthority  of  the  Chief  of  Engineers,  after  the  completion  of  the 
contract,  stone  was  purchased  in  open  market  at  the  price  of  contract 
work,  and  the  break^rater  was  farther  extended  195  feet,  7,336  tons  of 
stone  being  purchased.  This  work  began  January  29, 1890,  and  ter- 
minated May  6, 1890,  when  the  available  funds  were  exhausted. 

In  order  to  build  a  greater  length  of  breakwater  with  the  money 
available,  and  so  to  secure  some  effective  shelter  at  once,  the  work  was 
not  built  up  to  its  full  dimensions ;  it  was  made  only  3  feet  wide  on  top 
and  1  foot  above  high  water.  It  may  ultimately  require  enlarging  to 
the  dimensions  given  in  the  project. 

PRESENT  CONDITION  OP  IMPROVEMENT. 

The  breakwater  is  now  765  feet  long  and  3  feet  wide  on  top,  rising  to 
1  foot  above  high  water ;  it  contains  19,836  tqns  of  riprap.  It  is  in 
good  condition. 

PROPOSED  OPERATIONS. 

With  future  appropriations  it  is  proposed  to  extend  the  breakwater 
and  t^  enlarge  it  to  the  cross-section  provided  for  in  the  project,  if  nec^ 
essary.  Fifty  thousand  dollars  can  be  profitably  expended  for  this 
purpose  during  the  next  fiscal  year. 

The  only  appropriation  for  improving  Olen  Gove  Harbor  is  the  one 
of  $20,000,  made  August  11, 1888,  and  expended  as  above  described. 

Qlen  Cove  Harbor  is  in  the  collection  district  of  New  York.  The  nearest  light- 
hoose  is  on  Sand's  Point,  about  4  miles  west.  Fort  Schnyler,  New  York  Harbor,  is 
the  nearest  work  of  defense. 

Money  statement 

July  1,1889,  amount  available $8,118.14 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusiye  of  liabilities 
outstanding  July  1,1889 8,008.52 

July],  1890,  balance  available 109.02 

Amount  appropriated  by  act  of  September  19,  1890 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15, 109. 62 

(Amount  (estimated)  reouired  for  completion  of  existing  project 166, 960. 00 
Amount  that  can  be  prontabl  v  expended  in  fiscal  vear  ending  June  30, 1892    50^  600,  OQ 
Submitted  in  compliance  with  requirements  of  sectioua  x  ot  tvT«t  v^<^ 
harbor  acts  of  1866  and  1867. 
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Abstract  ofcofUraetfor  improving  Glen  Cove  ffarhorf  New  Torh,  in  force  during  tl^e  JUedl 

ytar  ending  June  30,  1890. 


Name  ud  addroM  of 
oontraoton. 


Brown  A.  Flomiog,  N«w  York 
City. 


Date  of 
oontraotk 


Mar.  ao,  1880 


Sabjeet  of  eontraot 


Delirery  of  rijprap 
and  conatrootion  ot 
breakwater. 


Ptlceperton 
for  rtprap. 


I0.8S 


Oontneleoaii^lflted 
Jan.  28^  1690. 


coioneRCiAL  statistics  for  trs  calendar  tear  1889. 

Arrivals  and  departures  of  vessels. 
[Draaght  from  4|  to  7|  feet    Tonnage  fhnn  48  to  330  tona.] 


Registered 
tonnage. 


Steamem 

Sailing  veaaela 
Bargee,  etc 

Totol... 


240,805 
88^013 
S3. 808 


Cargoes. 


Freight  received 
Freight  ehipped 

Tout 


Yalne. 


02,227,021 
3,708,548 


«» 026^  560 


In  the  columns  of  arrivals  and  departnres  and  of  registered  tonnage  no  account  io 
taken-  of  steam-tugs  entering  or  leaving  the  harbor,  or  of  steitm-yachts  or  fishing  ves- 
sels. 

These  figures  show  an  increase  over  freights  carried  in  1888  of  13,564  tons ;  they 
are  obtained  from  records  and  are  believed  to  be  correct. 

No  new  lines  of  transportation  were  established  in  this  harbor  during  the  past  year. 


D  20. 


IMPROVEMENT  OF  FLUSHING  BAY,  NEW  YORK. 

Flashing  Bay  is  on  the  north  shore  of  Long  Island,  abont  14,  miles 
by  water  from  the  Battery,  New  York  City.  The  town  of  Flashing  is 
on  the  east  bank  of  Flashing  Creek,  jnst  above  the  head  of  the  ^y. 
The  bay  is  abont  1  mile  wide,  and  2  miles  long ;  the  bottom  is.  of  soft 
mud,  nearly  level,  the  depth  in  the  original  channel  being  not  mach 
greater  than  elsewhere.  In  1861  a  depth  of  5  feet  at  low  water  was  re- 
ported in  the  channel  leading  np  to  Flashing ;  at  the  beginning  of  the 
improvement  by  the  United  States,  the  depth  there  was  bat  3.9  feet 

The  mean  rise  of  tide  is  7.1  feet. 

PROJECT  FOR  IMPROVEMENT. 

A  survey  of  Flashing  Bay  was  made  in  1878,  and  a  project  for  im- 
provement based  apon  the  survey  was  proposed  and  adopted.    This 
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project  provided  for  constrdcting  two  dikes ;  the  first  to  extend  north- 
erly from  uear  the  head  for  soath  end)  of  the  bay  along  the  west  side 
of  the  channel,  then  benuing,  to  continue  westward  to  Herrick's  Point 
at  the  west  side  of  the  mouth  of  the  bay,  thns  forming  a  large  tidal  basin 
which  should  fill  and  discharge  through  the  main  channel ;  the  second, 
to  start  from  a  point  near  the  middle  of  the  east  shore  and  extend  north- 
wardly to  the  6-foot  curve,  confining  the  channel ;  it  also  provided  for 
dredging  to  make  and  maintain  a  channel  6  feet  deep  at  mean  low 
water.    The  estimated  cost  of  this  work  was  as  follows : 

ConstraotiDg  4,400  linear  feet  of  pile-dike,  at  $10  per  foot $44,000 

CoDstracting  7,800  linear  feet  of  pile-dike,  at  ^  per  foot 70, 200 

Constructing  900  linear  feet  of  pUe-dike,  at  $7.50  per  foot 6, 750 

Conetmcting  3, 600  linear  feet  of  single  piling,  at  f3.70  per  foot 13, 320 

F«r  83,000  cubio  yards  of  dredging,  at  20  cents  per  onbic  yard 16,600 

Contingencies 22,630 

Total 173,500 

AH  the  timber  work  of  the  dikes  was  to  be  creosoted. 

The  first  appropriation  was  expended  in  building  3,057  linear  feet  of 
pile-dike  on  the  west  side  of  the  channel,  extending  northward  from 
near  the  head  of  the  bay.  Subsequent  appropriations  until  1888  were 
expended  in  dredging  to  make  and  maintain  the  required  channel  depth, 
it  being  found  necessary  to  dredge  repeatedly  in  the  same  places ;  the 
total  amount  of  material  dredged  in  this  period  was  about  235,000  cubic 
yards. 

In  September,  1888,  a  modification  of  the  original  project  was  ap- 
proved, which  provided  for  "extending  the  dike  north  ward  and  towards 
the  west  side  of  the  channel  at  OoUege  Point,  and  for  dredging,  omit- 
ting the  dikes  running  westerly  to  Herrick's  Point,  and  the  single  row 
of  piles  on  the  east  side." 


• 


OPEBATIONS  DITBINO  THE  FISOAL  YEAB  BKDING  JUNE  30,  1890. 

The  dike  has  been  extended  1,606  linear  feet,  and  partly  filled  with 
stone ;  15,063  cubic  yards  have  been  dredged  from  the  channel,  restor- 
ing its  width  of  about  100  feet  and  depth  of  6  feet  at  mean  low  water. 

PBESENT  OONDITION  OF  IMPBOYBHENT. 

The  part  of  the  dike,  built  in  1880  to  high*  water  level  has  settled  from 
a  few  inches  to  afoot;  the  part  bnlit  in  1889  to  1  foot  above  high- 
water  level  is  not  yet  completely  filled  with  stone. 

The  channel  in  the  bay,  which  has  been  dredged  several  successive 
times,  has  now  the  required  depth  of  6  feet  at  mean  low  water  with 
rather  less  than  100  feet  width. 

PBOPOSBB  OPEBATIONS. 

With  future  appropriations  it  is  proposed  tx>  strengthen  the  dike  by 
additional  stone  filling  and  by  repairing  the  older  part  of  the  work,  to 
extend  the  dike  and  t^  dredge  to  maintain  the  required  depth  in  the 
channel. 
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Appropriations  for  improving  Flashing  Kay  have  been  made 
lows: 


fol- 


AppUoatton. 


Coaatruotioii  of  dike 

Bredginft 

Do 

Do.. 

Do 

Do 

Constraction  of  dike  Mid  dred|(ing. 


Total 


Dateu 

AmouBt 

Mar. 

8,1878 

tSfllM 

Jane  14. 1880 

i&.m 

Mar. 

3,1881 

18. «» 

Aug. 

2.188S 

i.t» 

July 

5^1884 

10.000 

Aug. 

S.1886 

10,000 

Aug.  11, 1888 

IS;  000 

8i,m 


FlashiDK  Bay  is  in  the  colleotion  district  of  New  York.  The  nearest  light-honae  io 
on  North  Brother  Island,  about  3  miles  to  the  northwest.  The  nearest  fortification 
is  Fort  Schuyler,  about  4  miles  to  the  northeast. 

Money  statement. 

July  1,  1889,  amount  available $5,739.77 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 3,596.36 

July  1,  1890,  balance  available 2,143.41 

Amount  appropriated  by  act  of  September  19,  1890 20, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 22, 145. 41 

Amount  (estimated)  reqn ired  for  completion  of  existing  project 68, 500. 00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30,1892  35, 000. 00 
Submitted  iu  compliance  with  requiremeut-s  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Jhstract  of  contract  for  improving  FlHshing  Bay,  New  York,  in  force  dwring  ike  fKoi 

year  ending  l/une  30, 1690. 


Name  and  address 
of  contractors. 

Date  of 
contract. 

Snbject  of  con- 
tract. 

Prtoea. 

Henry  DuBois's  Sons, 
New  York  City. 

June  4, 1880 

Dike  constmction 
and  dredging. 

Piles  driyen  per  linear  foot«  11  o«nt8 ;  yeUsv 
pine  per  M  feet,  $30 ;  oak  wale  per  M  feett 
850;  screw- bolts  per  pound,  4|  cents ;  drift- 
bolts  per  pound,  4 cents;  apikes  perponnd, 
4  cents ;  dredging  per  oabio  vara,  SOeenti. 

Contract  completed  October  1, 1880. 

COMMERCIAL  STATISTICS  FOR  THE  CALENDAR  TEAR  1889. 

Statistics  for  1889  have  been  promised,  but  have  not  b^en  received  aa  yet.  The 
amount  of  commerce  for  1889  is  probably  not  very  different  from  that  of  1888,  when 
estimates  were  submitted  asibllows: 

ArrivaU  and  departuree  of  veeeela, 
[Drangbt,  5  to  9  feet ;  tonnage,  20  to  900  tona.] 


Steamers 

Sailing*  veasels. 
Barges,  etc 

Total.... 


Kind. 


Number. 


2,440 


TooasfS. 


us^aoo 

43,  SM 

18S18N 

341. 4M 
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Cargoe$. 


Shipmento 1«8,476      $8,162,400 

Saoeipta - Oa^TOO        2,602.426 

Total 220.286        6^664,825 

The  principal  articles  of  commerce  are  manafactared  goods,  coal,  grain,  bnilding 
materials,  and  general  merchandise. 


TaioA. 


D  ax. 

remoyinq  sunken  vessels  or  craft  obstructing  or  endanger- 
ing navigation. 

wreok  in  hempstead  bat,  long  island,  new  york. 

Engineer  Offioe,  U.  S.  Army, 

New  Ycrkj  December  10, 1S89. 

Oeneral  :  I  have  the  honor  to  submit  the  following  report  upon  the 
removal  of  wreck  of  steamer  Bay  Ridge^  sank  in  Hempstead  Bay,  New 
York. 

The  Bay  Rid^e  was  a  passenger  steamer  plying  between  New  York 
City  and  points  in  Hempstead  Bay,  New  York ;  she  was  205  feet  long, 
32  feet  beam,  9  feet  depth,  was  built  in  1882,  and  was  owned  by  Louis 
Berudt,  since  deceased. 

Abont  n^idnight,  August  10-11, 1888,  the  boat  caught  fire  while  at 
her  dock  at  Glen  wood,  in  Hempstead  Bay ;  her  mooring  lines  burned  and 
she  drifted  out  with  the  tide  and  sank  in  about  18  feet  of  water  in  the 
channel  on  the  west  side  of  the  bay,  where  the  bottom  was  very  soft. 

The  first  official  notification  of  this  wreck  was  contained  in  a  letter 
dated  September  7, 1888,  addressed  to  Hon.  Daniel  Magone,  collector 
of  the  port  of  New  York,  by  John  Hicks  and  others,  of  Boslyn,  N.  Y. 
This  letter  was  referred  to  me  for  report.  Upon  communicating  with 
the  owner  of  the  boat,  I  learned  that  he  was  taking  steps  to  have  her 
removed  and  I  delayed  my  report  until  I  could  ascertain  what  the  owner 
had  done. 

On  January  29, 1889,  I  reported  that  the  owner  had  completed  his 
work,  and  that  I  was  informed  that  no  part  of  the  wreck  projected  more 
than  2  feet  above  the  surrounding  bottom,  and  that  the  portions  remain- 
ing would  probably  not  be  dangerous  to  navigation. 

In  April,  1889,  it  was  reported  that  tug-boats  had  struck  the  wreck, 
and  an  investigation  made  by  the  inspector  of  the  Third  Light  House 
District  showed  that  some  parts  of  the  wreck  were  not  more  than  7^ 
feet  below  low  water — that  is,  10  feet  above  the  bottomland  a  buoy 
was  placed  over  it  On  the  12th  of  April  I  reported  these  facts  to  the 
Chief  of  Engineers,  and  in  compliance  with  orders  I  subsequently  sub- 
mitted an  estimate  that  the  cost  of  removing  the  remainder  of  the  wreck 
would  not  exceed  $2,500 ;  May  18,  an  allotment  of  $2,500  was  made  for 
this  purpose. 

The  required  notice  to  owners  or  partie'i  interested  in  the  wreck  was 
published  under  date  of  June  5, 1889,  ami  August  2, 1889,  advertise- 
ment was  made  for  proposals  for  removal. 
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Following  is  an  abstract  of  the  proposals  received : 


N& 


1 

2 
3 
4 


Names  ef  bidden. 


Charles  W.  Johnson  and  Franlilin  C.  Manll,  Lewes,  Del 

Edwards.  Lowe,  New  York  City 

R. O.Packard. New  York  City 

WilUam  C.  Chapman,  New  York  City 


▲woiint. 


n.096 
2,760 
1.760 
1.474 


Bemarks. 


Lowest  bid. 
Blasting. 

Not    blasting  qbImi 


.  With  approval  of  the  Chief  of  Engineers,  a  contract  dated  October  1, 
1889,  was  entered  into  with  Messrs.  Johnston  and  Maall,  of  Lewes,  Del, 
for  complete  removal  of  the  wreck  to  the  level  of  the  sarronnding  bot- 
tom for  the  sam  of  $1,095. 

Before  work  was  begun  a  careful  examination  of  the  spot  was  made, 
which  showed  that  there  were  several  apparently  detached  or  separate 
pieces  of  the  wreck  left,  the  least  depth  found  being  8.4  feet  below  mean 
low  water. 

The  contractors  began  work  October  16;  their  appliances  consisted  of 
a  sloop,  fitted  out  with  appliances  for  diving  and  for  blasting.  Aboot 
400  pounds  of  Atlas  powder  were  used,  made  up  into  half-pound  car- 
tridges, and  placed  in  the  wreck  by  a  diver. 

All  of  the  wreck  that  could  be  found  was  shattered  in  this  way,  and 
on  October  20  the  contractors  reported  that  nothing  remained.  An  ex- 
amination was  made  October  22,  which  showed  that  there  were  still 
several  points  to  be  removed.  After  working  for  a  few  days  long^,  the 
contractors  reported  that  these  had  been  taken  out,  but  a  second  exam- 
ination, made  October  30,  showed  that  the  work  was  not  yet  completed. 
The  sloop  had  been  taken  away  and  November  26  a  wrecking  schooner 
was  sent  there  and  five  pieces  of  timber,  with  knees  and  bolts  attached, 
were  taken  out,  as  well  as  several  smaller  pieces  of  planking.  An  exam- 
ination was  made  November  30,  by  dragging  a  weighted  line  repeatedly 
over  the  bottom.  One  piece  was  found  which  was  large  enough  or  pro- 
jected far  enough  to  hold  the  line.  This  piece  was  removed  and  with 
some  other  pieces  deposited  on  the  flats  on  the  east  side  of  the  harbor 
near  the  shore,  entirely  out  of  the  channel.  The  greater  portion  of  the 
wreck  floated  away  in  small  pieces. 

An  examination  has  been  made  by  order  of  the  light-house  inspector, 
who  reports  that  there  is  19  feet  at  mean  low  water  on  the  site  of  the 
wreck ;  the  buoy  has  been  removed.  (See  copy  of  letter  from  Lieut, 
William  G.  Babcock,  U.  S.  Navy,  herewith.) 

In  addition  to  the  sum  of  $1,095  paid  the  contractors,  there  has  been 
expended  $102.35  for  advertising.    No  additional  funds  are  needed. 
Very  respectfully,  your  obedient  servant^ 

D.  0.  Houston, 
Colonel  ofUngineen, 

Brig.  Oen.  Thomas  L.  Oaset, 

Chief  of  EngineerSy  U.  8.  A. 


LETTER  FROM  THE  ASSISTANT  INSPECTOR  OF  THE  THIRD  LIGRT-HOUSK  DISTRICT. 

U.  S.  General  Light-House  Depot, 
Office  of  the  U.  S.  Lioht-House  Inspector,  Third  Di8t;:ict, 

TompkinsHllef  N,  F.,  D€omkb0r9, 1889. 
Sir:  I  bave  to  inform  you  that,  in  obedience  to  tbe  order  of  Commander  Rodgeis, 
I  made  an  examination  of  Hempstead  Harbor  on  tbe  8th  of  December,  and  found  no 
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trace  of  the  wreck  of  the  Bteamer  Bay  Eidge,  there  being  19  feet  mean  low  water 
trhero  it  formerly  was.    The  wreck  buoy  wad  accordingly  removed. 
By  dtn)ction  of  the  inspector. 
Kejpectfnlly  yonrs, 

Wm.  C.  Babcogk, 
Li&uU  U,  S,  N.,  A$9%stant  Impeotar. 
Col.  D.  C.  Houston, 

Corpa  of  EngineerB,  U,  S.  A. 


D  72. 

preliminary  examination  of  brown's  creek,  8ayville,  new  york. 

Engineer  Office,  U.  S.  Army, 

New  Yorkj  October  27, 1888. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  on  a  prelimi- 
nary examination  of  Brown's  Creek,  Say ville,  N.  T.,  made  in  pursuance 
of  the  river  and  harbor  act  of  August  11, 1888,  and  directed  by  letter 
of  the  Chief  of  Engineers,  dated  August  28,  1888. 

Lieut.  James  C.  Sanford,  Corps  of  Engineers,  who  recently  visited  the 
locality,  makes  the  following  report  dated  October  16, 1888 : 

Brown's  Creek  is  a  small  stream  flowing  ahnoet  midway  between  the  villages  of 
Sayville  and  Bayport,  near  the  south  shore  of  Long  Island,  and  emptying  into  Great 
Soath  Bay,  11^  miles  east  northeast  of  Fire  Island  Inlet.  The  mouth  is  about  20  feet 
wide  at  mean  low  water,  and  is  obstructed  by  a  sand-bar,  which  at  unusually  low 
water  entirely  closes  the  month,  and  at  mean  low  water  has  a  depth  over  it  of  only 
2  or  3  inches.  Inside  the  mouth  the  creek  is  deeper  and  wider.  The  average  depth 
from  the  month  to  the  bridge  between  Say  ville  and  Bay  port  (a  distance  of  5,300  feet 
by  the  course  of  the  stream  and  about  4,500  feet  in  a  straight  line)  is  about  20  inches 
at  mean  low  water.  The  mean  rise  of  tide  is  about  1.1  feet.  At  about  350  feet  from 
its  mouth  the  stream  turns  abruptly  to  the  east,  and  runs  in  that  direction  for  150 
feet  thence  south  to  the  bay.  For  this  150  feet  a  sand-spit,  rising  about  1  foot  above 
mean  high  water,  separates  the  creek  from  the  bay.  The  end  of  this  spit  is  rapidly 
advancing  eastward,  owing  to  the  drift  of  sand  from  the  west  in  south weeterlv 
winds,  and  is  shifting  the  mouth  of  the  creek  to  the  east.  The  sand-bar  at  the  mouth 
of  the  creek  is  the  extension  of  this  spit  under  water  to  the  east  and  southeast.  An 
examination  of  the  bar  shows  it  to  be  composed  of  very  soft  sand,  evidently  carried 
there  by  storms,  while  the  bottom  along  the  beach  to  the  westward  is  of  hard  sand 
and  pebbles.  The  shifting  of  sand  by  currents  in  Great  South  Bay  is  regularly,  it  is 
said,  from  west  to  east.  Except  near  and  opposite  the  mouth  of  the  creek  the  beach 
slopes  rather  steeply  outward  to  the  4-foot  curve  in  the  bay. 

The  effect  of  the  tide  is  almost  imperceptible  at  the  bridge,  and  from  this  point  up 
the  water  of  the  creek  is  said  to  be  fresh,  being  supplied  by  numerous  springs.  The 
current  at  and  near  the  mouth  was,  at  the  time  of  my  visit,  very  slight,  but  it  is  said 
to  be  oflen  considerably  stronger.  It  is  mainly  due  to  the  ftesh  water  from*  above. 
The  bed  and  banks  of  the  stream  are  mostly  of  sand,  as  is  nearly  all  that  part  of 
Long  Island.  The  mouth  of  the  creek  is  three-quarters  of  a  mile  from  Say  ville  (to 
which  a  level  road  leads)  and  one-half  mile  from  Bayport. 

FRE8BNT  COMMERGS. 


Say  ville  is  said  to  have  a  permanent  population  of  3,500  (I 
less),  and  a  summer  population  of  4,500,  and  Bayport  a  pern 


should  estimate  it  at 
permanent  population  of 
1,500,  with  an  increase  of  300  in  summer,  and  both  towns  are  jprowinj^  quite  rapidly. 
The  permanent  population  of  these  towns  depends  almost  entirely,  either  directly  or 
indirectly,  upon  the  oy  storing  and  fishing  industry,  there  being  no  manufactures  and 
almost  no  wrms  in  or  near  either  place.  I  was  informed  that  about  325  oyst«r 
and  fishing  boats,  belonging  to  Say  ville  and  Bayport  were  registered  at  the  cus- 
tom-house in  Patchogue,  with  a  total  tonnage  of  2,950  tons.  This  is  exclusive 
of  all  boats  under  5  tons,  of  which  there  are  said  to  be  about  150.  The  boats  draw 
from  20  inches  to  3  feet,  and  are  principally  sloops.  The  oyster  and  fishing  fleet  dur- 
ing the  aumroer  hikve  to  lie  at  anchor  in  the  open  bay«  In  storms  they  are  frequeatl^ 
washed  ashore,  as  many  as  ten  having  been  washed  ashoro  ia  a  »Viig\A  m\^\i.   \w\>l^ 
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winter  they  are  mostly  ]aid  ap  at  PatoboRne,  4  miles  east,  and  in  the  Coimeqaoi 
River,  3|  miles  west,  as  they  can  enter  and  leave  Br  iwn's  Creek  only  on  extraordi- 
nary high  tides.  When  ioe  is  expected  to  form  in  the  bay  the  boats  are  taken  at 
onoe  to  their  winter  quarters  to  avoid  being  canght  in  the  bay  by  ice.  If  the  ice  does 
not  form  as  soon  as  expected  tihe  boats  would  be  used  in  the  day-time,  being  taken 
each  night  to  Patchogue  or  the  Conneqnot  River,  were  it  not  for  the  distance  to  be 
traveled  each  mominff  and  night  from  Bayvilie.  If  there  were  a  harbor  at  Sayville, 
where  these  boats  could  be  laid  up,  it  is  estimated  that  a  month  each  year  could  be 
saved  to  the  oystermen  and  fishermen. 

About  5,000  tons  of  coal,  building  materials,  and  general  metchandise  are  annually 
brought  into  these  two  towns,  but  at  present  the  larger  part  of  it  comes  by  rail; 
about  700  tons  of  coal  and  some  building  materials,  however,  are  annually  brought 
by  water,  but  on  account  of  the  difficulty  of  unloading  the  proportion  brought  by 
water  is  constantly  diminishing.  It  is  said  to  be  impracticable  to  build  docks  ex- 
tending into  the  open  bay.strong  enough  to  withstand  the  ice  and  storms.  Last 
winter  the  ice  on  the  bay  between  Sayville  and  Fire  Island  Beach,  which  separate* 
the  bay  from  the  ocean,  was  22  inches  thick,  and  every  winter  the  bay  is  frozen  com- 
pletely across.  Fire  Island  Beach  is  too  low  to  break  the  winds  fromiihe  ooean,  and 
ine  is  often  driven  through  and  across  the  bay  with  great  force.  Vessels  wishing  to 
unload  come  up  toward  the  beach  until  they  ground,  and  wagons  are  driven  out  to 
them  through  the  water  to  take  the  cargoes  ashore.  Of  course,  only  sloops  and 
schooners  of  light  draught  can  be  used  in  this  way.  The  vessels  so  used  cany  from 
12  to  40  tons,  and  seldom  draw  over  4  feet.  The  difficulty  of  landing  cargoes  makes 
the  water  transportation  unusually  expensive,  and  enables  the  Long  Island  Railroad 
to  maintain  excessive  freight  rates  to  these  places. 

PROSFECnVS  COMBISBCS. 

If  the  entrance  to  the  creek  were  deepened  so  as  to  allow  vessels  of  6  feet  draught 
to  enter  and  unload  at  docks  just  inside  the  entrance,  It  is  claimed  that  M  Uie  coal 
and  building  materials  and  much  of  the  general  merchandise  used  in  SayviUe  and 
Bayport  would  be  brought  bywater.  With  the  reduction  in  the  price  of  building 
materials  thus  caused  it  is  thought  that  a  large  number  of  countiy  housea  would  be 
put  up  in  this  vicinity  b^  persons  who  are  at  present  detened  by  high  cost  of  trans- 
portation of  these  matenals. 

DESIRED  IMPROVEMENT. 

It  is  desired  to  have  a  channel  100  ieet  wide  and  6  feet  deep  at  mean  low  water  out 
fi'om  the  6-foot  curve  in  the  bay,  across  the  sand-spit,  to  the  point  where  the  creek 
near  its  mouth  bends  toward  the  east;  to  widen  the  creek  to  100  feet  and  deepen  it 
to  6  feet  from  this  point  to  the  next  bend  of  the  creek  going  north  ;  to  protect  the 
dredged  channel  in  the  bay  by  a  breakwater  or  jetty  on  its  west  side:  and  to  exca- 
vate a  basin  next  north  of  the  dredged  channel,  4  feet  deep  and  of  sufficient  size  for 
laying  up  one  hundred  and  sixty-seven  oyster  and  fishing  boats,  the  present  number 
that  would  use  such  a  harbor. 

I  have  estimated  for  a  basin  of  4  acres,  which  gives  sufficient  mom  for  laying  up  two 
hundred  of  these  boats.  To  dredge  a  channel  100  feet  wide  and  6  feet  deep  from  the 
6-foob  curve  in  the  bay,  including  the  cut  through  the  beach  and  widening  the  creek, 
about  1,900  feet  in  all,  would  require  the  removal  of  33,000  cubic  yards  of  sand, 
measured  in  scows,  which  at  30  cents  per  cubic  yard  would  cost  1^.900. 

To  construct  a  jetty  1,650  feet  long,  3  feet  wide  on  top,  with  side  slopes  of  one  on 
one,  and  rising  1  foot  above  high  water,  would  require  4,700  tons  of  stone,  which  at 
|2.50a^  i4^n  would^ost  $11,750. 

Toffcavate  aDastn  of  4  acres,  4  feet  deep  at  mean  low  water,  would  require  the 
removal  of  52,000  cubic  yards  of  sand,  which  at  30  cents  per  cubic  yard  would  cost 
115,600. 

Adding  $5,750  for  engineering  and  contingencies  (about  15  per  cent),  gives  a  total 
of  $43,000.    •    •    • 

It  will  be  seen  that  any  improvement  made  in  this  locality  mast  be 
almost  entirely  artificial,  as  the  creek  is  of  very  little  ase  as  a  harbor. 
The  accompanying  tracing  from  the  Coast  Sarvey  chart  of  the  soathern 
coast  of  Long  Island  shows  the  locality,  with  the  Patchogae  Biver  4 
miles  east,  and  the  Gonnequot  Biver  3^  miles  west,  where  boats  are 
laid  up  for  the  winter. 

Ill  1886  an  examination  was  made  of  Patchogae  Biver  in  parsaance 
of  the  river  and  harbor  act  of  Aagast  5, 1886,  yet  no  appropriation  was 
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made  at  the  Bession  of  C bngi^efiSy  though  it  waa  reported  worthy  of  im^ 
provement 

The  cost  of  making  a  harbor  at  Brown^s  Greek  is  estimated  at 
$43,000. 

I  do  not  think  that  this  expenditure  is  warranted  by  the  present  and 
prospective  demands  of  commerce,  especially  in  view  of  the  proximity 
of  the  Patchogue  and  Gonnequot  rivers,  and  I  woald  therefore  report 
that,  in  my  opinion,  Brown's  Greek  is  not  worthy  of  improvement. 
Very  respectfally,  your  obedient  servant, 

D.  G.  Houston, 
Lieut  CoL  of  Engineers. 
Brig.  Oen.  Thomas  L.  Gasey, 

Chief  of  EngifheerSj  U.  B.  A. 


urrrEB  of  mr.  joskfh  wood.  . 

Pbttit  &,  Woof>,  Attobneys  and  Counsellors  at  Law, 

New  York,  February  23,  1889. 

Dbar  Sir  :  I  have  the  honor  to  present  to  vou  herewith  a  petition  for  the  farther 
inspection  and  survey  of  Brown's  River,  with  a  view  to  its  recommendation  to  Con- 
gress for  improvement  as  a  harbor,  very  generally  siened  by  the  substantial  men  of  the 
vicinity.  In  addition  it  i»  my  privilege  to  inclose  a  letter  from  Hon.  James  W.  Covert, 
Congressman-elect,  from  the  Iiong  Island  district,  indorsing  the  petition.  As  a  citizen 
of  the  neighborhood  of  Brown's  River,  without  other  interest  in  the  matter  than  the 
pablic  advantage,  the  improvement  has  my  heartiest  well- wishes. 

May  I  ask  yon  to  advise  me  of  any  action  yonr  department  may  be  pleased  to  take 
in  this  matter,  in  order  that  we  may  be  prepared  to  present  to  the  officer  in  charge 
soch  surveys  and  statistics  as  will  aid  his  determination  T 
Very  respectfully  yours, 

Joseph  Wood. 

The  Chief  of  Engineers. 

[First  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
March  7,  1889. 

RespectfnUy  referred  to  Lieut.  CoK  D.  C.  Houston,  Corps  of  Engineers,  for  his  views 
regarding  the  reconsideration  of  this  matter,  as  desired  oy  the  petitioners. 
These  papers  to  be  returned  to  this  office. 
By  command  of  Brigadier-General  Casey : 

J  AS.  C.  Post, 
Major  of  Engineers, 

[Second  indorsement.] 

Engineer  Office, 

U.  S.  Army, 
New  York,  March  8,  1889. 

Respectfully  returned  to  the  Chief  of  Engineers.  My  report  on  preliminary  exam- 
ination of  Brown's  Creek,  Sayville,  N.  Y.,  dated  October  27,  1888,  was  based  on  a 
personal  examination  bv  First  Lieut.  J.  C.  Sanford,  Corps  of  Engineers,  and  consists 
principally  of  extracts  from  his  report  to  me.  He  bad  interviews  with  several  of  the 
citizens,  and  particularly  with  Messrs.  Morris  J.  Terr;^!  William  F.  Hibbard,  and  H. 
Richmond,  whose  names  are  among  those  on  this  petition. 

Every  opportunity  was  giveu  to  furnish  commercial  statistics,  and  these  were  sup- 
plied by  Messrs.  Terry  and  Hibbard. 

No  survey  can  be  made  unless  it  shall  appear  from  a  preliminary  examination  that 
the  harbor  or  river  is  worthy  of  improvement,  having  in  view  the  present  and  pros- 
pective demands  of  commerce.  My  report  contains,  I  think,  all  the  information  nec- 
essary to  decide  this  question,  unless,  possibly,  as  to  the  amount  of  commerce  to  be 
benefated;  which  is  claimed  in  the  petition  to  be  very  large.  At  the  same  time  it  U 
proper  that  those  Interested  should  hare  every  opportunity  to  etXYnoaa  \\L«a  n\«^%^ 
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and  I  wonld  therefc^re  lecommend  that  the  preliminary  examination  becontinaedfoi 
the  parpoae  of  proctirini^  additional  information. 

There  are  snfficieiit  funds  on  hand  for  this  purpose  from  the  allotment  for  prelimi- 
nary examinations  in  this  district. 

D.  C.  Houston, 
Lieut,  Col.  of  Enginten, 
IThird  indorsement.  | 

Office  Chief  of  Engineers,  U.  S.  Army, 

March  13,  1889. 

Bespectfnlly  retamed  to  Lieutenant-Colonel  Hoaston,  whose  reoommendatioD  lo 
the  preceding  indorsement  is  approved,  and  who  is  authorized  to  apply  therefor  as 
mncn  as  may  be  necessary  of  the  funds  in  his  hands  for  preliminary  examinations  in 

his  district. 

•  •  •  •  •  •  • 

By  command  of  Brigadier-General  Casey : 

Jas.  C,  Post, 
Major  of  Engineers, 


supplemental  report. 

Engineer  Office,  U.  S.  Aruct, 

New  York,  May  18, 1889. 

General  :  I  have  the  honor  to  sabmit  the  following  report  on  con- 
tinuation of  the  preliminary  examination  of  Bi-own's  Creek,  Sajville, 
N.  Y.,  made  in  pursuance  of  the  river  and  harbor  act  of  August  11, 
1888. 

1  u  my  report  dated  October  27, 1888, 1  stated  that  ^'  the  cost  of  mak- 
ing  a  harbor  at  Brown's  Greek  is  estimated  at  $43,000.  I  do  not  think 
that  this  expenditure  is  warranted  by  the  present  and  prospective  de- 
mands of  commerce,  especially  in  view  of  the  proximity  of  the  Pat- 
cbogue  and  Conneqnot  rivers,  and  I  would  therefore  report  that,  in  my 
opinion.  Brown's  Greek  is  not  worthy  of  improvement" 

The  people  interested  were  dissatisfied  with  this  report,  and  upon 
their  representations  I  was  authorized  to  make  a  further  examination. 

I  forward  herewith  a  communication  from  the  execntive  committee 
of  the  village  improvement  society,  which  fully  states  very  clearly  the 
ueetl  of  a  harbor  at  Say  ville.  It  seems  that  the  demands  of  commerce 
in  that  vicinity  are  much  greater  than  appears  from  the  information 
which  could  be  obtained  at  the  time  when  my  former  report  was  made. 
It  is  claimed  that  if  a  harbor  were  provided  there'  it  would  enable  the 
people  engaged  in  the  oyster  and  fishing  industries  to  be  employed 
some  two  months  longer  during  the  year  than  is  now  the  case. 

I  have  recently  made  a  personal  examination  of  Brown's  Greek  and 
vicinity,  and  am  satisfied  that  a  harbor  there  would  be  of  great  benefit 
to  a  very  important  industry.  The  number  of  persons  employed  as 
crews  of  the  boats  is  stated  to  be  about  500. 

It  is  probable  that  a  usefnl  improvement  can  be  made  at  less  cost 
than  the  former  estimate.  For  these  reasons  I  would  report  that,  in 
my  opinion.  Brown's  Greek  is  worthy  of  improvement.  A  survey  is 
necessary  to  prepare  plan  and  estimates  of  cost  The  expenses  of  the 
survey  will  not  exceed  in  addition  to  the  funds  on  hand  $75,.an  estimate 
for  which  is  submitted. 

Very  respectfully,  your  obedient  servant, 

D.  G.  Houston, 
Lievi.  VoL  of  Engineers. 

Brig.  Gen  Thomas  I,  Gasey, 

Chief  of  Engineer 8^  U.  8.A. 
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subvey  op  brown's  obebk,  sayyille,  new  yobs!. 

Engineer  Cppice,  TJ.  S.  Army, 

New  YorJc,  November  26,.  1889. 

General:  I  have  the  honor  to  submit  the  following  report  on  sur- 
vey of  Brown's  Greek,  Say ville,  N.  Y.,  made  in  pursuance  of  the  river 
and  harbor  act  of  August  11, 1888. 

Reports  on  preliminary  esaminations  were  submitted  by  me,  dated 
October  27,  1888,  and  May  18, 1889. 

Accompanying  the  last-mentioned  report  was  a  communication  from 
the  executive  committee  of  the  Village  Improvement  Society  of  Say- 
ville,  which  gives  very  fully  the  reasons  why  a  harbor  is  needed  at  that 
locality. 

For  information  as  to  the  benefit  to  commerce  and  navigation  which 
would  result  from  a  harbor  at  Sayville,  I  would  refer  to  this  paper  and 
also  to  the  accompanying  communicatiou  from  the  same  committee, 
dated  June  29, 1889.  Such  a  harbor  as  is  needed  can  be  provided  by 
the  improvement  of  Brown's  Greek,  which  is  a  small  stream  emptying 
into  Great  South  Bay  on  its  north  shore,  and  is  in  about  the  center  of 
the  district  inhabited  by  the  oystermen  and  fishermen. 

A  survey  of  this  creek  was  made  by  Mr.  Henry  N.  Babcock,  assistant 
engineer,  in  June,  1889,  and  the  results  are  shown  on  the  accompany- 
ing tracing.*  The  portion  of  the  creek  (5,000  feet  in  length)  embraced 
in  the  survey  has  an  average  width  of  77  feet,  and  a  depth  varying  from 
0  feet  to  3  feet  below  mean  1o\k  water  in  Great  South  Bay.  The  depth 
at  the  entrance  is  0.4  foot. 

The  object  of  the  desired  improvement  is  to  secure  aa  anchorage- 
ground,  or  place  where  the  fishing  boats  can  lie  in  safety  during  rough 
weather.  This  can  be  accomplished  by  widening  and  deepening  tlie 
creek  and  improving  its  mouth.  To  prevent  the  entrance  from  filling 
up  by  drift  and  wave  action,  jetties  will  probably  be  needed  on  both 
sides,  certainly  on  the  west  side,  as  the  drift  of  sand  along  the  shore 
is  from  the  west  to  east.  The  jetties  should  be  of  riprap,  the  top  and 
slopes  to  be  of  stone  weighing  not  less  than  one-fourth  ton,  the  top  to 
be  3  feet  wide  and  1  foot  above  high  water,  with  slopes  of  one  on  one. 
The  stone  on  the  top  and  slopes  should  be  selected  and  careluUy  laid  so 
lis  to  present  as  smooth  a  surface  as  possible,  to  resist  the  action  of 
moving  ice. 

The  cost  of  dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean 
low  water  from  the  Gfoot  curve  in  the  bay  up  to  the  first  bend  in  the 
creek  (1,850  feet)  is  estimated  to  be — 

• 

33,000  oabio  yards,  at  30  cents  per  cabio  yard,  the  material  to  be  deposited 
in  the  bay |9,yO0 

For  a  4-foot  channel  100  feet  wide  above  this  point  to  the  highway  bridge, 
4,680  feet,  86,000  cubic  yards,  at  14  cents  per  cubic  yard,  the  material  to 
be  placed  on  the  banks 12,040 

Cost  of  west  Jetty,  1,600  feet  long,  3,700  cnbic  yards  of  riprap,  at  $2.50  per 
cubic  yard 9,250 

Cost  of  east  jetty,  1,400  feet  long,  3,100  cubic  yards  of  riprap,  at  |2.50  per 
cnbic  yard 7,750 

Contingencies 7,0G0 

Total 46,000 

The  first  work  to  be  done  should  be  the  deepening  at  and  near  the 
month,  and  the  construction  of  jetties,  commencing  at  the  shore  end. 

These  works  should  be  carried  on  simultaneously. 

-  ■  ■  ■    ■  — . —      ■  ^ 

'Omitted:  Printed  in  House  Ex.  Doc.  No.  22,  Fifty-&rat  OoTi|K^««a,^WV>«M«k»i\i.v 
MN0  9a 43 
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This  improvement  would  not  onlj  benefit  thoM  engaged  in  oyster- 
iug  and  fishing,  bat  would  enable  many  articles  of  commerce  to  be 
brought  to  Say  ville  by  water  instead  of  by  rail,  as  at  present.    A  partial 
improvement  would  be  of  great  benefit  to  the  small  vessels. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Colonel  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


LETTER  FROM  EXECUTIVE  COMinTTSE  OF  THE  VILLAGE  IMPROVEMENT  SOCIETY  OF 

SATVlLLBy  NEW  YORK. 

[In  proposed  improyomiukt  of  Brown's  Riyer.] 

Sayville,  Long  Island,  N.  Y.,  June  29, 1889. 

The  executive  committee  of  the  Village  Improvement  Society  beg  leave  to  supple- 
ment their  former  address  with  the  following  statistics,  which  have  been  carefnlly 
compiled  from  the  resalts  of  exhaustive  inquiries,  and  are  believed  to  be  the  most 
accurate  representation  obtainable.  The  committ-ee  are  well  assnred  that  the  figures 
given  below  are  *'  inside"  estimates  in  each  instance,  and  are  entirely  free  from  ex- 
aggeration. 

Annual  product  of  the  Great  South  Bay  hettceen  Patchogue  and  Great  Kivera  ;  -.numher  of 

vessels  and  men  employed  and  their  earnings. 


Produots. 


Good  flab  formarket ^ .' tons. 

Menhaden  (ostimated  by  namber) 

'Mussels bashels. 

Oysters do... 

Clams, 7,6S0. 000  (sold  by  count) bashels  small. 


Total 


QnanUtfea. 


95 

17.000,000 

6fi,000 

17ft,  000 

3.000 


Vessels  employed. 


Sloops,  each  $1.100 

Ga^boat6,  each  $1,000 . . 
Schooners,  eaoh  $2,000. 


Total 


Namber. 


82 

122 

9 


Valoea. 


$11,879 
21,2S0 


175.000 
18,000 


229.025 


Samiags 
p^r  annom. 


$M.30O 

122,000 

18,001 


230. 20O 


Men  and  hoys  employed,  residing  in  the  villages  of  SayvUle,  Bayport,  and  Blue  Point 


Eighty-two  sloops 240 

One  hundred  and  twenty-two  oat-boats 300 

Nine  schooners 64 

Total on 


Respectfully  sabmitted. 


Col.  D.  C.  Houston, 

Corps  of  Engineers,  U.  8.  A, 


Joseph  Wood, 
Counsel  to  the  Committee, 
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D23. 
PRELIMINARY  EXAMINATION  OF  LARCHMONT  HARBOR,  NEW  YORK. 

Engineer  Office,  United  States  Army, 

New  York,  November  28, 1888. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  on  a  prelimi- 
nary examination  of  Larchmont  Harbor,  New  York,  made  in  pursuance 
of  the  river  and  harbor  act  of  Angnst  11, 1888,  and  directed  iu  letter 
from  the  Chief  of  Engineers,  dated  August  28, 1888. 

The  accompanying  report  of  Lieut.  James  G.  Sanford,  Corps  of  Engi- 
neers, gives  a  detailed  description  of  the  harbor  and  other  information. 

This  harbor  is  located  on  the  north  shore  of  Long  Island  Sound, 
about  20  miles  from  New  York  City.  At  the  entrance  to  the  harbor  are 
two  rocks  which  are  dangerous  to  navigation.  The  cost  of  removing 
these  rocks  to  a  depth  of  15  feet  mean  low  water  is  estimated  approxi* 
mately  as  follows : 

Removal  of  Umbrella  Rock,  2,500  cubic  yards,  at|25 |62,500 

Removal  of  Haron  Rock,  225  cubic  yards,  at  $25 5,625 

ContiDgencies 9,875 

Total - 78,000 

This  harbor  is  principally  used  by  vessels  belonging  to  the  Larch- 
mont Yacht  Club,  one  of  the  largest  organizations  of  the  kind  in  this 
country.  In  May,  1888,  the  yachts  enrolled  on  the  club's  list  included 
25  steamers,  with  a  total  tonnage  of  1,754  tons,  the  largest  measuring 
508  tons;  26  schooners,  with  a  total  tonnage  of  1,491  tons;  70  sloops, 
with  a  total  tonnage  of  1,672  tons,  and  55  smaller  boats. 

Since  then  from  twenty  to  twenty^fife  new  vessels  have  been  added, 
ranging  from  20  to  300  tons,  making  the  total  number  about  two  hun- 
dred. The  total  value  of  these  vessels  is  estimated  at  from  $3,500,000 
to  $4,000,000.  The  harbor  is  also  largely  used  by  vessels  belonging  to 
other  dubs,  and  to  a  small  extent  by  commercial  vessels. 

In  view  of  the  value  of  the  property  to  be  benefited  and  the  impor- 
tance to  the  country  of  the  yachting  industry,  I  am  of  opinion  that  the 
harbor  is  worthy  of  improvement. 

In  the  construction  and  navigation  of  yachts  a  large  number  of  per- 
sons are  employed,  improvements  in  ship-building  are  encouraged,  sea- 
men are  trained  in  their  duties,  and  the  naval  power  of  the  country  is 
thus  increased. 

No  general  survey  of  the  harbor  is  needed,  as  the  Coast  Survey 
charts  are  very  complete,  but  a  detailed  survey  of  the  rocks  is  necessary 
to  ascertain  the  exact  amount  of  material  to  be  removed.  For  such  a 
survey  the  sum  of  $600  is  estimated. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
^  Lieut.  Col.  of  Engineers, 

Brig.  Gren.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
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report  of  ubutbnain*  james  c.  8anf0rd,  corps  op  engineers. 

Enqixeer  Ofvicb,  United  Staivs  Army, 

New  T&rk,  October  19, 1888. 

Sir  :  In  accordance  with  your  instrnctioDB  I  made  a  preliminary  examination  of 
Larchmont  Harbor,  New  York,  on  the  19th  ultimo,  and  nave  the  honor  tomaketbe 
following  report : 

DESCRIPTION  OF  HARROR. 

Larohniont  Harbor,  known  on  the  Coast  Survey  chart  of  Long  Island  Soand  m 
Delancey  Cove,  is  a  bay  indenting  the  north  shore  of  Long  Island  Sound  about  6  milei 
west  of  the  boundary  line  between  the  States  of  New  York  and  Connecticut.    It  is 
nearly  rectangular  in  shape,  and  is  about  five-eighths  of  a  mile  lon^  (north  and  soath) 
by  a  balf  mile  wide  (east  and  west).    The  headland  on  tbe  west  side  of  the  entrance 
projects  about  one-fourth  of  a  mile  further  to  the  south  than  that  on  the  east  side  (Long 
Beach  Point).    The  depth  varies  from  0  to  18  feet  at  mean  low  water,  though  tbe  Ut- 
ter depth  exists  only  at  the  mouth  of  the  harbor.    The  area  within  the  12-foot  carve 
is  about  13  acres,  aud  that  within  the  6-foot  curve  about  68  acres.  The  mouth  of  the 
harbor  is  obstructed  by  two  rocks—Umbrella  Rock,  with  a  depth  of  4  feet  over  it  at 
mean  low  water  and  an  area  within  the  15- foot  curve  of  about  1,350  square  yards. 
and  Huron  Rock  (not  shown  on  the  chart),  with  9  feet  depth  at  mean  low  water  and 
an  area  within  the  15-foot  curve  of  about  225  square  yards.    Umbrella  Rook  is  about 
800  feet  from  the  west  side  of  the  entrance  and  Huron  Rock  about  the  same  distance 
from  the  east  side,  both  rocks  being  near  the  line  joining  the  headlands.    An  exten- 
sive reef,  with  outlying  shoal  spots  known  as  the  Hen  and  Chickens,  with  its  higbeet 
point  3  feet  above  mean  low  water  and  having  an  area  within  the  16-foot  curve  of 
about  75  acres,  lies  about  1,200  feet  directly  south  of  the  mouth  of  the  harbor,  and 
prevents  vessels  from  entering  the  harbor  by  a  direct  course.    Umbrella  Rock  lies 
almost  in  the  center  of  the  channel  by  which  vessels  passing  to  the  west  of  the  Hen 
and  Chickens  enter  the  harbor,  while  Huron  Rock  occupies  a  similar  position  in  the 
east  channel.   Several  vessels  have  struck  Umbrella  Rock  during  t^he  past  season, 
one  being  considerably  injured,  and  one  vessel  ran  on  Huron  Rook  (the  existence  of 
the  rock  was  not  known  until  this  time)  and  could  not  be  gotten  oflf  until  the  next 
high  tide,  sustaining  severe  injuries.    On  account  of  the  danger  of  swinging  against 
tbem,  these  rocks  considerably  reduce  the  anchorage  room  near  the  month  of  the  har- 
bor, where  steamers  and  schooners  of  deep  draught  have  to  anchor.   The  harbor  is 
often  overcrowded,  and  the  matter  of  anchorage  room  is  an  important  one. 

PRESENT  COMMERCE. 

Larcbmout  is  a  suburban  village,  having  a  population  of  about  2,000  in  summer  and 
300  iu  winter,  and  is  growing  rapidly.  It  was  founded  aud  developed  by  a  land  as- 
sociation known  as  the  Larcnmont  Mauor  Company.  .No  business,  except  hotel  keep- 
lug,  is  allowed  to  be  carried  on  in  the  place,  and  the  harbor  is  little  used  for  com- 
merce. Tbe  only  cargoes  brought  into  the  harbor  during  the  past  year  were,  as  far 
as  I  could  learn,  4  schooner-loads  of  building  materials.  It  is,  nowe ver,  largely  used 
by  the  vessels  belonging  to  the  Larcbmout  Yacht  Club,  one  of  tbe  largest  and  most 
rapidly  growing  organizations  of  this  kind  in  the  country.  In  May,  1888,  the  club 
had  a  membership  ot  504,  and  the  yachts  enrolled  on  the  cluVs  list  included  25  steam- 


list  issued  in  May,  1888«  shows  the  condition  of  the  club  at  that  time.  Since  then  the 
membership  has  been  increased  to  597,  and  from  20  to  25  new  vessels,  ranging  from  20 
to  '.^0  tons,  and  having  a  larger  average  tonnage  than  the  vessels  on  the  May  list, 
have  been  added.  The  total  value  of  the  vessels  belonging  to  the  club  is  estimated, 
from  the  known  values  of  several  of  the  vessels,  at  from  $3,500,000  to  $4,000,000. 

A  largo  number  of  the  residents  of  Larcbmout  are  members  of  the  club  and  yacht- 
owners.  Their  yachts  are  usually  anchored  in  the  harbor  during  the  summer  season 
(May  1  to  October  15).  The  other  yachts  belonging  to  the  club  use  the  harbor  for  a 
considerable  part  of  the  season.  In  addition,  a  great  many  yachts  belonging  to  other 
clubs  nse  tho  harbor.  Their  number  is  estimated  at  about  one-half  the  number  be- 
longing to  the  Larchmont  Club.  At  the  time  of  my  visit,  September  19,  there  were 
4  steam-yachts  tonnage  260;  3  schooners,  tonnage  142;  19  sloops,  tonnage  could  not 
be  obtained  ;  1  steam-launch,  2  naphtha-launches,  and  6  cat-boats  in  the  harbor,  with 
a  total  value  of  $465,000.  On  September  1  (the  day  of  the  regatta),  I  counted  m  the 
harbor  5  steam-yachts,  tonnage  592;  9  schooners,  tonnage  421;  4S  sloopts.  tonnage  of 
3,125 ;  2  tugs,  1  of  100  tons ;  4  steam-launches,  1  of  9  feet  draught ;  3  naphtna-lanccbes 
and  about  20  cat-boats.  The  number  given  above  for  September  19  is  only  about 
half  that  using  the  harbor  daily  in  July  and  August.  On  the  night  of  July  3,  lel87, 
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124  cabin  boats  (exolnsive  of  smaller)  anchored  in  tlie  harbor  in  readiness  for  the  re- 
gett-a  of  July  4 ;  aud  on  Jnly  3,  1888,  tho  number  was  considerably  greater.  At  such 
times  ((>  to  10  days  each  season)  the  harbor  is  greatly  overcrowded. 

The  yachts  using  the  harbor  fre<inently  have  to  enter  it  after  dark,  on  account  of 
being  becalmed,  or  other  reasons.  The  rooks  at  the  bottom  are  then  very  danger- 
oas.  The  rather  light  coustrnction  of  the  yachts  increases  this  danger,  and  their 
comparatively  great  value  reuders  the  wreck  of  ouo  of  the  more  valuable  ones  a 
serious  loss. 

It  is  said  that  within  the  past  season  from  100  to  200  commercial  vessels  have  used 
the  harbor  for  refuge  from  winds  from  west  to  northeast.  This  is  a  decided  increiise 
over  previous  years,  aucTis  due  to  the  harbor  being  better  known  and  its  obstructions 
more  thoroughly  buoyed. 

PROSPECTIVB  COMMERCE. 

The  increase  in  the  club's  membership  and  in  the  number  of  yachts  belonging  to  it 
has  been  very  rapid.  This  increase  will  probably  continue.  The  proportional  in- 
crease iu  tonnage  has  been  still  greater,  aud  it  is  expected  that  most  of  the  largest 
yachts  on  the  North  Atlantic  coast  will  soon  be  on  tne  club's  list.  The  finest  yacht 
club-house  in  the  country,  it  is  said,  has  been  erected  here  during  the  past  year,  at  a 
cost  of  over  $100,000,  and  grounds  covering  several  acres  and  having  a  large  water 
front  have  been  bought  and  finely  improved  by  the  club.  These  fidded  attractions 
have  largely  increased  the  use  of  the  harbor  by  yachts  during  the  past  season,  and  a 
continued  increase  may  be  looked  for.    A  ship-yard  and  marine  railway  for  the  re- 

f)air  of  yachts  aud  other  vessels  is  to  be  establii^hed  on  the  west  side  of  the  harbor, 
t  is  thought  that  the  harbor  would  be  considerably  used  as  a  harbor  of  refuge  by 
coasting  vessels  if  the  obstructions  at  its  mouth  were  removed.  The  improvement 
of  the  harbor  would  increase  its  use  by  the  large  yachting  fleet  of  Long  Island  Sound 
and  New  York  Harbor,  and  would  relieve  the  anchorage  ground  of  commercial  har- 
bors, where  the  anchoring  of  yacht«  often  seriously  interleres  with  commerce.  New 
Rofsbelle  Harbor,  Cit^  Island  Roads,  and  parts  of  New  York  Bay  are  much  obstructed 
in  this  way,  and  collisions  often  result  from  it. 

DESIRED  IMPROVEMENT. 

The  removal  ot  Huron  Rock  to  15  feet  at  mean  low  water,  and  of  Umbrella  Rook 
preferably  to  15  feet  (though  its  removal  to  12  feet  would  give  substantial  relief,  as 
there  were  on  the  list  of  last  May  only  six  vessels  belonging  to  the  club  drawing  12 
feet  or  over)  is  desired. 

To  remove  Huron  Rock  to  15  feet  would  require  the  removal  approximately  of  225 
cubic  yards  of  rock  measured  in  place,  which,  at  $25  per  cubic  yard,  would  cost 
$5,625. 

To  remove  Umbrella  Rock  to  15  feet  would  require  approximately  the  removal  of 
2,500  cubic  yards  of  rock,  which,  at  $25  per  cubic  yard,  would  cost  $62,500. 

Adding  $9,875  (about  15  per  cent)  for  engineering  and  contingencies,  would  make 
a  total  of  $78,000. 

If  Umbrella  Rook  were  removed  to  12  feet  the  cost  of  its  removal  would  be  reduced 
about  one-half,  and  the  total  cost  of  the  improvement  would  be  about  $42,500. 

The  rock  taken  out  can  be  deposited  iu  the  upper  part  of  the  harbor,  where  it  is 
desired  to  form  a  breakwater. 

Before  a  close  estimate  could  be  made,  a  careful  survey  would  be  necessary.  I 
ahould  estimate  its  cost  at  $600. 

I  am  indebted  to  Messrs.  O.  C.  W.  Lowrey,  E.  L.  Bnshe,  and  others,  of  the  Laroh- 
mont  Yacht  Club,  for  information  and  facilities  for  making  the  examination. 
Very  respectfully,  your  obedient  servant, 

James  C.  Sanford, 

First  JAeui.  of  EngineerBi 

Col.  D.  C.  Houston, 

Corpa  of  Engineers f  U.  8,  A, 


survey  op  larohmont  harbor,  new  york. 

Engineer  Office,  United  States  Army, 

New  YorJcy  November  26,  1889. 

Obneral  :  I  have  the  hoDor  to  submit  the  followiD^  rei>ort  on  survey 
of  Larobmoot  Harbor,  LoDg  Inland  Sound,  New  York,  made  iu  i^wv^w- 
ance  of  the  river  and  harbor  act  of  Augast  11, 1&%. 
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I  woiild  refer  to  my  preliminary  reix)rt,  dated  November  28, 1888,  for 
information  a3  to  the  amonnt  ol  commerce  and  navigation  to  be  beue 
fited  by  the  improvement  of  this  harbor.  The  entrance  to  the  harbor 
is  obstructed  by  two  rocks,  shown  on  the  accompanying  tracing,  known 
as  Umbrella  and  Huron  rocks.  When  the  preliminary  examinatiou  was 
made  it  was  understood  to  be  the  desire  of  those  interested  in  the  har- 
bor to  have  these  rocks  removed,  and  a  detailed  survey  was  made  in 
August-September,  1889,  by  Mr.  Henry  K  Babcock,  assistant  engineer, 
for  the  purpose  of  making  an  accurate  estimate.  I  transmit  his  report, 
which  includes  a  survey  of  other  obstructions  and  an  alternate  project 
for  breakwaters.  This  latter  does  not  at  present  meet  the  approval  of 
those  interested,  but  is  submitted  for  consideration. 

The  quantity  of  rock  to  be  removed  above  the  plane  of  15  feet  below 
mean  low  water  is — for  Umbrella  Bock,  3,329  cubic  yards ;  for  Huron 
Eock,  33G  cubic  yards ;  total,  3,665  cubic  yards.  The  estimated  cost  of 
removing  this  amount,  including  contingent  expenses,  is  $126,600. 

The  rock  removed  should  be  deposit^  on  the  northerly  end  of  Hen 
and  Chickens  Reef,  in  depth  of  14  or  15  feet,' to  form  a  breakwater  or 
beacon  to  clearly  mark  the  location  of  the  reef  and  the  entrance  to 
Larchmont  Harbor. 

Very  respectfully,  your  obedient  servant, 

D.  O.  Houston, 

Colonel  of  Bngineen. 

Brig.  Gen.  Thomas  L.  Oaset, 

Chief  of  Engineers,  U.  8.  A, 


report  of  mr.  hknry  n.  babcock,  assistant  rnoinxbr. 

Engineer  Office,  United  States  Abict, 

New  Ywrky  Nawmber  21, 180). 

Colonel:  I  liavo  the  honor  to  sabmit  the  following  report  apon  a Buryey  of  Lareh- 
mont  Harbor,  New  York,  made  under  your  direction  m  Augnst-tieptember,  1889 : 

general  description  of  harbor  and  statement  of  PRESEia*  AND  PROSPECnVE 

COMMERCE. 

Tbeae  are  given  in  sufficient  detail  and  accuracy  in  your  report  on  the  preliminary 
examination  of  Larch?nont  Harbor  (with  Lieutenant  Sanford's  report  as  iuclotare) 
dated  November  28, 1B88  (sceLietters  Sent— examinations  and  surveys,  pages  )J04-210). 
The  name  of  the  harbor  is  changed  from  Delaucy  Cove  to  Larchmont  Harbor  on  the 
last  Coast  Survey  chart.  No  material  changes  have  taken  place  in  present  or  pros- 
pective commerce  since  the  date  of  that  report. 

SURVEY  AND   MAP. 

In  your  report  upon  the  preliminary  examination  yon  stated  that  no  general  sur- 
vey of  tbe  harbor  was  needed,  as  the  Coast  Survey  chart  was  very  complete,  but  a 
detailed  survey  of  the  rocks  was  necensary  to  ascertain  the  exact  amount  of  material 
to  bo  removed.  However,  part  of  the  time  the  water  was  too  roneh  to  work  ^n  the 
rocks,  and  during  that  time  a  paitial  survey  of  the  harbor  was  made  in  order  to  show 
tbe  relation  of  the  rocks  to  the  channels  and  anchorage  gronnd. 

Umbrella  Rock  was  surveyed  by  driving  four  stakes  around  it  and  stretching  lines 
across,  taking  soundings  at  5-foot  intervals.  One  of  these  stakes  was  run  down  by 
a  scbooner  soon  after  setting,  and  was  replaced.  After  the  work  of  sounding  was 
nearly  finished  sea-weed  collected  on  the  lines  to  such  an  extent  that  they  could  not 
bo  stretched  tight,  and  the  rest  of  the  rock  was  covered  with  soundings  located  by 
transits  on  shore. 

Huron  Rock  was  also  surveyed  by  angles  taken  to  each  sounding,  as  the  bottom 
there  was  too  hard  to  drive  stakes. 

BeaideBf  there  are  two  ledges  inside  t\i«  \i«t\)Qt  viV\<^^^x^  %.mt^«Y^i  t^  verbally 
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directed  by  you.  Souutlings  on  tbese  leclges  were  also  located  by  iut<ersectiug  anglee* 
I  could  not  tind  any  local  name  applied  to  tbese  ledges,  so  bave  designated  tbeni  on 
tbe  map  as  Nortb  Ledge  and  South  Ledge ;  each  is  marked  by  two  spindles,  one  near 
the  upper  and  one  near  the  lower  end. 

Mean  low-water  plane  was  determiued  by  leveling  to  connect  the  tide-gauge  with 
the  belich-mark  at  New  Roche  lie  Harbor. 

The  general  map*  of  the  harbor  is  platted  to  a  scale  of  200  feet  to  the  inch,  and 
detail^  maps*  of  the  rocks  on  the  same  sheet  to  a  scale  of  20  feet  to  the  inch. 

DKTAILKD  DESCRIPTION  OF  ROCKS. 


Umbrella  Rock  is  about  800  feet  southeast  from  Umbrella  Point,  ftrom  which  it  is 
separated  by  a  channel  over  16  feet  deep  quite  up  to  the  shore,  with  bottom  of  soft 
mnd.  The  rock  is  entirely  surrounded  by  mud  so  soft  that  in  places  it  i^  difficult  to 
tell  whether  the  sounding  passes  through  mud  or  not  before  reaching  the  rock.  Um- 
brella Rock  has  two  summits,  one  with  a  least  depth  of  3.1  feet,  the  other  with  a  least 
depth  of  3.9  feet,  and  having  a  gap  about  10  feet  deep  between  them.  The  surface  of 
the  rock  is  quite  ragged.    Tlie  least  bottom  depth  around  the  rock  is  15  feet. 

Following  are  the  areas  of  contours  3  feet  apart  on  this  rock  and  the  volume  of 
rock  in  place  above  snch  contours : 


6-foot  contour. 
9-foot  contour 
12-ftiot  contour 
15-foot  contour 


Squar€  yardt. 

209 

800 

1.304 

1,997 


Volume  above. 


OiiMoyardf. 

65 

660 

1,057 

8,329 


Showing  that  the  average  depth  of  rook  is  above  the  12-foot  curve  3.6  feet,  above  the 
15-foot  curve,  5.0  feet. 

Huron  Rock  is  about  900  feet  southwest  from  Flagler's  Point,  to  which  it  is  con- 
nected by  a  gradnally  sloping  bottom  with  maximum  depth  of  15  feet,  the  bottom 
being  hard  sand  with  many  ontcropptngs  of  rock,  probably  tiowlders. 

The  channel  between  the  rock  and  shore  is  sate  only  for  light>draught  vessels. 
Huron  ^ock  is  apparently  a  ledge,  with  least  depth  of  9.8  feet,  while  theieast  depth 
of  the  surrounding  bottom  is  15  feet. 

Following  are  the  areas  of  contours  3  feet  apart,  with  the  volume^  of  rook  in  place 
above  each : 


Area. 

Yolnine  above. 

9-fbot contour 

Sqttare  yards. 

0 

148 

495 

Oulbie  yardt. 
0 

12-foot  contour.... 

42 

15-foot  contour............... 

836 

Sbowing  that  the  average  depth  of  rock  is  above  the  12- foot  curve  1.2  feet,  above 
the  15  foot  curve,  2.0  feet. 

Morth  Ledge  lies  near  the  west  side  of  the  harbor,  about  1,700  feet  north  of  Um- 
brella Rock.  It  is  separated  from  the  west  shore  by  a  channel  of  10  feet  depth  (ex- 
cept at  the  north  end,  where  the  depth  is  9  feet),  with  a  muddy  bottom,  bnt  this 
channel  is  very  little  used.  The  rook  is  continuous,  but  has  three  crests  rising  above 
low-water  mark,  with  elevations -f- 0.7, -f  1.0, -f- 2.4,  and  depths  of  4  feet  or  over  be- 
tween.   The  rock  is  qnite  ragged  and  irregular. 

Following  are  the  areas  of  certain  contours  and  volumes  of  rock  in  place  above 
each: 


Area. 

Volume  above. 

Vean  low- water  contour 

Square  yards, 

74 
1.304 
2,602 

Cubic  yards. 

6-foot  contour --........_........ 

1.080 

9-foot  contour 

3,024 

■ 

*  Omitted ;  printed  in  House  Ex.  Doc.  No.  40,  Fifty-^rat  Congt^^,  1\t«\.  «»««in>\i. 


680        REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 

Sbowiog  that  the  average  deptb  of  rock  U  above  the  6-foot  cnrve  2.5  feet,  above  the 
9- foot  curve,  3.5  feet. 

South  Ledge  also  lies  near  the  west  side  of  and  near  the  month  of  the  haibor;  be- 
tween it  and  the  west  shore  there  is  a  channel  of  II  feet  deptfi,  with  soft  mnd  bottom, 
but  the  channel  is  out  of  the  way  and  bnt  little  need.  The  rock  is  in  two  i>art8, 
80])arat«d  by  a  channel  10  feet  deep  and  about  25  feet  wide.  The  north  part  rised  to 
4.1  feet  above  low  water,  and  the  south  part  to  1.0  foot  above. 

Following  are  the  areas  of  certain  contonrs  for  both  parts  of  this  ledge  together, 
with  vol  nmes  of  rock  in  place  above  those  contours: 


Mean  low-water  contour. 

6-foot  oontoor 

Q-foot  oontoar 

11 -fuot  contour 


Square  uardM, 

161 

791 

1. 205 

1.553 


Volome  above. 

S3 

1,W« 
2,773 


Showing  that  the  average  depth  of  rock  is  above  the  6-foot  curve  3.2  feet^  above 
the  9-foot  curve,  4.6  feet;  above  the  11-foot  cnrve,  5.3  feet. 

DESIRKD  IMPROVEMKNT. 

At  the  time  of  the  survey  I  spoke  with  several  members  of  the  Larchmont  Tacht 
CluV),  who  are  the  parties  chiefly  interested;  what  they  wished  was  the  removal  of 
Umbrella  and  Huron  rocks.  They  would  also  like  to  have  the  North  Ledge  removed, 
but  did  not  think  they  would  ask  the  United  States  to  undertake  that  now.  At  some 
subsequent  time  they  said  that  they  me$knt  to  ask  the  Grovemment  to  build  a  break- 
water.ofi'  Flagler's  Point  and  perhaps  another  off  the  mouth  of  the  harbor,  to  impiore 
their  anchorage-ground.  I  suggested  to  them  that  removing  rocks  was  expensiTS 
work,  and  that  if  the  breakwater  conld  be  arranged  to  cover  the  rocks,  it  would  not 
be  necessary  to  remove  them.  I  made  rough  estimates  from  the  Coast  Survey  charts 
of  the  probable  cost  of  breakwaters  from  each  side  of  the  mouth  of  the  harbor,  one  to 
extend  to  and  cover  Huron  Rock,  the  other  to  extend  to  and  cover  Umbrella  Rock, 
and  the  general  opinion  seems  to  be  that,  as  the  cost  would  not  (apparently)  exceed 
that  of  removing  the  rocks,  it  would  be  the  better  plan  to  adopt ;  and  they  wished 
an  opportunity  to  consider  it  further  when  the  map  was  platted  and  definifo  estimates 
could  be  made.  The  members  of  the  club  whom  1  spoke  with  were  chiefly.  Commo- 
dore Lowry,  Vice-Commodore  Allie,  Treasurer  Bnshe,  and  Messrs.  Coats  and  Murray, 
of  the  executive  committee.  From  your  recent  letter  from  Comnio<lore  Lowry,  I 
understand  that  the  project  for  breakwaters  is  definitely  abandoned,  but,  as  directed 
by  you,  I  submit  herewith  estimates  both  for  removal  of  rocks  and  for  breakwaters. 

ESTIMATES  OF  COST. 

On  account  of  the  exposed  positions  of  Umbrella  and  Huron  rocks,  I  do  not  think 
it  would  be  safe  to  estimate  the  cost  of  their  removal  at  less  than  |^)0  per  vard,  with 
15  per  cent,  allowed  for  contingencies:  though  if  the  work  could  all  be  jone  under 
one  contract  it  might  be  accomplishea  for  less.  North  and  South  ledges  are  more 
sheltered  and  would  have  to  be  excavated  to  less  depth,  and  a  fair  price  for  them 
would  be  925  per  yard.  To  remove  Umbrella  Rock  to  12  feet,  while  the  depth  around 
it  is  15  feet,  would  probably  be  unsatisfactory,  and  efforts  would  subsequently  be  made 
to  have  it  taken  out  to  15  feet  depth ;  it  would  be  much  more  economical  to  take  it 
out  to  15  feet  depth  at  first. 

Umbrella  Rock,  removing  to  12  feet  depth,  1,657  cubic  yards,  at  |30 $49, 710 

Add  about  15  per  cent,  for  contingencies 7,290 

Total 57,000 

Umbrella  Rock,  removing  to  15  feet  depth,  3,329  cubic  yards,  at  $30 99, 870 

Add  about  15  per  cent,  for  contingencies 15,130 

Total 115.000 

Huron  Rock,  removing  to  15  feet  depth,  33G  cubic  yards,  at  $3() 10,080 

Add  about  15  per  ceut.  for  contingeucies 1,520 

Total 11,600 
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North  Ledge,  removing  to  9  feet  depth,  3,024  cubic  yards,  at  t^ f75, 600 

Add  about  15  per  ceut.  for  contingencies 11,400 

Total 87,000 

South  Ledge,  removing  to  11  feet  depth,  2,773  cubic  yards,  at  |25 69, 325 

Add  about  15  per  cent,  for  contingencies 10,375 

Total 79,700 

Omitting  North  and  South  ledges,  whose  removal  is  not  asked  for,  the  cost  of  remov- 
ing Umbrella  and  Huron  rocks  to  15  feet  depth  would  be  |U.%000+|Ll,ti00=9l26,600. 
Or  of  removing  Huron  to  15  feet  and  Umbrella  to  12  feet,  |57,000+|U, 000=168,000. 

BRSAKWATERfl. 

Breakwaters  in  this  position  should  be  about  5  feet  wide  on  top  and  bnilt  to  10  feet 
above  low  water  (21  feet  above  high  water),  with  side  slopes  of  one  on  one. 

Such  a  breakwater  to  cover  Huron  Rock  would  be  930  feet  long;  the  bottom  ip 
very  hard  and  little  or  nothing  need  be  allowed  for  settling.  It  would  contain  23,000 
tons  of  riprap. 

Such  a  breakwater  to  cover  Umbrella  Rock  would  be  800  feet  long ;  the  bottom  is 
quite  soft,  and  4  feet  average  should  be  allowed  for  settling.  It  wonki  contain  42,000 
tons  of  riprap. 

Judging  from  prices  obtained  at  David's  Island  sea-wall,  riprap  ought  to  be  pur- 
chased for  these  breakwaters  at  ^1.10  per  ton  ;  the  depth  is  ample  for  any  vessels,  ex- 
cept at  the  shore  ends  and  on  the  top  of  Umbrella  Rock,  and  there  Is  a  harbor  close 
at  hand.  It  is  not  probable,  however,  that  sach  rates  could  be  obtained,  and  for 
purposes  of  this  estimate  the  cost  is  placed  at  |1.40  per  ton. 

Cost  of  Huron  Breakwater  would  be  23,000  tons  of  liprap  at  |1.40 |32,200 

Add  about  15  per  cent,  for  contingencies 4,800 

Total 37,000 

Cost  of  Umbrella  Breakwater  would  be  42,000  tons  of  riprap  at  $1.40 58,  bOO 

Add  about  15  percent,  for  ootitiagenoles.....« 9,200 

Total 68,000 

or  total  cost  for  both  breakwaters  |68b000-f$:)7,000=|105,000. 

The  clear  opening  between  these  breakwaters  would  be  930  feet,  with  depth  of  over 
15  feet,  or  greater  than  obtains  in  the  harbor  above. 

SUMMARY. 

There  are  certain  advantages  which  the  plan  for  breakwater  would  have  over  the 
one  for  removing  the  rooks,  and  which  I  take  the  liberty  of  suggesting ;  some  of  them 
you  would  notice  at  once,  others  depend  more  or  less  on  the  nature  and  use  of  this 
particular  harbor,  and  are  apparent  only  on  the  ground  or  upon  consideration  of  the 
map. 

(1)  The  channels  east  of  Huron  Rock  and  west  of  Umbrella  Rock  are  seldom  used  ; 
during  six  days  that  I  was  atLarchmont  I  saw  many  vessels  enter  and  go  out,  and 
do  not  remember  one  to  have  used  those  ohannt^ls.  The  channel  between  the  rocks 
is  nearly  as  direct  in  any  case ;  it  is  over  900  feet  wide,  and  would  amply  accommo- 
date all  vessels  using  the  harbor. 

(2)  The  harbor  is  not  secure  enough  in  case  of  easterly  gales ;  for  three  days  during 
the  survey  a  strong  northeast  wind  was  blowing  and  vessels  had  to  go  well  up  the 
harbor  into  shoal  wafer.  The  harbor  is  more  exposed  to  east  and  southeast  gales 
than  to  northeast.  The  fact  that  certain  members  of  the  yacht  club  had  considered 
the  need  of  a  breakwater  shows  that  the  harbor  is  not  always  secure. 

(3)  I  was  told  that  at  some  seasons  of  the  year  quite  a  number  of  oyster  and  fishing 
boats  run  in  there  for  the  night  for  shelter  during  storms  ;  they  would  not  be  ma- 
terially interested  in  having  the  rooks  removed,  but  would  be  in  having  the  safety  of 
the  harbor  improved. 

(4)  These  breakwaters  would  secure  a  shelter  from  storms  of  from  30  to  90  acres 
area,  according  to  the  direction  of  storms. 

(5)  Besides  the  evident  economy,  as  appears  in  the  estimates,  it  is  impossible  to  tell 
in  advance  what  submarine  rock  removal  will  cost,  if  let  by  contract;  if  done  nuder 
successive  small  appropriations  the  cost  might  be  considerably  above  the  «^t\\\i%X^, 
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A  proper  price  for  riprap  can  be  much  more  readily  ascertained,  and  if  it  were  pur- 
chased at  a  favorable  time,  and  excavation  stone  from  New  York  City  were  accepted, 
the  price  nii^ht  be  much  lower  than  the  estimated  cost  per  ton. 
Respectfully  submitted. 

HlENRY  N.   BaBCOCK, 

AsMtant  Engineer, 
Col.  D.  C.  Houston, 

Corps  of  Engineers. 


D  24. 

ESTABLISHMENT  OF  HARBOR-LINES  OF  STAMFORD  HARBOR,  CONNECTI- 

CUT. 

Linden  Lodge, 
Stamfordj  Conn,y  November  11,  1889. 

Mt  Dear  Sir  :  At  the  request  of  a  number  of  friends  here,  and  some 
of  them  iDflueutial  iu  pur  district,  I  take  the  liberty  of  sending  to  you 
a  petition,  which  they  desire  to  have  put  before  the  Secretary  of  War  in 
such  way  as  may  seem  best  to  you,  with  the  hope  that  if  presented  by 
yon  it  may  have  immediate  attention. 

The  Government,  as  you  know,  has  spent  a  considerable  snm  of  money 
in  digging  out  the  channel.  A  party  here  are  about  building  out  a  pier 
or  dock  in  such  a  way  as  to  obstruct  navigation  and  injure  other  prop- 
erty. These  petitioners  only  iisk  to  have  the  harbor-lines  properly  ob- 
served, which  they  learn  can  be  done  by  the  order  of  the  Secretary  of 
War,  who  will  order  a  proper  survey,  and  see  that  no  unfair  eooroach- 
ment  is  made  in  the  harbor,  which,  at  the  very  best,  is  narrow. 

I  have  no  interest  in  this  matter,  beyond  what  I  have  to  see  no  wrong 
done,  which  may  injure  navigation,  and  also  the  harbor  of  Stamford,  if 
not  opposed  by  the  proper  authority. 

I  have  the  honor  to  be,  very  truly  yours, 

James  D.  Smith. 

Hon.  Jos.  R.  Hawlby, 

United  States  Senate, 

(First  iudoraement.  | 

Office  Chief  of  ^^ngineers, 

U.  S.  Army, 
November  25, 1889. 

Respectfully  returned  to  the  Secretary  of  War. 

Mr.  James  p.  Smith,  of  Stamford,  Conn.,  through  Hon.  Joseph  R. 
Hawley,  U.  S.  Senate,  forwards  petition  of  a  number  of  citizens  of  that 
place,  representing  that  certain  parties  threaten  to  erect  and  extend 
docks  or  wharves  out  into  the  harbor  of  Stamford,  Gonn.,  so  as  to  seri- 
ously affect  and  injure  the  rights  of  navigation  therein,  and  requesting 
that  the  War  Department  cause  harbor-  lines  to  be  run,  or  take  such  other 
steps  as  will  prevent  encroachment  upon  the  right  of  navigation  in  said 
harbor. 

Section  12  of  the  River  and  Harbor  act  of  August  11,  1888,  provides 
that : 

Where  it  is  made  manifest  to  the  Secretary  of  War  that  the  establishment  of  harbor, 
lines  is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and  is  hereby 
authorized,  to  cause  suoti  lines  to  be  established,  beyond  which  no  piers  or  wharves 
shall  be  extended  or  deposits  made  except  under  such  regulations  aa  may  be  pro- 
scribed from  time  to  time. 
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It  appearing  from  the  within  petition  that  the  estabh'slnnent  of  harbor- 
lines  is  essential  to  the  preservation  and  protection  of  the  harbor  of 
Stamford,  Conn.,  it  is  recommended  that  proi>er  steps  be  taken  for  their 
establishment.  If  this  be  approved,  I  further  recommend  that  the  sub- 
ject be  referred  to  a  Board  of  OflBcers  of  the  Dorps  of  Engineers,  to  con- 
sist of  Col.  p.  C.  Houston,  Lieut.  Col.  G.  L.  Gillespie,  and  Capt.  Thos. 
L.  Casey,  whose  duty  it  shall  be  to  make  the  necessary  examinations 
and  invQBtigations  to  enable  them  to  report  fully  upon  the  matter  and 
to  indicate  the  lines  prox)osed  for  adoption  at  as  early  a  day  as  practi- 
cable. 

It  is  also  recommended  that  the  expenses  of  the  Board,  including  the 
cost  of  the  required  examination  be  paid  by  Col.  D.  O.  Houston,  Corps 
of  Engineers,  from  the  appropriation  for  ^'  Improving  harbor  at  Stam- 
ford, Conn." 

Thos.  Lincoln  Casey, 
Brig,  Oen.^  Chief  of  Engineers, 

[Second  iDdoraement.] 

November  27,- 1889. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

Sam'L  HODGKINS, 

Acting  Chief  Clerk, 


PETITION  OF  CITIZENS  OF  STAMFORD,  CONNECTICUT. 

Stamford,  Conn.,  Novemhtr  11,  1889. 

Wbereas  the  Uuited  States  Government  has  within  the  past  few  years  expended 
a  large  sum  of  money  in  deepening  and  improving  the  harbor  at  Stamford,  Fairfield 
Coanty,  Conn.,  so  that  the  same  might  be  navigable  at  all  tides;  and 

Whereas  certain  parties  owning  or  occupying  land  adjoining  said  harbor  are  in 
the  act  of  or  threaten  to  erect  and  extend,  without  any  legal  right,  docks  or  wharves 
out  into  the  said  haibor  so  as  to  serionsly  affect  and  injure  the  rights  of  navigation 
therein,  and  to  a  certain  extent  prevent  the  use  of  the  channel  or  said  harbor : 

Now,  therefore,  the  undersigned,  citizens  and  tax- payers  of  said  Stamford,  and 
owners  of  land  adjoining  said  harbor,  respectfully  request  that  you  will  cause  an  ex- 
amination to  be  made  into  the  condition  of  said  harbor,  and  if  deemed  expedient,  to 
cause  a  harbor-line  to  be  run,  beyond  which  no  wharf  or  dock  shall  be  allowed  to  be 
extended  ;  or  to  take  such  steps,  in  such  way  as  you  may  see  fit,  to  prevent  any  en- 
croachment upon  the  right  of  navigation  in  said  channel  and  harbor,  and  your  peti- 
tioners as  in  auty  bound  will  ever  pray. 

(Walton  Furguson  and  twenty-six  others.) 


bepobt  of  boabd  of  engineers. 

Engineer  Office,  U.  S.  Army, 

New  York,  February  24, 1890. 

General  :  The  Board  of  OflBcers  of  the  Corps  of  Engineers,  consti- 
tuted by  Special  Orders,  No.  78,  Headqaarters  Corps  of  Engineers, 
U.  S.  Army,  dated  Wasbingtoir,  D.  C,  November  30, 1889,  to  establish 
harbor-lines  in  Stamford  Harbor,  Connecticut,  has  the  honor  to  submit 
the  following  report : 

In  determining  npon  a  system  of  harbor-lines  for  Stamford  Harbor,  it 
was  thought  advisable,  first,  to  thoroughly  examine  the  natural  coudv 
tions,  such  as  the  existing  shore  line,  depth  of  watfet^vwYAt^w^*^  ^^  Xk^^se.^ 
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in  connection  with  the  present  and  prospective  demands  of  commerce; 
and,  second,  to  thoroughly  weigh  the  conflicting  personal  interests 
which  constitute<l  the  motive  for  the  petition  which  was  the  immediate 
cause  of  the  organization  of  the  Board,  this  petition  beingdated  Novem- 
ber 11,  1889,  and  stating  that— 

Whereas  certain  parties  owning  or  occupying  land  adjoining  said  harbor  are  in 
the  act  of  or  threaten  to  erect  and  extend,  without  any  legal  right,  docks  or  wharves 
oat  into  the  said  harbor  so  as  to  serionsly  affect  and  injare  the  rtghts  of  navigation 
therein,  and  to  a  certain  extent  prevent  the  use  of  the  channel  of  said  harbor: 

Now,  therefore,  the  undersigned,  citizens  and  tax-payers  of  said  Stamford,  and 
owners  of  land  adjoining  said  harbor,  respectfully  request  that  you  will  cause  an  ex- 
amination to  be  made  into  the  condition  of  said  harbor,  and  if  deemed  expedient,  to 
cause  a  harbor-line  to  be  ran,  beyond  which  no  wharf  or  dock  shall  be  allowed  to  be 
extended,  or  to  take  such  steps  in  such  way  as  yon  may  see  fit  lo  prevent  any  ep- 
croochnient  on  the  right  of  navigation  in  said  channel  and  harbor,  and  your  petition- 
ers as  iu  duty  bound  will  ever  pray. 

Accordingly,  on  December  9, 1889,  the  Board  proceeded  to  Stamford 
and  made  a  preliminary  examination  of  the  entire  harbor,  carefully 
noting  every  circumstance  and  condition  which  might  aid  the  membero 
in  deiiiuug  a  theoretical  system  of  lines,  subject  to  such  modifications 
as  the  practical  demands  of  the  various  riparian  owners  might,  within 
certain  limits,  seem  to  require.  It  was  ascertained  also  that  the  particular 
dock  referred  to  in  the  petition  had  been  completed  and  that  the  owners 
claimed  that  it  was  constructed  under  authority  of  an  act  of  the  legis- 
lature  of  the  State  of  Connecticut 

A  provisional  system  was  soon  after  perfected  by  mutual  discassion 
and  laid  down  on  a  map  drawn  from  careful  and  special  surveys  ordered 
by  the  Board,  and  it  was  resolved  that  these  plans  should  be  submitted 
to  a  committee  of  citizens  of  Stamford  to  be  organized  by  their  own  se- 
lection. As  a  modification  of  this  course,  however,  the  plans  were  sent 
to  Stamford,  and  the  opinions  of,  and  modifications  suggested  by,  the 
riparian  owners,  taken  down  in  writing.  These  opinions  were  laid  be- 
fore the  Board  and  given  as  great  consideration  as  possible,  consistent 
with  the  efficiency  of  the  general  system. 

The  Board  having  taken  into  consideration  the  whole  question  of  har- 
bor-lines for  Stamford  Harbor,  submits  herewith  a  tracing  (with  de- 
scription) of  harbor-lines  recommended  for  the  upper  portion  of  the 
harbor,  embracing  all  existing  wharves  and  those  likely  to  be  con- 
strncted  in  the  near  future.  For  the  establishment  of  harbor-lines  iu 
the  lower  part  of  the  harbor,  additional  surveys  will  be  needed. 

Fifteen  thousand  dollars  have  been  appropriated  for  the  improvement 
of  this  harbor,  and  have  been  applied  to  deepening  and  widening  the 
low-water  channel  up  to  nearly  the  head  of  navigation.  The  original 
estimate  for  this  improvement  was  $20,000,  and  $5,000  has  been  asked 
for  to  complete  the  project  making  a  low- water  channel  80  feet  wide  and 
5  feet  in  depth.  The  mean  rise  of  tides  at  this  locality  is  about  8  feet 
and  the  high-water  channel  in  the  upper  part  of  the  harbor  is  about 
400  feet  in  width.  This  high- water  channel  is  utilized  for  vessels  using 
the  harbor  and  should  be  preserved  as  far  as  consistent  with  the  neces- 
sities of  commerce.  The  bottom  of  the  harbor  is  generally  Boft,  so  that 
vessels  may  lie  aground  without  injury.  The  improvement  of  the  low- 
water  channel  by  no  means  contemplated  that  wharves  should  be  ex- 
tended out  to  it. 

Among  the  riparian  owners  there  is  but  one  who  will  be  affected  ad- 
versely in  a  pecuniary  way  by  the  lines  here  recommended,  and  this  case 
calls,  therefore,  for  special  mention.  Gillespie  Brothers,  who  own  the 
pier  mentioned  in  the  petition,  projecting  from  the  ]X)int  on  the  eastern 
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side  of  tbe  bay,  are  reqaired  to  reinore  62  feet  of  the  pier  in  qaestion 
to  conform  to  the  new  pier  line.  On  presenting  the  plans  to  interested 
parties  the  only  opposer  of  the  provisional  pier  line  for  this  particular 
locality  was  the  firm  of  Gillespie  Brothers.  The  majority  recommended 
a  pier  line  drawn  farther  in  toward  the  shore  and  the  remainder  were 
indifterent,  coinciding  with  the  opinion  of  the  Board.  In  the  system 
recommended  below,  therefore,  the  reduction  of  the  said  pier,  made  in 
the  provisional  system,  has  been  adhered  to. 

Tbe  act  of  the  legislature  of  the  State  of  Connecticut,  under  which  it 
is  claimed  that  this  pier  was  constructed,  provides^— 

That  George  A.  Hoyt,  of  Stamford,  be  authorized  to  build  a  dock  between  high  and 
low  water  mark  a^joinin^  his  property  at  Waterside,  so  called,  in  the  town  of  Stam- 
fonl,  commencing  at  a  point  in  a  line  with  the  sontli  line  of  his  property,  and  run- 
ning in  a  northeasterly  direction  160  feet,  and  thence  in  a  northwesterly  direction  280 
feet,  following  the  channel  and  within  50  feet  of  the  same.  Said  property  being  situ- 
ated on  the  east  side  of  Mill  River  and  occupied  as  a  lumber-yard. 

The  position  of  the  dock  is  indicated  by  tbe  letter  A  on  a  map  or  diagram  of  the 
premises  accompanying  this  resolution,  and  on  file  in  the  office  of  the  Secretary  of 
State.  The  area  between  said  dock  and  said  premises  may  be  spiled  and  planked 
oyer,  or  filled  in  as  may  be  most  conyenient. 

This  description  is  indefinite  as  to  the  point  of  commencement,  and, 
if  assumed  to  be  at  the  point  claimed  by  the  owners,  would  carry  the 
wharf  entirely  across  the  low-water  channel.  The  pier  as  now  con- 
structed is  evidently  an  encroachment  on  the  high-water  channel  and 
should  be  removed  to  the  pier  head  line  recommended.  It  consists 
simply  of  a  pile-pier  6  feet  wide,  supporting  a  tramway,  and  can  be  re- 
moved at  small  cost. 

Should  further  appropriations  be  made  for  this  harbor,  it  would  be 
advisable  to  widen  the  channel  which  makes  a  sharp  bend  in  this  vi- 
cinity to  nearly  the  pierhead  line  recommended  on  the  eastern  side. 
Respectfully  submitted. 

D.  C.  Houston, 
Colonel  of  Engineers. 
G.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 
Thos.  L.  Casey, 
Captain  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 

I  First  indorsement.! 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  27,  1890. 

Kespectfully  submitted  to  the  Secretary  of  War. 

It  being  made  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor  lines  at  Stamford  Harbor,  Connecticut,  was  essential 
to  the  preservation  and  protection  of  that  harbor,  he  approved  the  rec- 
ommendation of  this  office  that  a  Board  of  Engineers  be  constituted 
to  make  the  necessary  examinations  and  investigations,  and  to  indicate 
the  lines  proposed  for  adoption. 

The  Board  constituted  under  this  authority  having  given  the  subject 
careful  consideration,  submits  the  within  report  with  a  tracing  and 
description  of  the  harbor-lines  recommended  for  the  upper  portion  of 
Stamford  Harbor,  and  states  that  additional  surveys  will  be  needed  for 
the  establishment  of  barbor-liues  in  the  lower  portiou  of  t\i«  V^a^Vy^x. 
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It  in  recoinmeiided  that  the  lines  proposed  by  the  Board,  described 
within  and  delineated  on  the  accompanying  tracing  for  the  west«ide 
of  harbor  and  for  the  east  side  of  harbor,  be  approved,  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sab- 
mitted. 

Thos.  Linooln  Gaset, 
Brig.  Oen.^  Chief  of  Enffineen. 

[Second  ixidonemeiit.1 

War  Department,  February  28,  1890. 

Approved. 

Bebfield  Progtob, 

Secretary  of  War. 


STAMFORD   HARBOR,  CONNECTICUT. 

DESCRIPTION  OF  HAJIB0R-LINE8  AS  RECOMMENDED  FOR  THE  APPROVAI*  OF  THE 
SECRETARY  OF  WAR  BY  THE  BOARD  OK  ENGINEERS  CONSTITUTED  BY  SPECIAL  OUWRS, 
NO.  78,  HEADQUARTERS  CORPS  OF  ENGINEERS,  DATED  NOVEMBER  30,  1889,  AT  A 
MEETING  HELD  IK  NEW  YORK  CITY,  FEBRUARY  24,   1890, 

We$t  nde  of  harbor,— Pier  and  hulkhead  lines.  Identical.  Starting  at  the  aontheast 
corner  of  the  west  abutment  of  Oliver  i^treet  Bridge ;  thence  following  the  present 
bnlkhead  on  the  east  side  of  Schofield's  and  of  White  &  Hanrahan's  ooal-yards  to  it8 
southern  end ;  thence  following  as  nearly  as  may  be  the  present  high-water  line  of 
the  filling  on  the  south  and  west  sides  of  White  &  Hanrahan's  coal-yard  by  westerly, 
northwesterly,  and  northerly  conraes  to  the  south  end  of  White  &  Hanrahan's  west 
bulkhead;  thence  following  said  bulkhead  northwardly  to  the  south  side  of  the  scale 
house;  theuce  extending  190  feet  on  a  course  bearing  niagoetio  6.87^  W. ;  thence 
extending  65  feet  on  a  course  bearing  magnetic  S.  35°  W. ;  thence  extending  south- 
eastwardly  to  a  point  in  line  of  north  face  of  Barrett's  Dock  produced  and  20  feet  east 
of  said  dock;  thence  extending  southwardly  parallel  with  and  20  feet  distant  from 
the  east  face  of  said  Barrett's  Dock  to  a  point  in  line  with  the  south  side  of  said  dock 
produced ;  thence  extending  westwardly  to  the  southeast  corner  of  said  dock ;  thence 
extending  southwardly  to  a  point  on  ** Lower  White  Book''  (near  the  west  shore)  17 
feet  west  from  the  vertical  east  face  of  said  rock  and  there  terminating. 

£a$t  side  of  harbor, — Fier  line, — Starting  at  the  southwest  comer  of  the  east  abut- 
ment of  Oliver  Street  Bridge;  thence  extending  southwardly  and  following  the  line 
of  the  present  bulkhead  as  far  as  the  west  eud  of  the  jog  at  Frank's  boat-house; 
theuce  extending  in  a  straight  line  to  the  southwest  corner  of  W.  D.  Smith's  coal 
wharf;  thence  ^omitting  the  distance  across  the  mouth  of  the  east  cove)  starting  at 
the  northwest  pile  of  the  wharf  foundation  just  north  of  the  Baryta  Mill  and  extend- 
ing in  a  straight  line  to  a  point  on  the  north  side  of  Gillespie  Brothers'  new  wharf  or 
landing,  which  point  is  62  feet  from  the  outer  face  of  said  landing  measured  along  its 
north  face :  thence  extending  in  a  straight  line  to  the  northwest  corner  of  Thomas's 
Dock ;  thence  following  the  face  of  that  dock  to  its  southwest  corner;  thence  extend- 
ing in  a  straight  line  to  the  northwest  corner  of  the  old  Steam-boat  Dock ;  thence 
following  along  the  face  of  that  dock  to  its  southwest  corner  and  there  terminating. 

Bulkhead  line, — Starting  at  the  starting  point  of  the  pier  line  and  following  all  its 
courses  to  the  southwest  comer  of  W.  D.  Smith's  dock ;  thence  (omitting  the  distanoe 
across  the  mouth  of  the  east  cove,  about  286  feet)  starting  at  the  northwest  pile  of  tbe 
wharf  foundation,  just  north  of  Barvta  Mills,  and  extending  in  a  straight  Une  to  the 
northwest  corner  of  the  old  Steam-boat  Dock  ;  thence  following,  with  the  pier-line, 
along  the  outer  face  of  that  dock  to  the  southwest  corner  and  there  terminating. 

And  it  is  further  provided  that: 

Wherever  the  above-described  pier-lines  lie  so  close  to  existing  bulkheads  that 
dredging  can  not  be  done  up  to  such  pier-lines  without  endangering  the  bnlkheads, 
a  landing  not  more  than  5  feet  in  width  may  be  built  outside  of  such  bnlkheads, 
such  landing  to  be  supported  on  piles  with  an  open  water-way  below. 

This  description  refers  to  points  existing  at  the  date  of  this  report,  which  will  be 
referred  to  permanent  marks. 
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IMPROVEMENT  OF  HUDSON  RIVER  AND  OF  HARBORS  OF  RONDOUT  AND 
SAU6ERTIES.  NEW  YORK— REMOVING  OBSTRUCTIONS  IN  EAST  RIVER 
AND  HELL  GAT>>-IMPROVEMENT  OF  ENTRANCE  TO  NEW  YORK  HAR- 
BOR—IMPROVEMENT OF  RIVERS  AND  HARBORS  IN  THE  VICINITY  OF 
NEW  YORK  AND  IN  NORTHERN  NEW  JERSEY. 


REPORT  OF  LIEUTENANT'COLONEL  G.  L,  GILLESPIE,  CORPS  OF  ENGI- 
NEERS, OFFICER  IN  CHARGE  FOR  THE  FISCAL  YEAR  ENDING  JUNE 
30,  1890,   WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Hudson  River,  New  York. 

2.  Harbor  of  Saagerties,  New  York. 

3.  Harbor  of  Rondout,  New  York. 

4.  Harlem  River,  New  York. 

5.  Removing   obstr notions   in    the  East 

River  and  at  Hell  Gate,  New  York. 


6.  Newtown  Creek,  New  York. 

7.  Bnttermilk  Channel,  New  York. 
.  8.  Go  wan  us  Bay,  New  York. 

9.  New  York  Harbor. 
10.  Raritan  Bay,  New  Jersey. 


EXAMINATIONS  AND  SURVEYS. 


11.  Wappinjfer's  Creek,  from 

Falls  to  its  mouth,  New  Yor 


s 


12.  East  River,  with  a  view  to  the  removal 
of  a  ledge  of  rock^  in  the  same,  from 
the  foot  of  Broome  street  to  the  foot 
of  Twenty-third,  in  New  York  City. 


HARBOR-LINES. 


13.  Establishment  of  harbor-lines  in  Hnd- 
Hon  River,  from  Troy  to  Coxsaokie, 
New  York. 


14.  Establishment  of  harbor-lines  of  New 
York  Harbor  and  its  adjacent  waters. 


Engineer  Office,  U.  8.  Army, 

Neto  Torky  N.  J.,  July  9, 1890. 

General  :  I  have  the  honor  to  transniit  herewith  annaal  reports  for 
the  fiscal  year  ending  Jane  30, 1890,  upon  the  works  of  river  and  har- 
bor improvements  nuder  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engimersj  U.  8.  A. 
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Ex. 

IMPROVEMENT  OF  HUDSON  RIVER,  NEW  YORK. 

The  ADDoal  Report  for  1885  contained  a  history  of  this  improvement, 
accompanied  by  original  reports  and  two  sketches  showing  its  condition 
at  that  time.  This  may  be  fonnd  in  the  Annnai  Beport  of  theOhief  of 
Engineers  for  1885,  Part  I,  page  667. 

The  only  part  of  the  Hudson  River  which  has  been  improved  by  the 
Oeneral  Government  is  the  stretch  about  20  miles  long,  beginning  at 
the.  head  of  navigation  at  Troy,  ^.  Y.,  about  6  miles  above  Albany,  and 
extending  down  the  river  to  New  Baltimore,  about  14  miles  below 
Albany. 

While  there  has  always  been  enough  water  below  New  Baltimore  for 
navigation,  this  upper  section  of  the  river,  so  far  as  its  history  is  known 
to  us,  has  always  been  obstructed  by  bars  and  shoals,  due  to  the  exist- 
ence of  numerous  islands  and  sloughs,  and  the  consequent  diversion  of 
the  river's  waters  through  too  many  channels. 

Prior  to  1831,  when  the  jurisdiction  of  the  Federal  Government  over 
these  waters  was  confirmed  by  judicial  decision,  the  State  of  New  York 
had  made  efforts  to  improve  the  navigation  of  this  part  of  the  river. 

Since  1831  the  improvement  of  the  Hudson  River  has  been  condocted 
both  by  the  State  of  New  York  and  by  the  General  Government,  both 
building  and  repairing  dikes  and  doing  such  dredging  as  seemed  neces- 
sary. In  the  last  few  years,  however,  the  dike  work  has  been  left 
almost  exclusively  to  the  General  Government,  while  the  State  of  New 
York  has  done  most  of  the  dredging  required. 

The  general  system  of  improvement  has  been  the  same  throughout, 
the  contraction  of  the  channels  by  the  construction  of  jetties  and  dikes 
intended  to  deepen  them  by  means  of  the  scour  so  produced,  and  also 
deepening  by  dredging  where  it  could  not  be  dispensed  with. 

But  up  to  1831  the  work,  which  had  consisted  almost  entirely  of  the 
construction  of  spur-dikes  and  of  dredging,  had  produced  very  little 
permanent  improvement. 

After  1831,  however,  the  United  States  began  the  present  general 
system  of  improvement,  which  consists  of  contracting  the  channel  by 
means  of  longitudinal  dikes  intended  to  aid  in  scouring  the  bars  and 
shoals,  instead  of  using  spur-jetties,  as  had  been  done  previously. 

Under  this  system  the  United  States  constructed  two  dikes  in  1835, 
1836, 1837,  and  1838. 

Then  followed  a  long  interval  of  time  in  which  nothing  was  done  by 
the  United  States,  except  in  1852 ;  but  in  1863,  the  State  of  New  York 
took  up  the  improvement  on  the  general  plan  adopted  by  the  United 
States  in  1831,  viz  :  substituting  a  system  of  longitudinal  dikes  instead 
of  the  jetty  system,  and  between  186i3  and  186?,  built  six  important  lon- 
gitudinal dikes  of  this  kind.    (Annual  Keport  of  1885,  page  678.) 

The  work  was  taken  up  again  by  the  United  States  in  1864,  when, 
out  of  the  general  sum  appropriated  for  river  and  harbor  improvements, 
$33,000  was  alloted  for  the  Hudson  River  improvement,  and  this  was 
followed  by  the  act  of  June  23,  1866,  which  appropriated  $50,000  for 
the  same  work. 

The  plans  under  which  the  present  works  of  improvement  of  the 
river  are  conducted  were  adopted  in  1866,  and  provide  for  securing  a 
navigable  channel  11  feet  deep  at  mean  low  water  from  New  Baltimore 
up  to  Albany,  and  9  feet  deep  at  mean  low  water  from  Albany  up  to 
Troy.  The  range  of  tides,  determined  in  1876,  i»  2  fe^t  at  Troy,  2^ 
feet  at  Albany,  and  3.45  foetal '^(^^  l^^^ivmot^^ 
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The  following  is  a  description  of  the  plan : 

First.  A  system  of  longitudinal  dikes  to  confine  the  current  sufti- 
ciently  to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channel 
clear;  these  dikes  to  be  gradually  brought  nearer  together  from  Kew 
Baltimore  towanls  Troy,  so  as  to  assist  the  entrance  of  the  flood  cur- 
rent and  increase  its  height,  their  height  to  be  kept  approximately  at 
the  level  of  the  tidal  high  water,  so  as  not  to  confine  the  freshets,  vhe 
exact  level,  however,  being  left  to  be  determined  by  experience,  as  the 
work  progresses. 

Second.  That  the  dredge  be  used,  so  far  as  necessary,  to  open  the 
channels  above  described,  which  the  current  shoald  not  be  allowed  to 
do,"  except  very  gradually,  lest  accamulatious  dangerous  to  navigation 
be  formed  below. 

Third.  Keepings  as  far  as  practicable,  the  side  reservoirs  open  to  the 
passage  of  tidal  currents  by  gaps  at  their  lower  extremities,  in  order  to 
increase  the  tidal  flow. 

Fonrth.  Dumping  all  dredged  material  in  secure  places,  where  it  can 
not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth.  Oonstmcting'the  dikes  of  timber  and  stone,  in  a  manner  to 
secnre  their  permanency,  at  a  minimum  cost,  the  details  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local*  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth.  To  protect,  when  necessary,  the  banks  and  islands  against  the 
abrading  action  of  the  current  by  revetments. 

Seventh.  That  limits,  beyond  which  no  encroachments  upon  the  chan- 
nel should  be  made,  be  prescribed,  and  that  any  such  encroachments 
be  reported  to  the  engineer  in  charge. 

The  estimated  cost  of  this  improvement  was  $862,297.75.  This  esti- 
mate was  increased  several  times  at  later  periods,  to  take  account  of 
expenditures  for  repairs  and  for  work  done  not  included  in  previous 
estimates,  and  was  given  in  1882  as  $1,078,304.47.  The  last  revised 
estimate  is  given  in  the  annual  report  for  1889,  where  it  is  stated  that 
the  cost  for  the  construction  of  the  new  works  and  for  the  repair  of  the 
old  ones  is  $370,105,  increasing  the  estimate  for  work  from  the  begin- 
ning to  $1,424,435. 

After  timber  has  been  exposed  for  eight  or  ten  years  it  decays  very 
rapidly,  and  the  structures  formed  by  it  are  liable  to  serious  injury 
from  slight  causes,  whether  ice,  freshets,  or  collisions.  It  is  not  sur- 
prising, therefore,  that  the  cost  for  repairs  iucrciises  annually,  and  that 
the  appropriations  of  the  past  few  years,  which  were  small  relatively, 
had  to  be  applied  chiefly  to  strengthening  old  work.  The  pile-dikes 
existing  on  both  banks  from  New  i^altimore  to  Albany  are  in  a  very 
bad  condition.  In  many  places  the  original  structure  has  been  carried 
away,  excepting  the  stone  filling,  which  has  been  leveled  oS  to  a  gentle 
slope,  and  generally  the  timber- work  of  the  structures  which  remains 
standing  needs  large  expenditures  both  for  timber  and  stone. 

From  the  nature  of  the  materials  which  enter  into  the  construction  of 
the  dikes,  and  from  the  limited  sums  which  can  be  applied  annually  to 
renew  the  parts  which  become  unserviceable,  whether  by  natural  decay 
or  otherwise,  it  can  be  well  understood  that  the  estimates  prepared  from 
time  to  time  for  the  completion  of  the  project  can  be  accepte<l  as  ap- 
proximately accurate  for  only  a  short  period  of  time.  This  statement 
seems  necessary  for  a  correct  understanding  of  the  apparent  discrep- 
ancy between  the  estimated  cost  of  the  project  and  the  sums  whicli 
have  been  appropriated  for  its  execution. 
ENa  fH> 44 
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The  state  of  New  York  makes  an  appropriation  at  every  session  of 
its  legislature  for  the  improvement  of  the  Hudson  Biver,  and  prior  to 
1867  the  money  was  applied  to  the  construction  of  dikes  on  the  left 
bank  of  the  river  from  Hotaliug  Island  to  Albany,  to  jetties,  dams,  aod 
to  temporary  measures  of  relief,  and  also  to  dredging  at  the  points 
where  shoals  were  discovered  after  the  spring  freshets.  In  tiie  last  few 
years,  however,  the  dike  work  has  been  left  almost  exclusively  to  tiie 
General  Government,  while  the  State  has  done  the  most  of  the  dredg- 
ing. The  manner  in  which  the  dredged  material  has  been  disposed  of 
is  very  objectionable.  Instead  of  being  carried  directly  to  a  secluded 
dumping-ground  remote  from  the  action  of  the  currents  of  the  river, 
where  its  deposit  will  be  beneficial  in  strengthening  the  dikes  and 
cross-jetties,  it  is  frequently  deposited,  possibly  without  the  knowledge 
of  the  State  superintendent  of  public  works,  directly  into  the  channel 
along  the  face  of  the  dikes  or  upon  the  dikes,  where  it  is  readily  washed 
back  into  the  channel.  This  method,  which  has  a  tendency  to  produce 
shoals  at  points  where  deep  water  previously  existed,  has  been  detri- 
mental to  the  navigation  of  the  river,  but  will  hereafter  be  prevented 
«by  regulations  accompanying  the  establishment  by  the  Government  of 
harbor  lines. 

The  Albany  State  board  of  pilots,  in  a  letter  addressed  to  the  Sec- 
retary of  the  Treasury,  dated  September  13, 1889,  complained  that  the 
navigation  of  the  Hudson  River  below  Troy,  N.  Y.,  had  been  seriously 
damaged  by  reason  of  illegal  dumpings  of  material  into  the  river  by  the 
Troy  Iron  and  Steel  Company  and  others.  The  complaint  was  referred 
later  to  the  Secretary  of  War,  and  on  the  1st  of  November,  1889,  the 
harbor  lino  board  for  New  York  Harbor  and  adjacent  waters,  tributary 
thereto,  was  directed  to  recommend  harbor  lines  along  the  Hudson  Hiver, 
from  Troy,  N.  Y.,  to  Goxsackie,  N.  Y.,  to  comply  with  section  12  of  the  river 
and  harbor  act  of  August  11, 1888,  which  provides  for  the  establishment 
of  such  lines,  ^^  beyond  which  no  piers  or  wharves  shall  be  extended  or 
deposits  made,  except  under  such  regulations  as  may  be  prescribed  from 
time  to  time  by  him  (Secretary  of  War).^' 

The  lines  recommended  by  the  harbor  line  board  for  the  Hudson 
River  between  Troy  and  New  Baltimore,  N.  Y.,  received  the  approval 
of  the  Secretary  of  War  March  25, 1890,  and  a  copy  of  the  map  which 
contained  the  water-front  of  the  Troy  Iron  and  Steel  Company,  a  short 
distance  below  Troy,  was  sent  from  this  office  to  the  State  engineer  of 
New  York  May  3, 1890,  inviting  his  attention  to  the  lines  which  had 
been  established  by  the  Secretary  of  War,  and  the  manner  in  which  the 
Troy  Iron  and  Steel  Company  had  violated  the  State  law  of  1879  in 
regard  to  dumping.  The  company  was  likewise  given  the  same  infor- 
mation. It  is  expected  that  the  establishment  of  the  harbor  lines  for  the 
river  will  prevent  in  the  future  the  deterioration  of  the  navigation  of 
the  river  by  dumping  into  the  channel  or  by  trespass  from  the  shore 
lines. 

The  following  statements  in  regard  to  the  physics  of  this  river  have 
been  prepared  by  the  assistant  engineer  in  charge : 

The  Hadson  River,  which  rises  in  Essex  and  Hamilton  oonntles,  in  the  Adirondack 
Mountains  and  flows  in  a  southerly  conrse  to  the  Atlantic  Ocean  at  New  York,  re- 
ceives above  the  State  dam  at  Troy  the  Little  Wood  Creek,  Batten  Kill,  Pish  Creek, 
Hooeio  and  Mohawk  rivers,  which  embrace  the  drainage  area  of  seven  countiee, 
covering  4,064,000  acres.  (See  report  of  State  Engineer,  State  of  New  York,  for  1868, 
pages  42  and  43.) 

The  average  rainfall  covering  the  past  63  years,  from  observations  recorded  in  the 
report  of  the  water  commissioner  at  Troy^  N.  T.,  for  1889,  is  36.55  inches.  Tbe 
greatest  rainfall  in  any  year  was  recorded  m  1878,  when  49.23  inches  fell ;  the  least 
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ralofall  in  auy  one  year  occurred  in  1639,  when  18.32  inches  fell.  The  greatest  known 
rainfall  in  any  one  month  occurred  in  October,  1869,  when  13.8  inches  fell;  the  least 
known  rainfoJl  in  any  one  month  was  in  May,  1840,  when  only  0.2  of  an  inch  fell. 

At  times  daring  the  dry  season  of  most  every  year,  for  a  month  at  least,  no  water 
flows  over  the  State  dam  at  Troy,  and  excepting  what  comes  in  through  the  lockage 
of  the  canals,  there  is  dnrins  that  period  little  apparent  fresh- water  supply  to  the  flow 
of  the  riyer.  From  this,  and  the  fact  that  the  tide  rises  and  falls  at  the  State  dam,  i  fc 
is  evident  that  the  navigation  of  the  Hudson  River  at  the  low  stage  is  dependent  upon 
the  tidal  prism  of  the  river. 

The  mean  rise  and  fall  of  tides  at — 

State  Dam,  Troy,  N.  Y 0.80 

Nail  Works, Troy, N.  Y L92 

Albany,N.Y 2.32 

Castleton,  N.  Y 2.53 

New  Baltimore,  N.  Y 3.42 

New  York,  Governor's  Island,  from  Coast  Survey ^ 4.40 

The  mean  duration  of  rise  of  tide  at  Albany  is  five  hours  and  the  mean  duration  of 
fall  seven  hours  twenty-five  minutes. 
The  elevation  of  mean  low  water  at  Ndw  York  below  that  at — 

New  Baltimore. 3.55 

Castleton 4.35 

Albany 4.78 

Troy  Nail  Works 5.32 

Troy  State  Dam 6.88 

This  shows  the  slope  of  mean  low  water  between  State  Dam  and  Albany  to  be  2.10 
feet,  and  between  State  Dam  and  New  Baltimore  3.33  feet,  which  is  nearly  equal  to 
the  slope  between  New  Baltimore  and  New  York,  3.55  feet. 

The  elevation  of  mean  high  water  at  New  York  below  that  at — 

Foot. 

New  Baltimore 2.57 

Castleton 2.48 

Albany 2.70 

Nail  Works,  Troy 2.84 

State  Dam,  Troy v 3.28 

The  elevation  of  the  plane  of  mean  tide  at  New  York  below  that  at — 

Foot. 

New  Baltimore 3.06 

Castleton 3.41 

Albany 3.74 

Nail  Works,  Troy 4.08 

State  Dam,  Troy 5.08 

Through  the  courtesy  of  Mr.  Walter  Katt^,  the  chief  engineer  of  the^New  York 
Central  and  Hudson  River  Railroad  Company,  the  elevation  of  the  base  of  rail  of  the 
Albany  branch  track  of  the  West  Shore  Railroad  at  its  junction  with  the  Delaware 
and  Hudson  Railroad  at  Kenwood  Junction,  Albany,  is  giveu  as  17.15  feet  above  the 
plane  of  mean  hiffh  water  at  Weebawken,  referred  to  a  bench-mark  established  iu 
Hpboken  by  the  United  States  Coast  Survey.  This  elevation  was  determined  from  a 
line  of  levels  run  in  connection  with  the  location  and  construction  of  the  West  Shore 
Railroad. 

By  connecting  this  point,  which  is  14.45  feet  above  mean  high  water  at  Albany, 
with  our  datum,  and  using  the  planes  of  mean  high  water  and  meao  low  water  from 
tidal  observations  of  1876  and  corrected  in  1884,  the  above  tables  are  computed. 

In  the  report  of  1873,  made  by  James  F.  Gardner,  geographer  to  the  Department  of 
the  Interior,  the  elevation  of  mean  tide  at  Albany  above  that  of  the  Atlantic  Ocean  is 
given  at  4.84  feet  as  against  3.74  feet  from  above  table. 

The  heights  of  the  greatest  known  freshets  above  the  plane  of  mean  low  water  at 
Albany  are  as  follows : 

That  of  February  9,  1857,  due  to  an  ice  gorge  at  Van  Wie's  Point,  was  22.19  feet. 

That  of  October,  1869,  due  to  the  great  rainfall  in  that  month,  which  reached  13.8 
inches,  was  19.04  feet. 

That  of  February,  1886,  due  to  an  ice  gorge,  was  17.89  feet. 

Qenerally  speaking,'the  effects  of  rain-storms  are  shown  by  a  rise  io  the  river  with- 
in twenty-foar  hours.  The  winds  also  materially  affect  the  height  of  water ;  south 
and  east  winds  drive  the  water  up  the  river,  causing  very  high  tides,  while  a  north 
or  west  wind  produces  an  opposite  effect. 
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BRIDGES  ACROSS  THE  HUDSON  RITBR. 

The  folio wiug  table  gives  the  location  and  essential  featares  of  all  the  bridges 
which  cross  the  line  of  navigation  of  the  river: 


Kame  and  looation  of  bridge. 


New  York  Central  and  Hudson 

.  River    Railroad    Bridge  at 

Bridge  Avenue,  Troy,  K.  Y. 


Congresa  Street  Bridge,  Troy, 
"N.  Y. 


New  York  Central  and  Hod- 
son  River  Railroad  Upper 
Bridge.  Albany,  N.  Y. 


New  York  Central  and  Hod- 
son  River  passenger  railroad 
bridge,  AltMUiy,  N.  Y. 

Lower  Bridse,  Greenbasb 
Bridge,  Albany,  N^  Y. 


The  Ponghkeepsie  Bridge, 
Pongbkeepsie,  N.  Y. 


a 

t\f 

i-^^ 

i 

incl 
hdra 

2^ 

m 

•5^^  s 

Q 

^ 

5»B 

FL  In. 

Ft.  In. 

Ft.  In. 

108  6 

61  6 

23  10 

258  0 

104  0 

29  6 

• 

276  0 

no  7 

33  5 

275  0 

115  4 

28  1 

400  0 

ISO  8 

22  7 
130  2 

Remarks. 


Single  draw ;  railroad,  wagon,  aodpasseBgQr 
bridge ;  iron  on  stone  piers ;  draw-pier  on 
land,  east  shore ;  at  right  angles  tostresn, 
0  piers  in  river ;  draw  opened  by  stew 
power. 

Dooble  draw  i  wagon  and  passenger  bridfi;*; 
iron,  on  stone  piers,  slightly  ol^iqne  to 
direction  of  stream  ;  2  piers  and  draw-pier 
in  river :  draw  opened  by  hand  power. 

Double  draw ;  railroad  -freight  bridge:  iron, 
on  stone  piers,  at  right  angles  to  stream; 
4  piers  and  draw^pier  in  river  betwem 
bnlkhead  lines;  draw    opened  by  stem 
power. 

Double  draw;  railroad  and  passenger  bridge; 
iron,  on  stone  piers,    at  right  angles^  to 
stream;  4  piers  and  draw-pier  in  river 
draw  opened  by  steam  power. 

Doable  draw ;  wagon  ana  passenger  bridge 
it-on,  on  stone  piers,  at  right  angles  to 
stream;  2  piers  and  draw -pier  in  river 
draw  opened  by  steam  power. 

No  draw ;  railroad  bridge ;  iron,  on  iron  pien 
with  stone  foundations,  at  right  angles  to 
stream ;  4  piers  in  river ;  5  spans,  548  feet, 
526  feet.  546  feet,  625  feet,  and  648  feet;  oan- 
Ulever  bridge. 


WORK  DONE  DURING  THE  FISCAL  YEAB. 

On  the  22(1  of  June,  1889,  a  project  was  submitted  to  the  Chief  of 
Engineers  for  the  application  of  the  appropriation,  act  of  Angast  11, 
1888,  $75,000,  together  with  the  balance  of  $20,0(54.28  available  from 
former  appropriations,  giving  a  total  aggregate  amoant  available  for 
constmction  of  $95,064.25.  The  places  where  this  sum  was  to  be  applied 
for  repairs  and  reconstruction  were  as  follows : 

Barren  Island  Dike $3,350 

Roah  Hook  Dike 825 

Mull's  Dike 22,500 

Shad  Island  Dike 450 

Cedar  Hill  Dike 12,000 

Cedar  Hill  Single  Pile  Dike 50 

Winnie's  Dike 3,200 

Stone  Light  Dike,  Van  Wie's  Point 3,000 

Papscannee  Dike,  Section  III 2,500 

Papscannee  Dike,  Section  II 1,750 

Papscannee  Dike,  Section  I 11,50U 

Abbey  Channel  Dike 1,500 

Bogart's  Island  Dike 3,750 

SmaU  Island  Dike 1,600 

Douw's  Point  Dike,  extension  sonth 2,750 

Douw's  Point  Dike 1,600 

Bath  Dike 2,300 

Base  Island  Pile 1,950 

High  Dike 8,000 

Port  Schnyler  Dike 3,500 

Total 87,775 

% 
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It  will  be  noticed  that  the  entire  money  available  was  recommended 
to  be  applied  towards  repairs,  and  the  reason  given  in  the  project  for 
this  method  of  using  the  appropriation  was  that  some  of  the  dikes  had 
never  been  repaired  since  they  were  built  ten  or  fifteen  years  previ- 
ously, and  were  io  very  bad  condition,  while  others  comparatively  new 
had  been  so  ^i^jured  by  freshets  and  ice  that  their  serviceability  was 
much  impaired,  and  that  as  a  rule  all  the  single-pile  dikes  had  been 
almost  completely  destroyed. 

The  project  was  approved,  and  on  the  2d  of  July  sealed  proposals 
were  invited  by  public  advertisement,  to  be  publicly  opened  August  6, 
for  the  supply  of  the  necessary  materials.  The  lowest  bidder  was  Mr. 
John  Kelly,  the  terms  of  whose  bid  are  given  in  the  appended  abstract, 
and  the  contract  was  made  with  him  August  31, 1889.  On  the  20th  of 
September  Mr.  Kelly  began  work  under  his  contract,  which  is  still  in 
progress  at  the  close  of  the  year. 

The  materials  to  be  provided  by  this  contract  were  delivered  so  slowly 
and  so  unsatisfactorily  that  it  was  feared  all  the  weather  favorable 
for  construction  would  be  sacrificed  unless  materials  were  otherwise 
obtained.  Letters  were  written  accordingly  to  stone  dealers  along  the 
Hudson  and  in  New  York  City  inviting  proposals  for  the  delivery  l^low 
Van  Wie's  Point,  principally  in  MulPs  and  Cedar  Hill  dikes,  of  10,000 
or  more  tons  of  stone  by  December  30,  and  on  the  7th  of  October  an 
open-market  agreement  was  made  with  the  Bouker  Contracting  Com- 
pany, of  New  York  City,  for  the  supply  of  the  quantity  asked  for 
at  the  prices  paid  to  the  contractor,  Mr.  Kelly.  The  agreement 
was  acted  upon  at  once,  and  the  Bouker  Contracting  Company  did 
all  that  was  possible  to  comply  with  the  terms  of  the  agreement, 
but  owing  to  unavoidable  circumstances  were  not  able  to  deliver  more 
than  5,119.9  cubic  yards  within  the  time  agreed  upon.  On  the  opening 
of  spring  the  agreement  was  extended,  and  the  quantity  required  was 
all  delivered  by  June  7, 1890. 

The  lower  prices  at  which  the  materials  had  been  contracted  for  left 
a  small  balance  for  application  at  other  points.  On  the  3d  day  of 
March,  1890,  sealed  proposals  were  opened  for  building  a  timber  and 
stone  dike  at  Mull's  Plaat,  12  miles  below  Albany,  on  the  left  bank  qf 
the  Hudson  Eiver,  to  arrest  threatened  scouriugs  on  that  bank  arising 
from  the  extension  of  the  dike  at  MulPs,  on  the  opposite  shore.  The 
contract  was  awarded  to  William  Fuller  &  Sons,  the  lowest  bidders, 
according  to  the  terms  of  their  bid  given  in  the  appended  abstract. 
The  contractors  began  work  in  June,  and  at  the  close  of  the  fiscal  year 
fair  progress  has  been  made. 

The  progress  which  has  been  made  during  the  year  in  the  repair  and 
construction  of  dikes  under  contract  and  under  open-market  agreements 
may  be  summarized  as  follows : 

Barren  Island  Dike. — This  dike  had  become  damaged  by  undermin- 
ing, resulting  from  scour.  Work  of  repair  and  protection  of  the  lower 
400  Tee t  was  begun  in  November  and  was  completed  in  December.  A 
row  of  pine  piles,  5  feet  apart,  was  driven  in  front  and  in  rear  of  the 
old  dike  and  secured  by  walling  timbers  and  tie-rods.  The  remainder 
of  the  dike,  where  settlement  had  taken  place,  was  filled  with  stpne,  of 
which  342  cubic  yards  were  used.  A  small  amount  of  stone  filling  is 
still  required. 

Rodh  Hook  Dike. — Three  hundred  and  eighty-five  cubic  yainls  of 
stone  have  been  put  into  the  dike  to  refill  settlements.    This  was  done 
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(luring  tbo  fall  of  1889,  sioco  wbick  time  some  settlement  has  taken 
place,  and  an  additional  amount  will  be  required. 

AluWs  Dike. — This  dike  consisted  originally  of  a  single  row  of  piles, 
tied  together  by  longitudinal  timber  and  partially  riveted  on  botb 
sides  with  stone.  The  timber  work  had  been  destroyed  and  the  stone 
slopes  had  been  leveled  when  the  repairs  were  undertaken. 

The  remains  of  the  lower  end,  adjacent  to  the  stone  beacon,  for  a 
distance  of  700  feet  north  will  be  covered  by.an  embankment  of  stone 
rising  to  a  hi^h-water  level.  This  embankment  will  be  5  feet  wide  at 
top  and  will  have  natural  slopes.  Above  the  low-water  level  the  stone 
wilf  be  placed  with  some  regard  to  bond.  For  a  distance  of  1,400  feet 
south  of  the  beacon  the  extension  of  the  dike  will  be  of  stone  laid 
with  care  so  that  the  structure  when  completed  will  be  of  permanent 
character. 

At  the  close  of  the  fiscal  year  14,514.0  cubic  yards  of  small  stone 
and  451.8  cnbic  yards  of  large  stone  had  been  delivered  and  put  in 
place,  and  the  structure  had  ^en  completed  for  a  length  of  100  feet, 
and  the  residue  brought  up  to  or  above  low  water. 

A  few  clusters  of  piles  have  been  driven  along  the  outer  face  of  the 
dike  to  mark  its  alignment  during  freshets. 

MuWs  P/aatl>iA;e.— This  improvement  begins  near  Mull's  light-house, 
on  the  east  shore,  and  runs  down-stream  for  a  distance  of  2,950  feet, 
closely  following  the  natural  bank  of  the  river.  The  plans  provide  for 
a  single  row  of  piles  driven  to  a  full  penetration  of  not  less  than  10 
feet,  5  feet  apart,  and  sawed  off  at  the  elevation  of  mean  law- water. 
Behind  and  against  this  row  of  piles  two  courses  of  round  timber  are 
l)laced  below  low  water,  the  whole  forming  a  footing  for  a  stone  em- 
bankment 5  feet  wide  on  top,  to  be  built  in  rear  to  a  height  of  2  feet 
above  mean  high-water.  It  constitutes  a  bank  revetment  rather  than 
a  training-dike. 

Shad  Inland  Dike. — A  breach  125  feet  long  which  had  occurred  in  the 
lower  end  of  this  dike  was  closed  with  piling  securely  tied  with  wal- 
ing timbers  and  the  settlements  partially  filled  with  stone.  One  hun- 
dred and  eighty  cubic  yards  have  been  supplied.  The  repairs  are  not 
yet  finished. 

Cedar  Uill  Dike. — This  dike,  a  double-pile  dike  with  stone  filling,  was 
built  in  1867,  since  which  time  it  has  received  little  or  no  repair.  In 
consequence  the  timber  work  had  very  much  deteriorated  and  a  breach 
of  300  feet  had  occurred.  In  addition,  the  stone  filling  had  setUed 
throughout  the  whole  length. 

A  stone  embankment  has  been  built,  closing  the  breach  and  covering 
in  all  2,500  feet  of  dike,  4,683  cubic  yards  of  stone  being  used.  The 
upper  end,  for  325  feet  adjacent  to  the  present  dock,  will  be  repaired  by 
driving  a  row  of  piles  in  front,  connecting  them  by  waling  timbers  and 
tying  them  back  to  anchor  piles  in  the  rear,  then  filling  with  stone. 
One  thousand  feet  of  the  lower  end  will  also  require  stone  filling. 

Cedar  Bill  Single-Pile  Dike  was  provided  with  new  fender-piles. 

Winnii^s  Dike. — Five  hundred  feet  of  this  dike  adjacent  to  the  channel 
was  in  bad  condition,  having  been  undermined  and  tilled  over. 

This  dike  is  being  provided  with  a  new  timber-face,  a  close  row  of 
piles  connected  with  double  waling  timbers  and  fastened  to  rear  anchor 
piles  every  4  feet.  Owing  to  freshets  the  timber  work  was  much  de- 
layed, but  is  now  nearly  completed.  A  small  amount  of  stone  filling  is 
to  be  placed  in  this  dike. 
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Stone  JAght  DiJce,  Papscannee  Dikes  {sections  J,  ZZ,  and  HI),  Abbey 
Channel  Dike^  BogarfslsUmd  Dike^  and  Small  Island  Bike. — The  repairs 
conteni plated  for  these  dikes,  which  consist  of  relilliDg  and  revetting 
with  stone,  have  not  yet  been  commenced. 

JDouw^s  Point  Dike^  Extension  Southj  is  being  refilled  and  revetted, 
1,931.87  cnbic  yards  stone  having  been  pat  in  place. 

Douw^s  Point  Dike  is  also  being  refilled  and  revetted ;  1,200  cubic 
yards  of  stone  have  been  put  in  place. 

Bath  DikCj  Base  Island  Pile  Dike^  and  High  Dike. — ^The  repairs  con- 
templated for  these  dikes  have  not  yet  been  commenced. 

Port  Schuyler  Dike, — ^This  dike  was  only  partially  repaired  during 
1889.  On  account  of  the  continuous  freshets  this  spring  work  has  not 
been  resumed,  a  very  low  stii»ge  of  the  river  being  required  for  success- 
ful work. 

Under  the  authority  of  the  Chief  of  Engineers,  dated  March  22, 1890, 
a  retriaugulation  of  the  river  from  Troy  to  Ooxsackie,  and  a  re-estab- 
Itshment  of  the  bench-marks,  was  begun  in  April.  This  work,  which 
has  been  pushed  as  rapidly  as  the  weather  and  high  water  would  per- 
mit, is  still  in  progress.  Sixteen  miles  of  the  river  from  New  Baltimore 
to  Forbes'  Dock,  above  upper  bridge  at  Albany,  have  been  triangulated, 
the  State  survey  stations  of  1887  have  been  connected  with  our  system, 
dock-Knes  and  ice- houses  not  located  on  the  maps  of  the  1884  survey 
have  been  located,  and  in  every  case  triangulation  points  have  been 
established  in  as  permanent  a  manner  as  possible,  every  point  being 
referenced  in  by  distances  and  bearings  to  two  fixed  points.  Levels 
have  also  been  run  covering  48.8  miles  and  bench-marks  re-established 
between  Albany  and  Stuyvesaut 

The  permanent  works  remaining  to  be  built  in  order  to  complete  the 
improvement  as  originally  projected  are : 

1.  Completion  of  dike  from  Staat's  Island  to  Campbell's  Island  Dike. 

2.  Completion  of  «like  from  Schermerhom  to  Sbad  Island. 

3.  The  proposed  improvement  below  Shad  Island  and  Moll's  Plaat. 

4.  The  improvement  at  Willow  Island.  . 

5.  The  constroction  of  a  new  dike  below  Nine  Mile  Tree. 

6.  The  extension  of  the  dike  at  Mull's  Plaat  (partly  contracted  for). 

The  project  contemplates  also  the  removal  of  the  Overslaugh  Rock, 
near  Van  Wie's  Point.  This  rock  lies  nearly  in  mid-channel  and  ought 
to  be  removed  as  early  as  practicable,  as  it  is  a  great  obstruction  to  the 
navigation  of  the  river.. 

The  cost  of  the  completion  of  these  new  works  is  estimated  at  $135,000. 

DQr.  Charles  O.  Weir,  assistant  engineer,  has  been  in  personal  charge 
of  this  improvement  during  the  year,  and  has  conducted  bis  work  with 
eflQciency  and  economy. 

This  work  is  in  the  collection  district  of  New  York,  Albany  being  a  port  of  entry. 
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AMOUNTS  APPROPRIATED. 

By  act  of  CongrASs  appxx>ved —  ' 

June30,  1834 rO.000.00 

July  2,  1836 lOO.OOO.OO 

March  3,  1837 100,000.00 

July  7,  ISM ; 100,000.00 

August  30,  1852 50.000.00 


420,000.00 


AMOUNTS  APPROPRIATBD  FOR  PRRSBNT  PROJECT. 


By  act  of  Congress  approved — 

Juiie26,  1864,  allotment. 33,000.00 

June  23,  1866 50,000.00 

March  3,  1867 306,188.00 

July  25,  1868 85,000.00 

April  10,  1869 89.100.00 

July  11,  1870 40,000.00 

March  3,  1871 40,000.00 

June  10,  1872 , 40,000.00 

March  3,  ISTJ 40,000.00 

June  23,  1874 : •      40,000.00 

March  3,  1876 40.000.00 

August  14, 1876 50,000.00 

June  18,  1878 70,000.00 

March  3,  1879 30,000.00 

June  14, 1880  20,000.00 

March  3, 1881 15,000.00 

By  act  of  Congress  passed  August  2, 1882 10,000.00 

By  act  of  Congress  approved — 

July  5,  1884 30,000.00 

August  5, 1886 26.250.00 

August  11, 1888 75,000.00 

Total 1,128,538.00 

Received  Irom  other  sources 792.57 


1,129,330.57 

Amount  expended  to  June  30,  1890,  inclusive  of  outstanding  liabilities.  1,074,485.69 

Money  statement, 

July  1,  1889,  amount  available 194,856.28 

July  1,  1890.  amount  expended  during  fiscal  year,  exolusive 

ofliabilities  outstanding  July  1,  1889 |31,365.05 

July  1,  1890,  outstanding  liabilities »...      8,656.35 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  the  fiscal  year  ending  June  30,  1890 44,396.15 

■^ 84.417.55 

July  1,  1890,  balance  available 10, 43a 73 

Amount  appropriated  by  act  of  September  19,  1890 150.000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 160,438.73 


'  Amount  (estimated)  required  for  completion  of  existing  prqject 145, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

<       1892 J! 145,000.00 

Submitted  in  compliance  with  re<iuirement8  of  sections  2  of  river  and 

t     harbor  act«  of  1866  and  1867. 


k 
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Ahdtraot  of  propoBaU  for  repairing  dikes  in  the  Hudson  Biver^  hetween  New  BaliivKore 
and  Troif,  N.  7,y  received  in  response  to  the  advertisement  dated  July  2,  18B9,  and 
opened  August  6,  1889,  hy  Lieut.  Col,  O,  L,  Gillespie^  Corps  of  Engineers,  U.  8.  Army, 


Material,  eto. 


Pine  or  aprnoe  pilea  (10,<M)0  linear  feel),  linear 

foot 

White-oak  pilea  (210  linear  feet),  .linear  foot. . 
Square  timber  yellow  pine  (14.600  feet  B. 

M)  Mfeet,B.H.. 

Sheet  pilinK.  yellow  pine  (5,000  feet.  B.  M.),  M 

feet.B.M  

Iron  tie-iods  and  acre w*bolt8  (4,150  ponnda), 

pound 

Brift-bolta,  spikes,  washers,  etc.   (1,150 

pounds) ■ pound.. 

Quarry  spalls  or  gravel  (200  cubic  yards),  cu- 
bic yard  

Stone  paving  (1,000  square  yards),  square 

yard  -. 

Ordinary  rubble-atone  furnished  by  bidder 

( 17,1MK> cubic  yards) cubioyard . . 

OriUnary  rubble- si  one  famished  by  United 

States  (17,200  cubic  yards) cubic  yard . . 

Large  stone  furnished  oy  bidder  (22,450  cubic 

yards) cubic  yard.. 

Large   stone    furnished    by   United   States 

(22,4S0  cubic  yards) cubic  yard.. 

Dredging  (1,000  cubic  yards) cubic  yard. . 

Total  amount  (stone  furnished  by  bidder) . 
Total  amount  (stone  furnished  by  United 
SUtes) 


1.  JokB  A.  Booker. 


Per 
unit. 


10.15 
.80 

38.00 

40.00 

.07 

.06 

1.40 

LOO 

L40 

L38 

L48 

L38 
.00 


Amoiint. 


$1,600.00 
03.00 

55L00 

200.00 

200.60 

00.00 

280.00 

1,000.00 

28,468.00 

23,738.00 

83,228.00 

90,06LOO 
900.00 


83,625.60 
50,680.50 


2.  John  Kelly.* 


Per 

unit. 


$0.15 
.27 

48.00 

43.00 

.04 

.08 

LOO 

2.88 

1.05 

LIO 

LSO 

L3S 
.85 


Amoiint 


$1,680.00 
6&70 

683.50 

216.00 

186.00 

88.00 

200.00 

2.888.00 

18,080.08 

18,020!00 

89,185.00 

30,807.50 
850.00 


53,895.20 
63.377.70 


8.C.  A.  Brown 

and 
John  Fleming. 


Per 
unit 


80.20 
.30 

4&08 

46.00 

.86 

.86 

L26 

2.25 

L40 

L40 

L40 

L40 
.20 


Anoniit. 


$2,120.00 
68.00 

858.60 

226.80 

207.60 

57.50 

260.00 

2,288.00 

84.080.00 

24,080.00 

31,430.80 

31,480.00 
200.00 


01.586.68 
61,636.50 


Matorial.  etc. 


Pine  t.r  spruce  piles  (10,600  linear 
feet) linearfoot.. 

lVhlt4soak  piles  (210  linear  feet), 
linear  foot 

Squar<^ timber,  yellow piue,  (14,600 
feet,  B.M.) M  feet,  B.M.. 

Sheet  piling,  yellow  pine,  (5,000 
feet,  B.M.) M  foet.  B.  M.. 

Iron  tie-rods  and  screw-bolts 
(4.150  pounds) pound.. 

Drift-bolts,  spikes,  washers,  etc. 
(1.150  pouuds)  pound.. 

Quarry  spalls  or  gravel  (2()0  cubic 
yar^) cubioyard.. 

Stone  paving  ( 1 .000  sciuare  yards), 
square  yard  

Ordinary  rubble-stone  furnished 
by  bidder  (17,200  cubic  yards), 
cubic  yard 

Ordinary  rubble-stone  furnished 
by  United  Statea  (17,200  cubic 
yards) cubic  yard. . 

Large  stone  furnished'  by  bidder 
(22,450  cubic  yards) .  cubic  yard . . 

Large  stone  furnished  by  United 
States  (22,450  cubic  yards),  cu- 
bic yard  

Dredging  (1,000  cubic  yards),  cu- 
bic yard 


4.  WillUm  D. 
Fuller. 


Per 

unit. 


$o.n| 

.23 

30.00 

45.00 

.05 

.03} 

.96 

LOO 

.97 

3.00 
3.96 

5.00 
LOO 


Total  amount  (stone  fur- 
nished by  bidder) 

Total  amount  (stone  fur. 
nished  by  United  States) . 


Amount. 


$1,258.75 

48.30 

565.50 

225.00 

207.50 

43.13 

196.00 

1.600.00 

16,684.00 

51.608.00 
89,351.00 

112,250.00 
1,000.00 


6.  Charlea  C. 
Cotto. 


Per 

unit 


$0.26 

.30 

85.00 

45.00 

.06 

.05 

LSO 

3.00 

1.50 

1.50 
L70 

1.70 
.50 


111.  170. 18 
168, 994. 18 


Amount 

$2,650.00 

68.00 

1,232.50 

225.00 

249.00 

67.50 

300.00 

3,000.00 

25,800.00 

25,800.00 
38,165.00 

38.166.00 
600.00 


6.  Leonard  A. 
.MarahalL 


Per 
unit 


$0.28 

.50 

64.00 

64.00 

.10 

.10 

2.00 

2.50 

L76 

1.75 
L75 

1.75 
.35 


Amount 


$2,968.00 
105.00 
783.00 
270.00 
416.00 
115.00 
400.00 
2.500.00 


72;  242. 00 
72.242.00 


7.  FraneiaH. 
Smith. 


Per 
unit 


$0.30 

.35 

55.00 

56.80 

.08 

.08 

L65 

1.90 


Amount 


30,100.80 

30.108.00 
39.287.50 

39,287.50 
350.00 


77, 293. 50 
77,288.60 


1.59 


1.69 


$3,180.00 

73.50 

797.50 

275.80 

332.80 

.    88.00 

330.00 

l.OOO.OC 

27,348.00 


35, 686. 60 


.30 


300.00 


70,823.50 


1 


«  Lowest  bid. 
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Ahatraot  of  proposals  for  huilding  a  timber  and  stons  dike  in  the  Hudson  River  at  JftrfTf 
Plaai,  12  miles  below  Albany ^  N.  Y,y  received  im  response  to  the  etdverUsemeni  dated  jM- 
ruary  3,  1890,  and  opened  March  3,  1890,  by  Lieut  CoL  &.  L,  Gillespie,  Corps  ofEnp- 
neerSf  IT,  S,  Army, 


No. 


1 
2 
3 

4 
G 
G 
7 
8 
0 


Name  of  bidder. 


J.V.HoaK.jr 

Leooard  A.  Marshall . . . 

Kiohard  Parrott 

William  Fuller  ft  Sons* 

J.  L.  I'owley 

John  A.  Bonker 

JotmS.Oillies 

Frederick  J.  Kelly 

William  Parrott 


Pine  or  nprnoe 
piles  (10,000 
linear  feet). 


Per 

linear 

foot. 


Oetitt. 
19 
15 
25 

111 

15 

12 
30 
25 
13 


Amount. 


$l,fW0.00 
1.500.00 
2,500.00 
1. 187. 60 
1,500.00 
1.200.00 
3,000.00 
2,500.00 
1.300.00 


Bound    timlMr^ 

(5.fW0  linear 

feet). 


Per 

linear 

foot. 


Omif. 
18 
10 
15 


1^ 

10 

20 

15 

0 


Amount 


$767.00 
590.00 
886.00 
4M.68 
787.60 
690.00 

1.180.00 
886w00 
53L00 


Square  tiDbar 
a8,000leet&]l). 


PerM 

feet 

B.  U. 


$40.00 
45.00 
45.00 
89.00 
44.00 
46.00 
00.00 
40.00 
40.00 


Amoont 


$720.  W 
810.  N 

eiau 

702.00 
792.10 
8I$.M 
1.080.M 
720.00 
720.(10 


No. 


1 
2 
3 
4 
5 
6 
7 
8 
9 


Name  of  bidder. 


J.V.HoaK,jr 

Leonard  A.  Marshall 

Richard  Parrott 

William  Fuller  Sl  Sons*  .^ 

J.  L.  Po  wley 

JohnA.fiouker 

John  S.Ollliea 

Frederick  J.  Kelly 

William  Parrott 


Iron  spikes  and 

wire   (3,500 

pounds). 

Rnbble-stone 

(2,000  cubic 

yards). 

Large  atone 

(4,1w0  onbie 

yaida). 

Per 
pound. 

Amount. 

Per 
cubic 
yard. 

Amount. 

Per 
cubic 
yard. 

Amount 

OenU. 
5 
6 
5. 

4 

5 
8 
8 

4 

$176.00 
210.00 
175.00 
135.63 
140.00 
176.00 
280.00 
280.00 
140.00 

$1.20 
1.46 
1.10 
.94 
1.30 
1.20 
2.00 
1.15 
1.10 

$2,400 
2.900 
2,200 
1.880 
2,1900 
2,400 
4,000 
2,800 
2.000 

$2.50 
1.45 
1.55 
1.28 
2.00 
1.40 
2.00 
1.35 
1.40 

$10,000 
5,800 
€1200 
6,120 
8,000 
5^000 
8,000 
5,400 
5.O0O 

Total 
amount 


$15,902.00 
11,810.00 
12,770.00 
9,489.71 
18,709.50 
10,775.00 
17,640^00 
12,085.00 
10,«9LOO 


*  Lowest  bid. 


COMMERCIAL  STATISTICS. 

Special  care  bas  beeu  takeu  to  aacertaiu  au  approximate  estioiAte  of  the  amoant 
and  valne  of  the  commerce  of  the  Hiidsou.  The  assistant  engineer  in  charge  has 
given  the  matter  his  personal  atteution,  and  id  a  special  report  makes  the  ioUowiog 
statement : 

'*  The  efforts  to  secure  this  information  through  correspondence  not  being  wholly 
Bucctissful,  every  shippiug  poiut  on  the  river  has  been  visited  by  me,  in  person,  and 
iuformation  gotten  aud  verified  in  this  way.  The  importance  of  the  Hudson  as  a 
great  water-way  of  commerce  is  apparent  when  it  is  known  that  asic^e  fh>in  its  own 
local  traffic,  which  in  itself  is  very  large,  it  absorbs  all  the  traffic  of  tho  Erie,  Cham- 
plain,  and  Delaware  and  Hudson  Canals,  besides  the  great  ooal  trade  of  the  Penn- 
sylvania Coal  Company,  at  Newburgh,  aud  the  Erie  coal  trade  at  Piermont.  The 
average  season  of  uavigation  of  the  river  is  two  hundred  and  forty  days,  and  that  of 
the  canals  two  hnndred  and  twenty  days. 

The  Erie  Canal,  extending  from  Albany  to  Buffalo,  on  Lake  Erie,  adistanooof  S58 
miles,  with  a  diftereuce  of  level  of  577  feet,  and  to  Oswego,  on  Lake  Ontario,  oonnoetB 
the  Great  Northern  Lakes  with  the  Hudson  River  and  brings  in  immense  oommeroe 
from  the  Northwest  and  Canada.  The  principal  items  of  this  commerce  at«  lumber 
and  grain. 

The  Champlain  Canal,  69  miles  long,  connects  Lake  Champlain  with  the  Hudson 
River.  This  lake,  which  is  93  feet  above  tide- water  of  the  Hudson,  and  whose  waters 
flow  into  the  St.  Lawrence,  is  connected  by  the  Chambly  Canal  %ith  the  St.  Law- 
rence River  below  Montreal.  The  principal  items  of  tonnage  on  this  oanal  are  lum- 
ber and  iron  ore.  The  above  canals,  with  575  miles  of  subsidiaries,  constitute  the  New 
York  State  canals.    The  Erie  CanaV  en\Ai«  tVi^  Ku^don  \^^  Uvree  Ude- water  locks,  one 
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at  the  fbot  of  Twenty-third  street,  West  I'roy ;  one  at  foot  of  Eightli  street,  West 
Troy,  and  a  third  at  the  Inmber  district,  Albany. 

The  Cbanipluin  Canal  enters  the  riyer  at  Waterford,  3  miles  above  the  State  Dam, 
and  boat-8  are  locked  through  the  dam  to  tide-water.  It  is  also  connected  with  the 
Erie  Canal,  and  throueh  its  tide- water  locks  with  the  Hudson  River. 

The  Delaware  and  Hudson  Canal  enters  the  Hudson  through  Rondout  Creek  at 
Rondont,  N.  Y.,  and  brings  the  anthracite  coal  country  at  Honesdale  and  the  Dela- 
ware River  into  water  communication  with  the  Hudson.  The  principal  items  of  ton- 
nage on  this  canal  are  eoal,  blueetone,  and  cement.  Aside  from  the  above  feeders  to 
the  commerce  of  the  Hudson,  the  Pennsylvania  Coal  Company  has  a  large  tide- 
water coal  depot  at  Newburgh,  where,  also,  the  Erie  Railroad  has  a  terminal  point 
and  transfers  large  quantities  of  freight  by  boat  across  the  river.  The  Erie  Railroad 
also  has  a  coal, depot  at  Piermont,  20  miles  above  New  York,  where  preparations  are 
being  made  to  handle  a  very  large  supply. 

The  following  statistics  include  the  tonnage  received  at  all  points  above  Spuyten 
Dnyvil  Creek,  and  of  the  local  shipments  oetween  points  on  the  river,  only  that 
shipped  is  credited  to  the  points  from  which  it  was  shipped,  no  entry  being  made  to 
the  total  tonnage  of  the  amount  received  at  local  points  from  other  local  points. 
The  total  tonnage  also  includes  all  through  freight  shipped  from  points  up  the  river 
that  passed  the  mouth  of  Spuyten  Duy  vil  Creek  going  south. 

The  two  principal  industries  on  the  river  which  add  materially  to  the  total  tonnage 
are  ice  and  brick.  The  capacity  of  the  ioe-houseson  and  adjacent  to  the  river  exceeds 
4,000,000  tons,  and  amount  generally  harvested  3,500,000.  The  brick  manufactured  on 
the  river  exceeds  8.50,000,000. 

Total  tonnage  of  all  shipping  points  on  the  Hudson  River  during  1889, 

not  including  the  tonnage,  coming  through  State  canals tons. .      15, 033, 309 

Value  of  same $278,196,094 

Total  tonnage  coming  to  and  leaving  tide- water  through  State  canals, 

1889 tons..        3,592,437 

Value  of  same $108,000,000 

Increase  of  same  over  tonnage,  1888 tons..  326,466 

Grand  total,  touuageof  the  Hudson  River,  including  the  tonnage  through 

Statecanals - tons..      18,582,596 

Value  of  same $485,733,094 

Tills  does  not  include  the  value  of  vessels  carrying  the  above  trade,  which  are 
equally  exposed  to  the  dangers  of  navigation. 

Total  number  of  vessels  registered  at  Albany,  1889 515 

Total  tonnage  of  same tons..  73,921 

Total  value  of  imports  at  port  of  Albany,  1889 $852,27L00 

Total  duties  collected  on  same 156,493.52 

Number  of  transportation  companies  for  passengers  or  freight,  not  includ- 
ing individual  steam-boats  or  pleasure  boats 30 

Total  number  of  passengers  earned,  1889  5,000,000 

Total  population  along  the  river 450,000 


• 


No  new  transportation  lines  have  been  established  during  the  year. 

Accompanying  this  report  I  herewith  hand  you  a  tracing  showing  the  Hudson 
River  and  its  canal  connections  with  the  Great  Lakes  and  the  St.  Lawrence  River ; 
also  a  detailed  record  of  the  statistics  of  the  river  as  I  have  gathered  them,  with  the 
addresses  of  parties  through  whom  the  information  was  gotten,'' 


£   2. 

IMPROVEMENT  OP  SAUGERTIES  HARBOR,  NEW  YORK. 

The  harbor  of  Saugerties  is  the  name  applied  to  the  inoath  of  Esopos 
Greek,  which  empties  iato  the  Hudson  River,  on  the  west  shore,  aboat 
100  miles  above  the  city  of  New  York.  With  the  exception  of  some 
slight  works  undertaken  by  the  inhabitants,  giving  no  permanent  results, 
nothing  had  been  done  towards  the  improvement  of  this  harbor  until  it 
was  undertaken  by  the  United  States  Government  in  1887.  In  1883  a 
survey  of  the  harbor  was  made  uuvler  the  direction  of  \>Vv^  ^w^iy^'c  ^^- 
cer  in  charge,  which  indicated  that  there  waB  a  H\i09^\  ^\>  >iXi^  <^\2to^\^<^ 
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1,100  feet  wide,  between  6-foot  contours,  over  wbich  the  least  deptl  iras 
3  feet,  mean  low  water.  Twa  plans  of  improvement  were  recommended, 
both  providing  for  the  constrnction  of  parallel  dikes,  and  for  dredging  the 
channel  between  them  7  feet  deep,  mean  low  water.  ~  (See  Annual  Re- 
port of  the  Chief  of  Engineers  for  1884,  Part  I,  page  71G.) 

A  re-examination  of  the  harbor,  made  in  1887,  after  the  State  had 
done  some  dredging  in  the  channel,  resulted  in  the  submission  of  a  third 
project,  differing  from  those  previously  submitted  only  in  the  direction 
given  to  the  dikes.    The  range  of  tides  is  4  feet,  approximately. 

The  project  of  1887  was  approved  and  its  execution  was  begun  the 
same  year. 

Its  estimated  cost  was  as  follows  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1887,  Part  I,  page  662)  : 

North  dike,  2,300  feet  long : 

Pile-work,  2,160  ruDiiing  feet,  at  |7  per  foot $15,120 

Crib-wurk,  140  rniiDing  feet,  at  |30  per  foot 4,200 

South  dike,  2,300  feet  long: 

Pile-work,  2,200  running  feet,  at  $7  per  foot 15,400 

Crib-work,  100  running  feet,  at  $30  per  foot , 3,000 

Dredging,  30,000  oubic  yards,  at  25  cents 7,500 

Contingencies,  about  15  percent. 6,780 

Total 52,000 

The  appropriations  of  1884  and  1886,  aggregating  $20,000,  were  ap- 
plied ill  the  building  of  the  south  dike,  and  when  work  was  suspended 
in  1887  that  dike  had  been  completed  for  a  length  of  2,363^  feet. 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  two  contracts 
were  in  force  for  the  expenditure  of  the  appropriation  of  August  11, 
1888,  $12,000 ;  one  for  dredging  and  the  other  for  the  construction  of  a 
part  of  the  projected  dike  on  the  north  side  from  the  shore  end  outwards 
towards  the  light-house. 

Under  the  contract  for  dredging,  which  closed  July  5, 1889,  the  shoal 
on  the  inside  opposite  Freligh's  wharf  had  been  removed  to  a  depth  of 
8^  feet,  mean  low  water ;  a  cut  50  feet  wide  and  7  to  8  feet  deep,  mean 
low  water,  had  been  excavated  from  the  shoal  in  front  of  Sheffield's 
paper-mill,  and  a  channel  across  the  bar  at  the  entrance  had  been  opened 
200  feet  wide  and  9  feet  deep,  mean  low  water.  The  total  quantity  of 
material  removed  was  28,746  cubic  yards,  resulting  in  the  formation  of 
a  channel  with  an  average  width  of  100  feet  and  9  feet  depth  from  the 
inner  harbor  eastwai*d  to  the  Hudson  River.  The  inner  harbor,  for  a 
length  of  2,000  feet,  has  a  channel  150  feet  wide  with  a  depth  varying 
from  14J  to  20  feet,  mean  low  water. 

Under  the  contract  for  diking,  which  closed  November  20,  1889,  the 
north  dike  had  been  built  out  from  the  shore  for  a  distance  of  809^  feet 
the  first  109^  feet  being  composed  of  crib- work  covering  a  rocky  ledge, 
and  the  next  700  feet  of  pile- work.  The  crib-work  ia  15  feet  wide  and 
the  pile- work  7  feet  wide,  and  both  rise  to  a  height  of  2  feet  above  mean 
high  water. 

The  width  of  the  water-way  between  the  north  and  south  dikes,  so 
far  as  constructed,  is  260  feet.  When  the  project  is  completed  by  the 
extension  of  the  north  dike  1,260  feet  to  the  light-house,  the  width  of 
the  confined  channel  at  the  eastern  end  will  be  325  feet. 

In  past  years  the  channel  at  the  entrance  has  shoaled  up  by  reason 
of  ice-gorges  which  formed  at  the  mouth  before  the  ice  broke  up  in  the 
Hudson.  The  shoals  formed  in  this  way  have  been  partially  removed 
by  subsequent  spring  freshets.  The  purpose  of  the  dikes  is  to  contract 
the  channel,  to  promote  the  scour  of  the  freshets,  and  to  maintain  the 
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improved  navigable  depths  daring  the  low  stage  of  summer,  which 
usaally  lasts  for  two  months,  approximately. 

As  the  direct  result  of  the  improvements  which  have  been  made  by 
the  Govern  meut,  vessels  with  a  draught  of  12  feet  and  upward  are  now 
enabled  to  reach  the  factories  at  high  tide. 

The  amount  required  to  complete  the  improvement  in  accordance  with 
the  approved  project  is  $20,000,  and  if  ttiis  sum  is  appropriated  it  will 
be  applied  in  extending  the  north  dike  to  connect  with  the  light-house 
pier,  in  dredging  the  two  inner  shoals,  and  in  repairing  the  old  construc- 
tions. 

Saugerties  is  in  the  coUection  district  of  Albany,  N.  Y.,  which  is  the  nearest  port 
of  entry.    The  nearest  light-honse  is  at  the  month  of  Esopns  Creek. 

COMMERCIAL  STATISTICS. 

The  commercial  carriers  are  fiye  steam-boats  for  freight  and  passenger  trafl9c,  owned 
by  the  Sangerties  and  New  York  Steam-boat  Company,  the  Saugerties  and  Albany 
Line,  and  the  Sangerties,  Rondout  and  Hudson  Line,  and  four  hundred  and  five  sail- 
ing and  other  craft,  the  former  carrying  17,000  passengers  annaally,  and  in  all  aggre- 
gate 189,000  tons  of  freight,  valned  at  $5,484,000,  the  principal  products  being  gen- 
eral merchandise,  blue-stone,  coal,  and  lumber. 

The  population  of  Saugerties  is  5,000. 

AMOUKTS  APPROPRIATBD. 

July  5,  1884 $5,000.00 

AugnetS,  1886 15,000.00 

August  11,  1888 12,000.00 

Total 32,000.00 

Amount  expended  to  June  30,  1890,  inclusive  of  outstanding  liabilities....  31,278.07 

Money  statement. 

Joly  1,  1889,  amount  available $2,436.75 

Jnly  1,  1890,  money  value  of  work  done  during  the  fiscal  year  under  con- 
tracts made  prior  to  June  30,  1889 ^ 8,139.87 

10, 576. 6-2 
July  1,  1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1, 1889 9,854.69 

Jnly  1,  1890,  balance  available ., T-2L93 

Amount  appropriated  by  act  of  September  19,  1890 10,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 • 10,721.93 

{Amount  (estimated)  required  for  completion  of  existing  project 10, 000. 00 
Amonntthat  can  be  profitably  expended  in  fiscal  year  ending  June  :{0, 1892    10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


E3- 

IMPROVEMENT  OF  HARBOR  AT  RONDOUT,  NEW  YORK. 

BoDdout  Harbor  is  formed  by  the  inoath  of  Bondoat  Greek,  which 
empties  into  the  Hudson  River  on  its  west  side,  about  90  miles  above 
the  city  of  New  York. 

From  the  entrance  to  the  lock  of  the  Delaware  and  Hudson  OanaU  a 
distance  of  3  miles,  the  creek  is  a  tidal  stream,  the  range  of  tides  b^v\i% 
4  feet,  approximately. 
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Prior  to  1871  improveinente  had  beeo  made  by  private  persona  aud 
corporations,  bat  do  permauent  benefit  had  been  derived  from  them.  In 
1869  a  survey  of  the  harbor  was  made  by  the  Government  with  a  view 
to  its  permanent  improvement,  and  it  was  then  found  that  the  available 
depth  of  water  in  the  channel  was  about  7  feet. 

The  project  of  improvement  based  upon  this  survey  provided  for  the 
formation  and  maintenance  of  a  channel  100  feet  wide  and  JL4  feet  deep 
at  the  mouth  of  the  creek,  to  be  obtained  by  ^means  of  dredging  aud 
diking.  Two  parallel  channel-dikes  were  to  be  built  outward,  toward, 
and  into  the  Hudson  River,  their  outer  ends  curving  gently  down-steam, 
while  a  branch  dike,  running  upstream  along  the  Hudson  from  the  outer 
end  of  the  north  dike,,  was  to  protect  that  dike  from  destruction  from 
running  ice.    The  estimated  cost  of  the  work  was  as  follows ; 

Baildiug  the  north  dike,  748  vards  long $41,600 

Building  the  branch  dike,  640yard8long 34,400 

Bnilding  the  south  dike,  1,277  yards  long &9,G0O 

Dredging  a  channel  3,000  feet  long,  100  feet  wide,  and  14  feet  deep  at  low 

water;  48,005  cubic  yards,  at  30  cents ^ 14,400 

Contingencies '^500 

Total 172,500 

The  finul  length  of  the  north  and  south  dikes  was,  however,  to  be 
determined  after  observing  the  effects  which  they  might  produce  in  the 
removal  of  the  bar  as  they  were  gradually  extended  outward.  The 
work  was  begun  in  1872  and  was  completed  in  1880.  It  was  found  by 
experience  that  the  dikes  might  be  shortened  so  much  below  the  lengths 
originally  deemed  necessary  for  them  that  the  total  cost  of  the  work 
was  reduced  to  $101,000 — less  than  two-thirds  of  the  original  estimate. 

On  the  completion  of  the  work,  in  1880,  the  north  dike  Was  2,200  feet, 
approximately,  with  a  branch  dike  running  up  the  Hudson  1,000  feet, 
approximately ;  and  the  south  dike  was  2,800  feet  long,  approximately, 
with  a  spur  to  the  light  house  330  feet  long.  The  distance  between  the 
dikes  at  the  entrance  was  350  feet,  approximately.  As  the  result  of 
the  works  of  improvement,  there  was  a  channel  50  feet  wide,  giving  13^ 
feet,  mean  low  watery  100  feet  wide, 'giving  12  feet,  mean  low  water; 
and  200  feet  wide,  giving  10  feet,  mean  low  water,  from  the  creek  to 
the  channel  of  the  Hudson.  At  the  outer  end  of  the  dikes  the  distance 
between  the  12-foot  curves  was  over  300  feet. 

The  north  and  branch  dikes  were  originally  built  to  the  height  of 
mean  high  water,  while  the  south  dike,  for  500  feet  west  of  the  light- 
house, was  built  only  to  the  level  of  half-tide.  The  low  part  of  the 
south  dike  was  subsequently  raised  by  crib- work  to  mean  high  water, 
but  even  with  this  increased  height  the  dikes  are  submerged  during 
storms,  tides,  and  freshets,  and  are  required  to  be  marked  by  fender- 
piles  to  enable  vessels  to  enter  the  harbor  at  such  times  without  danger 
of  being  wrecked  upon  the  concealed  dikes. 

The  appropriations  for  this  harbor,  made  since  the  completion  of  the 
Avorks  in  1880,  have  been  applied  exclusively  to  the  repair  of  the  dikes. 
The  improved  depths  in  the  channel  have  been  well  maintained,  but 
the  dikes  have  greatly  deteriorated,  partly  owing  to  the  ice,  partly  to 
the  natural  decay  of  the  timber,  and  partly  to  the  undermining  of  the 
piles  by  scour. 

A  survey  of  the  harbor  was  made  in  1884,  at  which'time  the  chan- 
nel across  the  bar  on  the  north  side  was  50  to  60  feet  wide  and  14 
feet  deep,  mean  low  water,  and  the  shoal  on  the  south  side  had  a 
least  depth  of  9.2  feet. 
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The  last  survey  of  the  harbor,  made  iu  September,  1889,  iudicates 
a  continaed  improvement  of  the  channel  between  the  dikes,  not  in  the 
enlargement  of  the  width  of  the  14foot  channel,  bat  in  that  of  the  9-foot 
channel,  which  now  has  a  width  of  250  feet 

On  the  south  side  of  the  entrance  there  has  been  a  slight  shoaling, 
due  probably  to  the  removal  in  1884  of  150  feet  from  the  outer  end 
of  the  south  pier,  to  meet  the  wishes  of  the  boatmen,  who  alleged  that 
their  tows  required  a  wider  entrance  between  the  piers  on  that  side  ' 
when  coming  in  with  vessels  on  the  flood  tide.  The  change  in  length 
of  the  south  dike  doubtless  facilitates  entrance  at  flood  tide,  but  the 
shoaling  of  the  bar  on  that  side  which  is  shown  by  the  survey  of  1889 
makes  it  probable  that  the  south  dike  should  be  increased  rather  than 
decreased  in  length. 

The  act  of  August  11, 1838,  appropriated  $5,000  for  continuing  the 
improvement. 

Tlie  project  of  the  application  of  this  sum  provided  for  the  repair 
of  all  the  dikes.  Sealed  proposals,  invited  by  public  advertisement 
June  21, 1889,  were  opened  July  25, 1889,  and  the  contract  was  awarded 
to  Mr.  Frederick  J.  Kelly,  of  Brooklyn,  N.  T.,  the  lowest  bidder. 

Operations  under  this  contract  were  begun  in  September,  and  com- 
pleted December  30, 1889.  The  autumn  was  unfavorable  for  work,  as 
high  winds  and  freshets  prevailed  to  such  a  degree  that  during  many 
weeks  the  contractor  could  employ  no  working  force  upon  the  improve- 
ment. The  materials  which  had  not  been  supplied  on  the  expiration  of 
the  contract,  November  30,  were  purchased  in  the  open  market  at  con- 
tract prices,  and  the  work  finally  completed  December  24.  The  repairs, 
though  small  in  amount,  were  distributed  over  the  entire  dike  system 
of  both  banks.  Piles  of  the  single  pile  dike,  south  shore,  west  end, 
which  had  been  raised  by  the  ice  were  redriven  to  gn^eater  depths  and 
properly  secured ;  the  damaged  eastern  end  was  removed  and  the  stone 
filling  placed  in  the  central  portion.  Additional  stone  was  placed  in  the 
dike  at  dififerent  points,  and  fender-piles  were  driven  along  the  face 
to  mark  it  during  freshets.  The  north  dike,  at  the  junction  with  the 
branch,  was  strengthened  by  additional  piles,  the  central  portion  was 
straightened  and  strengthened,  and  the  channel-face  for  a  distance  of 
900  feet,  where  undermining  hiid  occurred,  was  revetted  with  stone. 

The  following  materials  were  used  iu  the  repairs : 

White  oak  piles  driven linear  feet..  1,146.5 

Pine  piles  driven do 1,297.5 

Waling  timbers  pat  on B.  M.  feet..  !K),  717.8 

Tie  rods lbs..  9,476.9 

Drift  liolts  and  washers do 2,194 

Ruble  stone : cabio  yards..  1,500. 1 

Piles  drawn ^ 122 

Piles  redriven 65 

Waling  timbers  removed linear  feet . .  252. 6 

Stone  dredged  and  replaced cnbio  yards..  132.9 

Piles  driven  back  to  position 15 

Waling  timbers  removed  and  replaced linear  feet . .  474. 5 

The  piers  are  now  in  fair  condition,  except  that  1,000  cubic  yards  of 
stone  are  needed  to  give  required  security  to  the  north,  south,  and 
branch  dikes.  A  few  minor  repairs  every  year  will  be  necessary  to 
maintain  the  dikes. 

The  recommendation  contained  in  the  last  annual  report  for  the  re- 
moval by  dredging  of  the  shoal  on  the  south  side  of  the  entrance,  and 
for  the  removal  by  dredging,  or  by  blasting  if  necessary,  of  the  inside 
shoals  If  miles  from  tl^e  light-house,  is  renewed  in  this  re^ort^    TVv^ 
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inside  sboals  are  great  obstructions,  and,  lying  close  to  the  channel  at 
a  point  where  both  banks  are  occnpied  with  wharves,  they  materially 
restrict  the  facilities  for  vessels  seeking  berths  alongside  the  wharves. 
An  appropriation  of  $25,000  is  recommended  for  effecting  these 
improvements,  and  for  strengthening  the  dikes  so  as  to  render  them 
permanent. 

RondoQt  is  in  the  collection  district  of  New  York.  The  nearest  works  of  defenae 
are  those  in  New  York  Harbor. 

COMMERCIAL  STATISTICS. 

The  commercial  statistics  of  this  harbor  have  been  carefully  gathered  and  compiled, 
and  show  a  total  tonnage  of  2,467,490  tons,  valaed  at  $41,868,860.  General  merchan- 
dise, coal,  cement,  lime,  blnestone,  and  ice  are  the  principal  products  handled,  and 
are  carrieid  in  abont  seven  hnndred  vessels,  which  also  carry  75,000  passengers  anoa- 
ally. 

Of  the  above  tonnage,  one-half  passes  through  the  Delaware  and  Hudson  Canu, 
which  connects  the  Hudson  River  at  Rondout  with  the  Delaware  River  at  Port  JerriB, 
N.  Y.,  and  with  Honesdale,  Pa.,  the  heart  of  the  Pennsylvania  coal  region. 

The  population  of  Rondout  is  25,000. 

AMOUNTS  APPROPRIATED. 

By  a«t  of  Congress  approved — 

June  12, 1872,  diking $10,000.00 

March  3, 1873,  diking 20.000.00 

Amount  allotted  June  8, 1875,  from  repairs  of  harbors  on  Atlantic  coast, 

repairs 762.18 

From  contingencies  of  rivers  and  harbors,  etc.,  repairs 237.  tfi 

By  act  of  Congress  approved — 

August  14,  1876, diking  and  repairs 30,000.M 

Jure  15, 1878,  diking  and  dredgine 30,000.00 

By  act  of  Congress  passed  August  12, 1862,  repairs  and  dredging 2, 000. 00 

By  act  of  Congress  approved — 

July  5, 18&I,  repairs  and  dredging 1.000.00 

August  5, 1886,  repairs 2,500.00 

August  11, 1888,  repairs 5,000.00 

Total 101.500.00 

Amount  expended  to  June  30,  1890 101,500.00 

Money  statement 

July  1,1889,  amount  available $5,047.71 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetanding  July  1,  1889 5,047.71 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

f  Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    20, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  1S67. 
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Abstract  of  proposals  for  repairing  dikes  at  Bondout  Harbor ,  New  York,  received  in  response 
to  the  advertisement  dated  June  21, 1889,  and  opened  July  25, 1889,  by  Lieut,  Col,  G,  L. 
Gillespief  Corps  of  Engineers,  U,  S.  Army. 


Whiteoak  piles,  250  linear  feet llDearfoot.. 

Pine  or  Hpraoe  pileii,  800  linear  feet do  — 

Sqaore  timber, 80,000 feot  B.H   M  feet,  B.M.. 

Ti6-rod8  and  ecrew-bolta,  8, 000  pounds poand . . 

Diift-boltn,  Bplkee,  washora,  chain,  or  cable,  660  pounds do  — 

Rabble-stone  for  sonlh  dilie  onibanknient,  500  cubic  yards cubic  yard . . 

Babbl»-stone  for  revetment  and  refilling  dikes,  1,000  cubic  yards do 

Outer  end  of  south  dike : 

Drawing  75  piles each . . 

Bedri  ring  15  piles do. . . . 

Walling  timber,  16  linear  feet linear  fool. . 

Dredging  and  placing  100  cable  yards  stone cubic  yard . . 

Western  end  of  south  dike : 

Driring  35  piles  back  to  position each.. 

Taking  off  and  replacing  100  linear  feet  of  walling  timber linear  foot. . 


Frederick  J.  Kelly.* 

Price  per 

Total 

anlt. 

amount. 

10.27 

$07.50 

1.12 

36.00 

40.00 

1,200.00 

.04 

320.00 

..04 

26.40 

1.00 

500.00 

1.00 

1,000.00 

1.25 

93.75 

.75 

11.25 

.32 

5.12 

1.00 

100.00 

.75 

26.25 

.32 

32.00 

3,418.27 

*  Only  bid  reoeWed. 

E  4. 

IMPfiOVEMENT  OF  THE  HARLEM  RIVER.  NEW  YORK. 

The  project  for  making  a  navigable  water  connection  between  the 
East  River  and  the  Hudson  River  by  the  way  of  the  Harlem  River  and 
Spayteu  Duy vil  Cri-ek  was  formalate<|  upon  the  facts  determined  by 
the  survey  made  along  this  route  in  1874  in  compliance  with  the  river 
and  harbor  act  of  June  23,  1874,  the  report  upon  which  may  be  found 
at  page  224,  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  II. 

This  report  contains  an  interesting  historical  review  of  the  navigation 
of  the  Harlem  River  from  the  Revohition  to  the  present  time. 

A  fall  history  of  this  improvement  as  now  adopted,  with  the  legal 
proceedings  for  the  acquirement  of  the  land  needed  for  it,  and  copies  of 
the  laws  passed  by  the  legislature  of  the  State  of  New  York  relative 
thereto,  is  given  in  the  annual  report  of  the  local  engineer  in  charge 
to  the  Chief  of  Engineers  for  1887.  (See  Annual  Report  of  the  chief 
of  Engineers  for  1887,  Part  I,  pages  665  to  689.) 

The  streams  embraced  in  the  improvement  are  the  Harlem  River  and 
the  Spuyten  Duy  vil  Creek,  the  former  emptying  into  the  East  River  near 
Hell  Gate,  and  the  latter  into  the  Hudson  River  about  13  miles  north 
of  the  Battery,  and  together  separating  Manhattan  Island  fcom  the 
mainland. 

There  has  always  been  an  exchange  of  waters  between  these  two 
streams  at  Kingsbridge,  though  a  long  ledge  of  rocks  awash  at  mean  low 
water  and  an  extremely  narrow  channel  at  that  point  have  heretofore 
prevented  the  exchange  being  a  free  one. 

High  Bridge  is  practically  at  the  head  of  navigation  in  the  Harlem 
River,  but  there  is  a  fair  channel  of  about  10  feet  depth  at  mean  low 
water  as  far  as  Morris  Dock,  6  miles  from  the  mouth  of  the  river,  and  a 
crooked  one  of  7  feet  depth  to  Fordham  Landing,  1  mile  further;  but 
there  is  no  navigation  of  this  entire  section,  except  by  row-boats  and  a 
few  boats  loaded  with  material  for  the  new  Croton  aqueduct  or  for  t\\fs 
roadway  of  streets  which  are  being  opened  iu  th^  ^^  auw^^^fl^  ^\%Vtvi\T* 

Bjf  a  90 — 45 
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Kingsbridge,  1%  miles  from  the  Hadsoh  Biver,  is  the  head  of  naviga- 
tion in  the  Spuyten  Duy vil  Greek,  but  only  at  high  water,  for  vessels 
drawing  8  feet. 

The  range  of  the  tides  in  Harlem  River  varies  from  5.5  feet  at  Third 
Avenae  Bridge  to  6  feet  at  the  mouth  of  Dyckman's  Greek,  and  in  the 
Spuyten  Duyvil  Greek  is  3.8  feet. 

As  the  difference  in  the  heights  and  times  of  tides  between  the  East 
and  Hudson  rivers,  after  the  connection  is  made  between  the  Harlem 
and  the  Hudson  rivers,  will  produce  the  currents  upon  which  reUanceis 
placed  to  keep  the  channel  open,  it  is  desirable  that  the  cross-section  of 
the  channel  be  kept  as  uniform  as  possible,  in  order  to  avoid  the  unneces- 
sary resistances  to  the  flow  of  the  water  which  would  be  caused  by  any 
contraction  of  the  water-way. 

The  contraction  of  the  proposed  cut  through  Dyckman's  Meadows  will 
be  more  than  counterbalanced  by  the  natural  channel  through  Spuyten 
Duyvil  by  the  way  of  Eingsbridge,  which  is  left  open,  and  the  contrac- 
tion caused  by  the  piers  and  embankments  of  the  High  Bridge,  which 
carries  the  Groton  Aqueduct  across  the  Harlem  Biver,  should  be  coan- 
teracted  by  deepening  the  channels  between  the  piers  and  abutments. 
Observations  of  the  tides  affecting  these  waters  show  that  there  is  not  a 
free  exchange  of  tides  between  Harlem  Biver  and  Spuyten  Duyvil 
Greek,  but  that  there  is  practically  a  divide  somewhere  near  Fordham 
Bridge  between  the  tides  flowing  from  the  East  Biver  into  the  Harlem 
Biver  and  from  the  Hudson  Biver  into  Spuyten  Duyvil  Greek.  Gom- 
paring  the  tides  of  the  Harlem  Biver  at  Fordham  Bridge  with  those  of 
the  Hudson  Biver  at  the  mouth  of  Spuyten  Duyvil  Greek,  it  is  found— 

(1)  That  the  level  of  mean  high  water  in  the  Hudson  is  nearly  1  foot 
(.961  foot)  lower  than  it  is  in  the  Harlem. 

(2)  That  the  mean  rise  and  fall  of  the  tide  in  the  Hudson  is  2.12  feet 
less  than  it  is  in  the  Harlem. 

(3)  That  the  mean  duratioii  of  the  rise  of  tides  in  the  Hudson  is  thirty- 
six  minutes  shorter,  the  mean  duration  of  the  fall  twenty-six  minutes 
longer  than  in  the  Harlem. 

(4)  The  mean  level  of  the  Hudson  at  the  mouth  of  Spuyten  Duyvil 
Greek  is  .265  of  a  foot  lower  than  at  Fordham  Bridge. 

(5)  High  water  occurs  one  hour  and  thirty-four  minutes  earlier  in  the 
Hudson  than  in  the  Harlem. 

From  these  facts  it  follows  that  while  there  will  at  different  times  be 
a  flow  towards  either  river,  the  preponderance  of  flow  will  be  towards 
the  Hudson,  and  the  scour  will  go.  that  way,  so  that  if  a  cut  for  a  free 
passage  of  the  tides  be  made,  the  opening  into  the  Hudson  will  become 
the  mouth  of  the  cut. 

The  project  for  the  improvement  was  adopted  in  1879.  The  proposed 
lines  of  improvement,  as  laid  down  by  the  engineer  in  charge  in  his  an- 
nual report  for  1882,  are  as  follows : 

(1)  Below  the  Harlem  or  Third  Avenue  Bridge  the  outer  pier  and 
bulkhead  lines  as  laid  down  by  the  park  department  are  adopted. 

(2)  Above  the  Third  Avenue  Bridge  to  the  entrance  of  Dyckman's 
Greek  into  the  Harlem  Biver,  the  exterior  pier  and  bulkhead  lines  are 
laid  down  400  feet  apart. 

^3)  The  line  following  Dyckman's  Greek  through  Dyckman's  Meadows 
will  pass  for  a  part  of  the  way  through  solid  rock,  and  it  is  hero  that 
the  principal  cost  of  the  undertaking  must  be  encountered.  This  part 
is  to  be  made  350  feet  wide.  It  would  have  been  preferable  to  estab- 
lish it  at  400  feet,  but  the  additional  amount  of  rock  excavation  was 
the  obstacle. 
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(4)  The  remainder  of  the  line  to  the  Hndson  fiiver  will  follow  as 
nearly  as  possible  the  course  of  the  Spay  ten  Duy  vil,  and  the  width  will 
be  400  feet. 

(5)  The  channel  depth  in  the  Harlem  Biver  and  Spuyten  Dayvil 
Greek  will  be  15  feet  at  mean  low  water^  and  in  the  channel  along 
Dyckman's  Greek  18  feet,  mean  low  water. 

The  estimated  cost  of  making  the  connection  by  a  cut  through  Dyck- 
man's  Meadows,  as  given  by  General  Newton  in  his  report  for  1882,  is 
$2,100,000. 

This  estimate  does  not  provide  for  the  improvement  of  the  channel 
of  the  Harlem  Eiver  between  this  proposed  cut  and  the  mouth  of  the 
Harlem  River. 

The  estimated  cost  of  improving  this  part  of  the  river,  as  given  in 
General  Newton's  report  for  1875,  was  about  $600,000.  Total  for  the 
improvement  of  the  Harlem  Biver  between  the  Hudson  Biver  and  East 
Eiver,  $2,700,000. 

The  project  was  revised  in  1886  by  narrowing  the  channel  immedi- 
ately north  of  High  Bridge  to  375  feet  where  it  skirts  theOgden  estate 
on  the  east  bank.  This  change  of  width  was  approved  by  the  Secretary 
of  War  October  7, 1886.  (See  Annual  Beport  of  the  Ghief  of  Engineers 
for  1887,  Part  I,  page  671.) 

The  estimated  cost  of  opening  the  channel  from  the  Harlem  Biver  to 
the  East  by  the  way  of  the  Harlem  .or  Bronx  Kills,  making  it  300  feet 
wide  and  15  feet  deep  at  low  water,  was  about  $2,200,000.  This  survey 
was  ordered  by  act  of  Gongress  approved  March  3, 1881,  and  the  report 
upon  it  is  to  be  found  in  the  Annual  Beport  of  the  Ghief  of  Engineers 
for  1882,  Part  I,  page  656. 

After  the  legal  difficulties  for  acquiring  the  right  of  way  along  the 
line  of  the  proposed  improvement  were  removed  in  May,  1887,  the  ap- 
propriations of  1878  and  1879,  aggregating  $400,000,  became  available 
for  the  execution  of  the  project. 

Work  was  begun,  under  the  first  contract,  for  earth  and  rock  excava- 
tion along  Dyckman's  Greek,  in  January,  1888,  and  has  continued  unin- 
terruptedly since  that  date. 

The  contract  calls  for  the  removal  of  300,000  cubic  yards  of  material, 
and  up  TO  the  close  of  the  present  fiscal  year  the  contractor  has  removed 
124,311  of  material  above  mean  low  water,  and  140,201  below  mean  low 
water. 

Under  the  river  and  harbor  act  of  August  11, 1888,  which  made  an 
appropriation  of  $70,000  for  continuing  the  improvement,  a  second  con- 
tract was  made  August  12, 1889,  with  the  same  contractor,  after  inviting 
sealed  proposals  according  to  law  for  the  removal  from  Dyckman's 
Greek  east  of  the  site  of  the  first  contract  of  71,000  cubic  yards  of  earth 
and  19,000  cubic  yards  of  rock,  and  for  the  building  of  an  earthen  and 
timber  dam  to  shut  out  water  from  the  Harlem  Biver. 

Operations  were  begun  under  the  second  contract  in  August,  1889, 
and  at  the  close  of  the  present  fiscal  year  are  still  in  progress. 

On  the  14th  of  May,  1890,  Mr.  Satterlee,  the  contractor,  made  an  ap- 
plication for  the  extension  of  both  contracts,  and,  by  direction  of  the 
Ghief  of- Engineers,  the  first  contract  has  been  extended  to  December 
31, 1890,  and  the  second  contract  to  June  30,  1891.  At  the  expiration 
of  these  limits  it  is  expected  that  the  work  to  be  done  under  both  con- 
tracts will  be  completed,  as  the  plant  is  now  in  better  condition  than 
ever  and  the  facilities  for  pushing  the  work  are  much  improved. 

On  the  completion  of  these  contracts  there  will  remain  aboat  4^^^^^ 
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cubic  yards  of  material  to  be  removed  to  complete  the  improvemeDtbe^ 
tween  the  dams. 

BRrDGES  ACROSS  THE  HARLEM  RIVEB. 

The  site  of  the  present  Kingsbrid^e  road  where  it  crosses  Djckman's 
Greek,  between  the  dams,  has  been  designedly  left  andistarbed  till  the 
last  moment,  in  order  to  give  the  city  of  New  York  time  to  prepare 
plans  for  the  new  bridge  which  will  be  required  to  bebailt  at  Broadway 
Grossing,  to  comply  with  the  requirements  of  the  State  act  of  1879  for 
new  bridges.  This  matter  was  brought  before  the  commissioner  of 
public  works,  New  York  City,  by  this  office  in  a  letter  dated  March  22, 
1889,  but  no  action  has  as  yet  resulted  therefrom. 

The  State  of  New  York,  anticipating  the  completion  of  the  improve- 
ment, and  desiring  to  cooperate  with  the  General  Government  in  main- 
taining the  navigation  of  the  Harlem  Biver  unimpaired  after  improve* 
ment,  passed  an  act  in  1879  which  provides: 

Sec.  10.  The  said  conseDt  is  (n^^n  <uid  the  said  jurisdiotion  ceded  apon  the  express 
reservation  to  the  State  of  New  York  of  concurrent  jurisdiction  with  the  United  States 
in  and  over  the  territory  covered  by  said  improvement,  so  far  as  that  all  civil  and 
criminal  process  which  may  issue  under  the  laws  or  authority  of  the  State  of  New 
York  may  be  executed  thereon  in  the  same  way  and  manner  as  if  such  consent  had 
not  been  given  or  Jurisdiction  ceded,  except  so  far  as  such  process  may  affrct  the  real 
or  personal  property  of  the  United  States :  Prcvided^  howmer^  That  the  direction  of 
the  bridges  hereafter  to  be  constructed  over  said  river  or  creek  shall  be  at  right  angles 
to  the  courses  of  the  improved  channel,  that  the  height  of  the  bridges  in  tho  clear^  at 
the  draws,  shall  be  not  less  than  twenty-four  feet  above  the  high  water  of  spnng 
tides,  and  that  the  number  and  size  of  the  bridge  piers  within  the  improved  channel 
Rhall  first  be  approved  by  the  engineer  of  the  Iniited  States  in  charge :  And  provided 
further,  That  no  tunnel  shall  be  constructed  under  said  river  or  creek  which  will  not 
permit  of  the  excavation  of  a  channel  above  it  of  at  least  twenty  feet  in  depth  at 
mean  low  water.  There  shall  be  constructed  in  every  bridge,  except  in  suspension 
bridges,  hereafter  built  over  said  river  or  creek  two  draws  contiguous  to  each  other, 
and  the  length  on  the  bridge  occupied  by  tho  ilraw  spans  and  the  center  pier  sepa- 
rating them  shall  be  at  least  two  hundred  and  forty  roet. 

The  bridges  which  have  been  built  across  the  Harlem  Biver  since  the 
passage  of  the  act  of  1879  are  those  at  Second  avenue,  at  Madison 
avenue,  and  the  New  York  and  Northern  Bailroad  bridge  at  Eighth 
avenue. 

During  the  past  year  the  Rubject  of  raising  the  low  bridges  at  Fourth 
and  Third  avenues  has  given  rise  to  extended  discussion,  at  home  and 
abroad,  among  those  in  any  way  interested  in  the  Harlem  Biver  or 
affected  by  its  improvement,  and  an  effort  has  been  made  to  have  those 
bridges  reconstructed  according  to  the  State  law  of  1879  for  new  bridges. 

The  New  York  and  Northern  Bailway  Company  and  others  interested 
in  the  navigation  of  the  river,  having  heard  that  the  park  commission- 
ers of  New  York  Gity  had  under  consideration  the  closing  of  the  draws 
of  all  the  bridges  during  certain  stated  hours  every  day,  morning  and 
evening,  when  the  land  travel  over  the  bridges  was  greatest,  united  in 
a  memorial,  addressed  to  the  Secretary  of  War,  dated  February  1, 1890, 
in  which  it  was  declared  that  the  low  bridges  at  Fourth  and  Third  ave- 
nues were  obstructions  to  the  navigation  of  the  river  within  the  mean- 
ing and  intent  of  sections  9  and  10  of  the  river  and  harbor  act  of  August 
11, 1888,  and  demanded  that  they  be  rebuilt. 

Underinstructions  of  the  Secretary  of  War,  three  public  hearings  were 
given  in  May  to  the  parties  interested,  but  as  they  could  not  reconcile 
their  differences,  a  Board  of  Engineers  was  convened  May  7, 1890,  to 
consider  the  whole  subject,  and  to  submit  recommendations  for  adjust* 
ing  the  matters  complained  of. 


APPENDIX   E — REPORT   OF    LIEUT.  COL.  GILLESPIE. 


709 


.The  Board,  after  several  adjourDed  meetiugs,  beginniug  May  26^  1890, 
submitted  its  report  on  June  19, 1890. 

The  following  table  shows  the  location  and  characteristics  of  the 
several  bridges  across  the  Harlem  Kiver : 


Name  and  location  of  bridga. 


Second  ayenne 

Third  avenue 

FoQTlli  avenue 

Madison  arenae 

McOorob's  Dam 

Kew  York  and  Northern  Railway 

bridge. 
High  Bridge  (old  Aqaednct) 


Waflhington  Bridge,  at  One  hun- 
dre<l  and  eighty-first  street  (sin- 
gle span). 

Foot  Brldae,  Ford  hanci 

Farmera'  Bridge 

Kinjf'sBridge 

fi odson  River  Railroad  Bridge, 
mouth  of  Spnyten  Dnyyil  Creek. 


Wjdth 

in  clear 

in  each 

draw. 


FuL 

103.7 
82.0 
(S5.0 

132.0 
80.0 

128.0 


Height  of 

bottom 

chorda 

above 

mean 

high 

water. 


24.7 


2&2 


Fut. 
28.5 
13.8 
7.2 
28.0 
36.7 
2&0 


3.9 
3.1 
4.8 
1.4 


Remarks. 


Double  draw,  railroad  bridge,  iron. 
Donblodraw,  road  br  dge,iron. 
Double  draw,  raiiro&d  brMge,  iron. 
Double  draw,  road  bridge,  iron. 
Double  draw,  road  biidge,  wood  and  iron. 
Double  draw,  railroad  bridge,  iron. 

No  draw,  width  in  dear  between  piers,  77.7 

feet;   inirados  of  arch,  100  feet  atjove 

mean  high  water. 
No  draw;  iron  arch;  clear  apan,  500  feet; 

crown  of  arch,  130.7  feet   al>ove  mean 

high  water. 
Single  draw ;  wooden  trestle. 
No  draw ;  two  apana,  22  and  23  feet  wide. 
No  draw ;  two  apaos,  18  and  25  feet  wide. 
Single  draw ;  wooden  trestle. 


The  amount  expended  at  the  clo&e  of  the  fiscal  year  ending  June  30, 
1889,  inclasive  of  outstanding  liabilities,  was  $189,927.35. 

WORK  BONE  DURTNa  THE  FISCAL  TEAR. 

Mr.  Satterlee  has  continued  work  under  both  his  contracts,  without 
delays,  excepting  such  as  were  occasioned  by  stormy  weather,  strikes 
of  employes,  and  accidents. 

Under  the  contract  dated  December  16, 1887,  111,539  cubic  yards  of 
material  were  removed  during  the  year. 

The  following  table  shows  the  classification  of  the  material  and  the 
amounts  excavated  each  month  during  the  year,  and  also  the  total 
amount  removed  up  to  date : 


Period. 


Prior  to  Jnne  30, 1880  .. 

BnringJnly,  1889 

During  Angnst  1889 . . . 
Daring  September,  1889 
During  October,  1889 . . . 
During  November,  1889 
Daring  Deoomber,  1881 
During  January,  1890. . . 
During  Februarv,  1890 . 
Daring  Harch,  1890  . . . . 

During  April,  1890 

During  May,  1890 

Daring  Jane,  1890 

Total ? 


Above 

Below 

mean  low 

mean  low 

water. 

water. 

108,916 

44,057 

1,782 

6.884 

2,593 

6,290 

6,437 

6,868 

1,034 

9,155 

1,009 

.     7.949 

S04 

8.647 

647 

9,947 

314 

8.943 

187 

6,627 

490 

9.604 

217 

8,077 

91 

8,653 

124,311 

140, 201 

TotAl. 


152, 073 
8.666 
7,883 

12, 805 

10,180 
9,048 
0.151 

10,  504 
9.  257 
6,184 

10.004 
8.204 
8^744 

261,512 
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All  the  rock  excavated  under  this  contract  was  stored  on  the  grounds 
leased  for  that  purpose,  and  most  of  the  earth  and  clay  was  hauled  away 
and  used  in  the  construction  of  the  cofferdam  and  temporary  roadway 
east  of  Kingsbridge  road. 

Under  the  second  contract  with  Mr.  Satterlee,  dated  August  12, 1889, 
operations  were  begun  immediately  after  the  contract  wa^s  signed  on 
the  construction  of  the  coffer-dam,  which  was  the  first  step  uecessary, 
as  no  material  could  be  removed  from  the  section  of  canal  to  be  exca- 
vated under  this  contract  until  the  site  of  the  work  was  inclosed  and 
the  water  pumped  from  it.  But  notwithstanding  that  the  work  was 
continued  without  prolonged  interruption  the  dam  was  not  completed 
until  June,  1890.  The  dam  consists  of  a  line  of  sheet  piling  inclosed  in 
an  embankment  of  earth,  clay,  gravel,  and  stone  constructed  in  a  trench 
dredged  across  the  marsh  directly  east  of  the  easterly  limit  of  the  sec- 
tion of  cut  to  be  excavated,  and  crosses  an  arm  of  the  Harlem  known 
as  Dyckman's  Greek.  The  dam  is  25  feet  wide  on  top,  and  rises  to  10 
feet  above  mean  low  water,  and  will  be  so  arranged  that  it  may  be  used 
on  the  demolition  of  Kingsbridge  Boad  Bridge  a«  a  highway  until  the 
city  builds  a  new  bridge  where  Broadway  crosses  the  line  of  the  canal. 

The  material  underlying  the  marsh  sod  is  of  a  very  compressible 
nature,  consisting  mainly  of  the  remains  of  an  ancient  vegetation  nearly 
free  from  earthy  matter.  Except  at  the  south  end  of  the  dam,  where  a 
stratum  of  hard  sand  and  loam  was  met,  this  soft  material  extends 
down  to  the  bed-rock,  which  underlies  the  site  of  the  dam  at  a  depth 
of  from  45  to  55  feet  below  the  surface.  Owing  to  the  compressible 
character  of  this  material  the  settlement  into  it  of  the  earth  embank- 
ment forming  the  body  of  the  dam  was  naturally  very  great,  amount- 
ing in  some  places  to  over  17  feet  below  the  deptb  to  which  the  trench 
in  which  the  dam  is  built  was  originally  dredged,  and  consequently  a 
somewhat  greater  amount  of  earth  filling  was  required  for  the  dam 
than  was  at  first  thought  would  be  necessary.  As  this  material  was  all 
supplied  from  the  cut  west  of  Kings-bridge  Eoad  and  had  to  be  carted 
over  the  narrow  roadway  leading  through  that  work,  and  without 
interfering  with  the  rock  excavation  there  in  progress,  the  amonnt 
that  could  be  delivered  in  the  dam  daily  was  necessarily  limited,  and 
the  construction  of  the  dam  could  not  proceed  beyond  a  rate  deter- 
mined by  these  conditions;  and  it  is  mainly  owing  to  these  causes 
that  the  completion  of  the  dam  was  delayed.  The  construction  of  the 
line  of  sheet-piling  in  the  dam  also  required  constant  care  and  atten- 
tion. Owing  to  the  yielding  nature  of  the  material  which  the  piles 
penetrated,  they  were  liable  to  be  forced  out  of  place  after  being 
driven  by  the  great  and  unequal  settlement  of  the  earth  embankment 
surrounding  them,  and  thus  have  their  efficiency  as  a  protection  against 
leakage  destroyed.  This  difficulty  was  overcome  by  building  a  cen- 
tral core  of  the  embankment  in  the  deepest  portion  of  the  excavated 
trench  first  and  allowing  it  to  settle  thoroughly  before  driving  any 
piles,  then  driving  the  piles  along  the  outer  edge  of  this  core,  and  finally 
filling  in  the  space  on  both  sides  of  the  piles,  which  then  stood  perfectly 
firm,  as  but  little  further  movement  could  take  place  in  the  material 
surrounding  them,  being  confined  on  the  one  side  by  the  earth  embank- 
ment alrei^y  in  place  and  on  the  other  by  the  side  of  the  excavated 
trench. 

On  the  completion  of  the  dam  the  removal  of  the  material  from  the 
section  of  the  cut  to  be  excavated  under  the  contract  was  begun,  and 
at  the  close  of  the  fiscal  year  1,548  cubic  yards  of  material  had  been  ex- 
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cavated  from  the  cat  and  11,000  cubic  yards  had  been  dregded  from 
the  trench  for  the  cofferdam. 

The  general  progress  of  the  work  was  retarded  to  a  considerable  ex- 
tent during  the  snmnaer  and  autumn  by  rainy  weather,  but,  on  the  other 
hand,  the  past  winter  was  mild  and  without  any  heavy  snow-storms,  so 
that  on  the  whole  the  year  was  not  unfavorable  for  work  and  no  pro- 
longed delays  were  occasioned  by  the  elements  or  other  causes. 

The  coffier-dam  at  the  westerly  limit  of  the  work,  built  by  the  con- 
tractor to  keep  out  the  waters  of  the  Spay  ten  Duy  vil  Creek,  in  pursu- 
ance of  the  terms  of  his  contract  of  December  15,  1887,  has  occasioned 
but  little  additional  trouble.  The  large  quantity  of  broken  stone  and 
earth  thrown  in  behind  the  line  of  sheet-piling  to  repair  the  break  in 
the  dam  has  settled  down  into  the  marsh  and  become  compacted  to  such 
a  degree  that  it  has  finally  reached  a  state  of  rest,  and  but  little  settle- 
ment has  taken  place  during  the  past  six  months,  and  the  leakage 
through  the  dam  has  \}een  greatly  reduced.  A  pit  has  been  sunk  in  the 
northwesterly  angle  of  the  excavation  low  enough  to  drain  the  work 
thoroughly,  and  the  little  water  which  now  comes  into  the  cut  either  by 
leakage  or  surface  drainage  can  easily  be  controlled  by  the  pump  avail- 
able for  this  purpose. 

As  the  result  of  the  year's  work,  the  excavation  of  the  canal  prism  has 
been  carried  down  to  grade  at  the  eastern  end  of  the  cut  west  of  Kings- 
bridge  fioad  for  a  length  of  317  feet  measured  along  the  axis  of  the  canal, 
and  to  nearly  the  full  width  of  the  channel,  and  at  the  western  end  for  a 
length  of  438  feet  and  width  of  124  feet,  giving  a  total  area  of  146,110 
square  feet  where  the  excavation  has  reached  grade — ^more  than  one- 
half  the  bottom  area  of  the  section  of  cut  to  be  excavated  under  the 
contract  of  December  15, 1887.  Over  a  large  additional  area  the  gen- 
eral level  of  the  surface  has  been  reduced  to  a  plane  but  a  few  feet  alK>ve 
grade. 

The  dam  to  the  east  of  Kingsbridge  road  to  keep  out  the  waters  of 
the  Harlem  Biver  from  the  section  of  cut  to  be  excavated  under  the 
contract  of  August  12, 1889,  has  been  completed,  the  site  of  the  work 
drained,  and  the  removal  of  the  material  has  been  begun. 

The  amount  that  can  be  profitably  expended  upon  the  work  during 
the  next  fiscal  year  is  $1,000,000,  and  it  can  not  be  well  or  economically 
conducted  unless  the  appropriations  are  large. 

Harlem  River  is  in  the  collection  district  of  New  York.  The  nearest  light-honse  is 
on  Blftck well's  Island. 

A  full  Statement  of  the  commerce  likely  to  be  benefited  by  the  im- 
provement, is  subjoined. 

Mr.  A.  Doerflinger,  assistant  engineer,  has  been  in  local  charge  of 
this  improvement  during  the  year.  He  has  remained  constantly  upon 
the  work,  and  has  discharged  his  duties  with  his  accustomed  fidelity 
and  efficiency. 

COMMERCIAL  STATISTICS. 

As  there  is  no  navigable  commnnication  between  the  Harlem  River  and  Spnyten 
Dnyvil  Creek,  the  present  navigation  of  the  Harlem  River  is  practically  confined  to 
that  part  of  the  stream  between  its  Jnnotion  with  the  East  River  and  Fordham 
Heights  Dock,  a  distance  of  abont  7  miles. 

Spnyten  Duyvil  Creek  is  navigable  from  its  junction  with  the  Hudson  River  to 
Kingsbridge,  a  distance  of  If  miles. 
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The  actual  coiniuerce  of  the  Harlem  River  and  Spuyteu  Qayril  Creek  for  the  fiscal 
years  euding  Juue  30,  1889,  and  June  30,  1890,  was  as  follows: 


Items. 


Q  eneral  mercliandiBe » 

Qrain,  flour,  etc 

Lumbor 

Buildiog  material 

Fuel 

Ice : I 

Total 


1880. 


Toru. 
1, 250. 61C 
341, 167 
202.600 
635, 760 
523.290 
131,700 


3,003,930 


1890. 


Toru. 
1,870,334 
400,087 
£46,858 
542,022 
508.365 
112,000 


3,384,466 


|83.UI,13S 

11,325,607 

5.866,283 

2,287.606 

2.464.880 

448,060 

115.500,435 


The  total  tonnage  for  the  year  1890  shows  an  increase  over  that  of  1889  of  290|897 
tons,  or  over  9  per  cent. 

The  total  tonnage  for  the  year  1887  was  given  at 2,524, 155  tons,  showingan  iDcrease 
in  the  present  tonnage  over  that  of  1887  of  860,311  tons,  or  34  per  cent,  in  the  threo 
years. 

Of  the  total  tonnage  for  1890,  1,407,882  tons  were  received  at  and  shipped  from  the 
docks  of  the  New  York,  New  Haven  and  Hartford  Railroad  Company,  directly  below 
Second  Aveune  Bridge,  and  246,402  tons  were  handled  by  the  New  York  and  North- 
ern Railway  Company  at  their  docks  near  High  Biidge.  Of  the  balance,  1,709,63 
tons  were  distributed  among  the  various  docks  on  the  Harlem  River  between  Ninety- 
second  street  and  Fordham  Heights,  and  20,550  tons  at  various  points  on  the  Spuyten 
J3nyvil  Creek. 

A  large  proportion  of  the  freight  handled  at  the  railroad  docks  is  carried  in  and 
out  of  the  Harlem  on  railroad-car  floats  and  transfer  boats  connecting  the  railroads 
of  New  Jersey  and  Pennsylvania  terminating  at  Weehawken,  Hobokeu,  and  Jersey 
City  with  those  of  New  England,  while  the  general  commerce  of  the  river  is  carried 
ou  mainlv  in  barges  and  canal-boats  in  tow  of  steam-tugs  and 'in  schooners  and  the 
smaller  class  of  sailing-vessels. 

AMOUNTS  APPROPRIATED. 

June  23,  1874,  allotment  from  appropriations  for  East  and  Harlem  Rivers.  |11, 000. 00 

By  act  of  Congress  approved : 

March  3, 1875 10,000.00 

June  18, 1875 300.000,00 

March  3,  1879 100,000.00 

Angustll,  1888 70,000.00 


491,000.00 
Amount  expended  to  June  30, 1890,  inclusive  of  outstanding  liabilities....  367, 060.23 

Money  statement. 

July  1, 1889,  amount  available $117,872.80 

July  1,  1890,  money  value  of  work  done  during  fiscal  year  under  con- 
tracts made  prior  to  June  30,  1889 122,960.07 


July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

of  liabilities  outstanding  July  1,  1889 $117,948.00 

July  1,  1890,  outstanding  liabilities 39,908.73 

July  1, 1890,  amount  covered  by  uncompleted    contracts 
made  during  fiscal  year  ending Vune  30,  1890 62,401.33 


240,832.87 


220.258.06 


July  1, 1890,  balance  available 20,574.81 

Amount  appropriated  by  act  of  September  19,  1890 250, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 270, 574. 81 

'  Amount  (estimated)  required  for  completion  of  existing  project 1, 980, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

'      1892 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18G6  and  1867. 
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E5. 

REMOVING  OBSTRUCTIONS  IN  EAST  RIVER  AND  HELL  GATE,  NEW  YORK. 

The  East  Kiver  is  the  name  given  to  the  narrow  tidal  strait  which 
connects  New  York  Harbor  with  Long  Island  Sound.  It  forms  an 
entrance  to  the  harbor  of  New  York,  secondary  in  importance  only  to 
the  main  entrance  by  way  of  Sandy  Hook  and  the  Narrows,  since  the 
heavy  coasting  trade  carried  on  by  New  York  with  the  New  Englahd 
States  and  the  British  American  provinces  passes  almost  exclnsively 
through  it. 

The  population  now  gathered  around  the  waters  of  New  York  Har- 
bor numbers  nearly  3,000,000,  and  should  the  present  rate  of  increase, 
as  shown  by  the  census  retutns,  be  maintained  for  half  a  century  longer 
the  population  would  then  be  about  8,000,000. 

New  York  City  can  grow  only  in  one  direction,  and  that  is  into  West- 
chester County,  on  the  north,  since  on  all  other  sides  it  is  surrounded 
by  water,  and  the  development  of  the  water-fronts  along  the  Hudson 
and  the  East  Eiver  must,  therefore,  be  certain  and  rapid.  With  this 
development  the  importance  of  the  East  River  entrance  to  New  York 
Harbor  will  increase  enormously,  and  within  the  next  fifty  years  every 
foot  of  shore  line  on  both  sides  of  the  Bast  River,  within  15  miles  of 
Harlem  River  and  Hell  Gate,  will  be  occupied  with  wharves  filled  with 
shipping,  engaged  not  only  in  the  coasting  and  transatlantic  trade,  but 
in  the  commerce  of  the  world. 

The  East  River  is  crooked  and  narrow  in  places,  and  much  obstructed 
by  rocks  and  affected  by  violent  currents. 

The  worst  of  these  obstructions  is  that  known  as  Hell  Gate,  lying  at 
the  mouth  of  the  Harlem  River,  between  BlackwelPs  and  Ward's  is- 
lands, about  opposite  Ninety-sixth  street,  New  York.  Here  the  river 
turns  at  right  angles  around  Hallet's  Point,  divides  into  several  chan- 
nels, and  runs  with  a  velocity  varying  at  different  stages  of  the  tide 
from  3  to  10  miles  an  hour  over  or  around  Hallet's  Point,  Negro  Point, 
Way's  Reef,  Shell  Drake,  Pot  Rock,  Frying  Pan,  Heel  Tap,  Holmes's 
Bock,  Hog's  Back,  Flood  Rock,  Hen  and  Chickens,  Gridiron,  The  Ne- 
gro Heads,  Mill  Rocks,  Rhinelander's  Reef,  and  Bread  and  Cheese. 

On  account  of  the  violence  and  irregularities  of  the  currents  and  the 
crowded  condition  of  this  passage  wrecks  at  Hell  Gate  were  numerous 
prior  to  1867.  At  that  time  some  of  these  rocks  projected  above  the 
water-level,  while  the  least  depth  over  others,  at  mean  low  water,  va- 
ried from  nothing  to  20  feet.  In  obedience  to  the  provisions  of  the  act 
approved  June  23, 186G,  an  examination  was  made  of  Hell  Gate  by  the 
local  engineer  with  the  view  of  its  improvement  for  purposes  of  naviga- 
tion, and  three  separate  projects  were  submitted  January  21,  1867,  for 
the  improvement,  affording  channels  of  26  and  24  feet  in  depth  at  mean 
low  water.  The  project  which  was  adopted  in  1867  (see  Annual  Re- 
port of  the  Chief  of  Engineers  for  1868,  page  741)  provided  for  the  re- 
moval of  the  rocks  and  reefs  that  lay  directly  in  the  channel  to  a  depth 
of  26  feet  at  mean  low  water ;  and  for  the  building  of  sea-walls  and 
dikes  upon  others  that  lay  near  the  edges  of  the  channel,  in  order  to 
guide  the  currents  in  such  a  way  that  vessels  might  pass  the  reefs  in 
8afet3^  The  cost  of  the  project  was  estimated  at  $8,692,645.16.  The 
removal  of  Hallet's  Point  was  begun  in  1869,  and  the  final  blast  occurred 
September  24, 1876.  A  new  estimate  was  made  January  3, 1870,  "based 
upon  the  process  of  tunneling  the  larger  reefs,  as  Hallet's  Point  and 
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the  Middle  Reef,  audremoviDg  the  smaller  reefs  by  drilling  from  the 
surface  of  the  water,^  and  the  cost  was  placed  at  $4,689..820. 

The  steam  drill  scow,  fitted  with  a  movable  dome'  for  submarine 
work,  was  first  put  in  operation  in  the  winter  of  1870-'71. 

The  estimate  was  again  revised  in  1874  to  include  the  removal  of 
Diamond  and  Goenties  reefs  (see  Annual  Report  of  the  Chief  of  En- 
gineers for  1874,  Part  II,  page  164)  and  the  total  cost  fixed  at  $5,139,120. 
It  provides  for  the  removal  at  Hell  Gate  to  a  depth  of  26  feet,  mean  low 
water,  of  the  reef  at  Hallet's  Point,  Way's  Reef,  Shell  Drake,  Pot  Bock, 
~  Frying  Pan,  Heel  Tap,  Negro  Point,  and  Flood  Rock,  including  the 
Gridiron,  Hen  and  Chickens,  and  Negro  Heads,  and  the  construction 
of  a  dike  to  connect  the  Mill  Rocks  and  sea-walls  upon  Hog's,  Back  and 
Holmes's  Rock ;  and  in  other  parts  of  the  £iast  River  for  the  removal  of 
Diamond  Reef  and  North  Brothers  Island  Reef  to  a  depth  of  26  feet, 
Ooenties  Reef  to  a  depth  of  25^  feet,  and  the  small  rocks  known  as 
Scaly  Rock,  Blackwell's  Rock,  and  the  rock  off  Woolsey's  Bath  House. 

The  work  of  removal  of  Flood  Rock  began  in  June,  1875,  and  the 
great  blast  was  tired  October  15, 1885. 

In  1880  the  d6bris  arising  from  the  excavation  of  the  galleries  in 
Flood  Rock  was  deposited  partly  in  a  dike  to  connect  Great  and  Little 
Mill  Rocks,  and  in  1882  a  protection  wall  was  built  by  the  city  authori- 
ties upon  the  reef  at  the  head  of  Blackwell's  Island  known  as  Bread 
and  Cheese. 

The  project  was  enlarged  in  1884  to  include  the  removal  of  Pilgrim 
Rock,  off  Nineteenth  street,  and  again  in  1889  to  include  the  removal 
of  the  reef  off  Diamond  Reef,  reef  off  Thirty-third  street,  and  Char- 
lotte Rock,  northwest  of  entrance  to  Newtown  Creek,  work  to  be  done 
,  by  hired  labor  with  the  drill-scow. 

At  the  close  of  the  fiscal  year  ending  June  30,  1889,  the  following 
parts  of  this  project  had  been  executed :  Hallet's  Point,  covering  3 
acres,  Way's  Reef,  Shell  Drake,  Diamond  Reef,  North  Brothers  Reef, 
Coenties  Reef,  and  Scaly  Rock  had  been  removed  to  the  depth  contem- 
plated in  the  project ;  Pilgrim  Rock  had  been  reduced  to  a  least  depth 
of  24  feet ;  Heel  Tap  had  been  broken  to  26  feet  and  dredged  to  20.5 
feet,  and  the  least  depths  on  Frying  fan  and  Pot  Rock  were  18  feet  and 
22.8  feet  at  mean  low  water  respectively  j  Flood  Rock  and  counectiDg 
reefs,  covering  9  acres,  had  been  broken  to  30  feet,  and  85,095  tons  of 
the  d6bris  had  been  removed ;  the  Negro  Heads  and  Hen  and  Chickens 
having  been  reduced  to  18  feet  mean  low  water,  and  a  new  18-foot 
channel,  380  feet  wide,  opened  across  the  reef.  The  total  cost  of  tbis 
work  was  $3,709,457.64  up  to  June  30, 1889,  including  outstanding  lia-^ 
bilities. 

These  results  have  been  of  the  greatest  value  to  navigation.  The 
machinery  and  other  plant  stored  at  Astoria,,  as  well  as  the  drill-scow 
and  other  vessels  moored  at  Mill  Rock,  have  been  kept  in  order  during 
the  year. 

The  expense  of  taking  care  of  this  property  is  considerable ;  it  dete- 
riorates to  some  extent  with  age,  and  much  of  it  will  be  out  of  date  if 
kept  much  longer.  On  the  other  hand,  if  sold  at  auction  it  will  bring 
very  little  in  proportion  to  what  it  would  cost  to  replace  it.  It  is  apparent 
that  a  considerable  saving  to  the  United  States  would  result  from  mak- 
ing the  appropriations  for  this  work  large  enougbt  to  admit  of  putting 
all  this  machinery  at  work  before  it  ceases  to  be  serviceable,  without 
interrupting  the  work  on  Flood  Rock,  the  removal  of  which  is  an  imme- 
diate necessity. 
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The  suit  began  by  private  parties  to  dispossess  the  United  States  of 
its  occupancy  of  the  dike  bailt  by  it  between  Great  and  Little  Mill 
Bocks  was  decided  by  the  courts  in  May,  1889,  in  favor  of  the  United 
States,  bnt  appeal  has  been  taken  by  the  complainant  to  a  higher  conrt. 
It  is  highly  important  that  the  United  States  retain  possession  of  the 
dike,  as  the  ground  is  very  much  neededfor  wharfage  and  for  repair  shops 
for  t-he  steam-drill  scow  and  the  dredges.  If  the  United  States  retains 
possession  of  this  dike  the  machinery  and  other  plant  now  stored  at 
Astoria  can  be  taken  there,  and  the  property  in  store  will  then  be  re- 
lieved of  some  of  the  charges  for  rent  and  watching. 

Hell  Gate,  as  has  been  said,  is  the  worst  obstruction  found  in  the 
East  Biver ;  bat  there  are  many  other  rocks  and  reefs  in  other  parts  of 
this  crowded  water-way  which  are  constant  sources  of  danger  to  pass- 
ing vessels,  which  have  often  been  complained  of,  and  which  ought  to 
be  removed.  There  is  a  long  line  of  reefs  and  isolated  rocks  in  mid- 
stream, extending  a  mile  and  a  half  downward  from  the  foot  of  Black-' 
well's  Island,  which  have.al ways  been  troublesome  to  vessels  beating  up 
against  the  wind,  or  crossing  from  one  channel  to  the  other,  as  the 
winds  and  tides  often  compel  them  to  do,  and  which,  with  the  contin- 
nally  increasing  size  of  vessels  and  the  increasing  commerce  of  the  river, 
are  becoming  still  n^ore  dangerous. 

Another  obstruction  is  the  reef  lying  along  the  New  York  shore  be- 
tween Broome  street  and  Twenty-third  street.  It  is  8,300  feet  long  and 
1 JOO  feet  wide,  and  prohibits  by  its  numerous  shoal  points  the  free  use 
of  the  wharves  on  that  front  by  deep-draught  vessels.  It  was  surveyed 
in  Angust  and  September,  1889,  to  comply  with  the  river  and  harbor 
act  of  August  11, 1888,  and  the  report  thereon  was  submitted  January 
24,  1890.  The  cost  of  removing  the  reef  to  a  depth  of  ^8  feet,  mean  low 
water,  was  estimated  at  ^267,996,  and  to  a  depth  of  26  feet,  mean  low 
water,  at  $4,042,718.  Pilgrim  Bock,  which  lies  opposite  Nineteenth 
street,  and  Shell  Beef,  opposite  Tenth  street,  are  prominent  projections 
on  this  reef. 

A  Qtill  more  serious  obstruction  to  the  navigation  of  the  East  Biver 
that  is  constantly  complained  of  by  mariners  is  Middle  Ground,  which . 
is  situated  in  mid-channel  1}  miles  to  the  eastward  of  Hell  Gate,  near 
the  southern  entrance  to  Little  Hell  Gate,  between  Sunken  Meadows 
and  Lawrence's  Point,  with  a  channel  on  either  side  of  barely  350  feet 
width.  This  reef  is  1,350  feet  long  and  480  feet  wide,  and  has  a  least 
depth  of  m  feet,  mean  low  water.  It  must  not  be  confounded  with 
"  Middle  Reef"  of  the  estimates,  which  lay  in  Hell  Gate  proper.  It  is 
oompiosed  of  hard  sand,  bowlders,  and  solid  rock. 

The  Steamer  Puritan  ran  upon  the  southern  edge  of  this  reef  April 
19, 1890,  and  was  damaged  to  the  extent  of  $24,500.  It  is  estimated 
that  the  removal  of  the  obstruction  to  a  depth  of  18  feet,  mean  low  water, 
will  cost  $49,650.  No  estimate  has  been  submitted  before  for  the  re- 
moval of  this  obstruction. 

WOBK  DONE  BUBINa  THE  FISCAL  YEAR. 

At  the  opening  of  the  fiscal  year  two  dredges  owned  by  the  United 
States  were  at  work  at  Flood  Bock  removing  the  stone  which  had  been 
broken  up  by  the  blast  of  1885.  They  have  been  in  commission  through- 
oat  the  year,  except  when  temporarily  withdrawn  for  repairs, on  opposite 
sides  of  the  reef^  working  east  and  west.  They  have  not  interfered  with 
the  free  navigation  of  the  river,  as  the  channels  to  the  northward  ^w\ 
southward  have  afforded  convenient  passages  for  e\i\^^\w^.    W  \^  w^x^ 


716   EEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

advisable,  however,  to  increaac  the  plant  at  this  point,  as  it  is  prefer- 
able to  defer  the  final  completion  of  the  work  rather  than  overcrowd 
the  channels  with  dredging  plant. 

During  the  fiscal  year  work  has  been  carried  on  at  Flood  Bock,  od 
reef  off  Diamond  Reef,  reef  ofT  Thirty-second  street,  and  for  a  few  days 
on  Charlotte  Rock. 

Surveys  have  been  made  of  reef  off  Thirty-third  street;  Charlotte 
Rock;  of  the  Middle  Ground  opposite  Sunken  Meadows,  Hell  Gate; 
and  of  the  reef  between  Broome  street  and  Twenty-third  street^  New 
York  shore. 

Pier  and  bulk  head  lines  were  established  by  the  Secretary  of  War 
on  the  west  shore  of  the  East  River  from  the  Battery  to  Eighty-first 
street,  April  25,  1890,  and  on  the  east  shore  from  Broadway  Ferry, 
Brooklyn  (E.  D.),  to  Ravenswood,  Long  Island,  February  8, 1890;  from 
Fort  Hamilton  to  Broadway  Ferry,  Brooklyn  (E.  D.),  and  from  Ravens- 
wood,  Long  Island  to  Lawrence's  Point,  Bell  Gate,  March  4, 1890. 

FLOOD  BOCK. 

Work  has  been  continued  at  Flood  Rock  by  the  two  United  States 
Engineer  dredges,  Nos.  5  and  ^o.  G,  throughout  the  year,  with  the  ex- 
ception of  short  periods  when  they  were  withdrawn  for  repairs,  and 
No.  5  was  engaged  in  assisting  the  drill  scow.  As  the  past  winter  was 
very  mild,  and  no  heavy  ice  was  formed,  the  dredges  were  able  to 
remain  on  the  work  the  entire  winter  without  withdrawing. 

Dredge  No.  5  was  withdrawn  from  Flood  Rock  September  23. 1889, 
and  worked  from  that  date  until  November  27, 1889,  on  reef  oft  Dia- 
mond reef  and  reef  oft'  Thirty-third  street.  On  November  27  she 
resumed  work  at  Flood  Rock. 

On  April  1, 1890,  Dredge  No.  6  was  withdrawn  for  general  repairs, 
which  were  completed  May  10,  and  she  resumed  work  at  Flood  Rock 
May  12, 1890.  The  hull,  ends,  and  sides  were  calked,  sheathed,  and 
painted,  part  of  the  deck  has  been  renewed,  and  the  entire  deck  re- 
calked  and  painted.  The  engines  and  boiler  have  been  overhaule^i  and 
put  in  good  order. 

On  May  5, 1890,  Dredge  No.  5  was  withdrawn  for  general  repairs, 
which  were  completed  July  5, 1890.  The  hull,  deck,  and  house  have 
been  painted,  new  gypsy-engines  put  in  place,  and  new  friction  woods 
put  in  main  friction.  The  boiler  and  engine  were  thoroughly  overhauled 
and  put  in  good  order. 

On  March  12, 1890,  tug  Ant  was  withdrawn  for  general  repairs,  which 
were  completed  April  18.  The  hull  was  painted,  and  the  copper  sheath- 
ing repaired,  a  new  wheel  and  shoe  were  put  on,  the  deck  was  repaired 
and  calked,  the  boiler  and  engine  thoroughly  overhauled,  and  a  new 
air-pump  was  put  in  place. 

These  repairs  put  the  entire  plant  employed  at  Flood  Rock  in  good 
condition  for  some  years,  and  it  is  thought  only  minor  repairs  will  be 
required  for  some  time  to  come. 

The  following  table  shows  in  detail  the  work  done  during  the  year: 
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Total  removed  since  explosion,  October  IS,  1885 : 

TODB. 

By  contract 83,097 

By  hirudlabor,  asing  Goyemment  plant 49,367 

132,464 

The  dredged  rock  has  been  damped,  as  heretofore,  in  the  deep  hole 
off  Eighty-ninth  street,  East  Biver.  This  has  not  caused  any  percepti- 
ble decrease  in  depth,  the  soundings  still  ranging  from  80  to  120  feet 
deep,  mean  low  water. 

The  two  dredges  were  worked  on  opposite  ends  of  the  reef— No.  6  on 
the  eastern  end,  and  No.  5  on  the  western  end — keeping  that  part  of 
the  reef  ^hich  is  above  low  water  between  them  as  a  protection  against 
the  strong  current  from  at  least  one  direction.  The  progress  of  the 
work  compares  favorably  with  the  contractors'  work,  and  is  highly 
satisfactory.  The  work  done  has  widened  the  18-foot  channel  to  50O 
feet,  and  has  reduced  the  area  of  the  20-foot  curve  materially. 

UNITED  STATES  STEAM-DRILL  SCOW. 

Reef  off  Diamond  Beef. — This  reef  consisted  of  two  separate  rocky 
projections  above  the  26-foot  curve,  having  areas  10,000  square  feet 
and  10,000  square  feet,  respectively,  with  a  least  depth  of  23.3  feet  and 
20.8  feet,  mean  low  water.  It  lies  between  the  Battery  and  Brooklyn, 
and  is  about  150  yards  northenst  of  the  place  occupied  by  Diamond 
Beef  previous  to  its  removal.  The  surface  of  the  reef  was  covered  with 
sand,  gravel,  and  small  bowlders  which  made  the  operation  of  dredging 
and  blasting  exceedingly  difficult. 

The  United  States  steam  drill  scow  was  moored  on  this  reef  July  8, 
1889,  began  drilling  July  10,  and  continued  drilling  and  blasting  until 
September  18, 1889,  when  she  was  taken  to  reef  off  Thirty- third  street. 

The  United  States  engineer  dredge  No.  5  was  moored  on  reef  off 
Diamond  Beef  from  September  23  to  November  9,  to  raise  the  stone 
broken  by  the  operations  of  the  drill  scow,  and  during  this  time  raised 
1,193.75  tons  of  broken  stone. 

On  November  7, 1889,  the  drill  scow  returned  to  this  reef  to  drill  and 
blast  the  solid  rock  developed  by  the  work  of  the  dredge,  and  con- 
tinued there  until  January  27, 1890,  when  operations  were  suspended 
on  account  of  the  low  temperature  of  the  water,  and  the  drill  scow  was 
towed  to  her  berth  at  Mill  Bock,  where  the  necessary  repairs  were 
begun  to  put  her  in  good  condition  for  another  season's  work.  A  cen- 
trifugal pump  dredging  outfit  was  purchased  and  put  in  place;  a  new 
mast  and  boom  were  adjusted;  and  the  drill  carriage  and  machinery 
were  repaired. 

On  May  13,  the  drill  scow  resumed  operations  on  the  reef,  and  has 
continued  at  workr  until  the  close  of  tbe  fiscal  year. 

On  June  3, 1890,  a  dipper-dredge  was  hired  for  twelve  hours  for  a  trial 
to  determine  the  practicability  of  relieving  the  drill  scow  from  raising 
the  broken  stone  by  the  slow  and  expensive  process  with  divers.  The 
result  was  not  satisfactory,  mainly  because  the  dredge  could  not  hold 
herself  in  the  strong  current,  even  with  the  assistance  of  the  anchors 
of  the  drill  scow. 

Since  *the  resumption  of  work  on  May  13,  the  divers  have  been  en- 
gaged in  raising  the  stone  broken  by  drilling  and  blasting  in  September, 
1889,  using  the  centrifugal  pump  to  Clear  the  sand,  gravel,  and  small 
broken  stone  from  the  larger  fragments.    The  pump  aik&N^^t^  \Xi^  "^xvt^ 
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pose  admirably  and  enables  the  divers  to  do  doable  the  work  previ- 
ously accomplished,  and*  with  greater  ease.  On  Jane  9, 1890,  a  large 
mass  of  solid  rock  that  had  not  been  drilled  was  uncovered  by  the 
pamp,  and  drilling  was  resumed  June  12. 

The  following  table  shows  in  detail  the  work  done  during  the  fiscal 
year  ending  June  30, 1890 : 

Namberof  tim«8  dome  was  lowered... 44.00 

Number  of  holes  drilled 375.00 

Total  depth  of  boles  drilled 2,514.30 

Actnal  time  rnnning  drills 277.80 

Number  of  drill-hole  blasts  fired 43.00 

Number  of  surface  blasts  fired 9.00 

Pounds  of  explosive  UAOil  (Forcite  No.  2) - 13,770.00 

Tons  of  broken  stone  raise<l  by  divers - ^  337.6 

Tons  of  broken  stone  raised  by  dredge  No.  5 •... .  1,193.75 

Tons  of  broken  stone  raised  by  dipper -dredge 80.13 

Tons  of  broken  stone  and  sand  raised  by  pamp 132.38 

Total  tons  raised  and  dumped 1,743.91 

Reef  off  Thirty-third  street  and  Charlotte  Bock. — The  surveys  of  reef 
ofif  Thirty-third  street-and  Charlotte  Bock  were  made  in  July,J^889. 
These  are  two  rocky  reefs  in  the  East  River  about  opposite  Thirty-third 
street,  New  York  City.  They  are  1,000  feet  and  1,900  feet,  respectively, 
from  the  front  of  the  dock  at  Thirty-third  street,  and  divide  the  river 
(which  is  about  3,000  feet  wide  here)  into  three  separate  channels,  each 
1,000  feet  wide.  They  are  each  approximately  200  feet  long  and  100 
feet  wide,  and  the  least  depth  on  Thirty-third  Btreet  Beef  was  7.1  feet, 
and  on  Charlotte  Bock  15.7  feet,  mean  low  water. 

The  United  State  steam-drill  scow  was  moored  on  Thirty-third  Street 
Reef  September  19,  1889,  and  began  active  operations  for  its  removal. 
The  surface  of  the  reef  being  too  jagged  and  uneven  to  afibnl  a  secure 
foundation  to  place  the  dome  for  driiliug,  surface-blasting  was  resorted 
to  in  order  to  reduce  the  high  points,  and  the  debris  was  removed  by 
divers.  As  it  was  found  that  the  rock  was  of  such  a  nature  as  to  break 
readily,  the  entire  reef  was  covered  with  surface  blasts,  and  the  result- 
ing broken  stone  was  raised  by  United  States  engineer  dredge  No.  5. 

The  drill  scow  completed  the  surface-blasting  on  Thirty-third  Street 

Reef  November  4,  and  was  then  taken  to  Charlotte   Hock,  on  which 

three  surface  blasts  were  fired ;  but,  the  result  not  being  satisfactory, 

the  drill  scow,  on  November  7,  returned  to  Reef  off  Diamond  Itoef  and 

resumed  work  there. 

On  November  9,  United  States  engineer  dredge  No.  6  was  taken  to 
Thirty-third  Street  Reef,  and  remained  there  until  November  26,  when 
the  removal  of  the  debris  was  completed,  resulting  in  reducing  the  26- 
foot  area  very  much  and  making  the  least  depth  on  the  reef  19  feet, 
mean  low  water.  Work  will  be  resumed  at  this  point  sometime  during 
the  summer. 

The  following  table  shows  in  detail  the  work  done^n  reef  off  Thirty- 
third  street  during  the  fiscal  year : 

Number  of  surface  blasts  fired V.Od 

Pounds  of  explosive  used  (Forcite  No.  2) 7,30;i.00 

Tons  of  rock  raised  by  divers ^i.  W 

Tous  of  rock  raised  by  dredge  No.  5 1,21^.64 

Total  tons  raised  and  dumped 1,481J.80 

Cost  per  ton  of  rock  excavated ^         3. 84 

CHARLOTTE  ROCK. 

Number  of  surface  blasts 3.00 

Pounds  explosive  used  (Forcite  No.  2) ••••..      916.00 
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The  expenses  inourred  ou  account  of  the  improvement  during  the 
year  amount  to  $105,187.20,  of  which  $9,570.05  remained  outstanding 
at'the  close  of  the  fiscal  year. 

The  amount  that  can  be  profitably  expended  in  the  removal  of  ob- 
structions in  East  Biver  and  Hell  Gate  during  the  next  fiscal  year  is 
$500,000,  to  be  applied  to  the  removal  of  Flood  liock,  to  continuing  the 
operations  with  the  steam-drill  scow,  and  to  the  removal  of  Shell  Beef; 
of  Middle  Ground  to  18  feet,  and  to  the  removal  of  such  other  rocks  and 
reefs  at  other  points  in  the  channel  as  may  be  shown  to  be  obstructive 
to  navigation. 

Tha  work  is  in  the  collection  district  of  Now  York.  The  nearest  port  of  entry  is 
New  York  Citv.  The  nearest  light-honse  is  BlackwelFs  Island  Light.  The  nearest 
fort  is  Fort  Colombas,  Governor's  Island;  New  York  Harbor. 

AMOUNTS  APPROPRIATED. 


By  acts  of  Congress  approved : 

July  25,  1868 $85 

April  10,  1869 178 

July  11.1870 

March  3,  1871 

Jane  10,  1872 

March  3,  1873 

June  23,  1874 

March  3,  1875 

August  14, 1876 

June  18,  1878 

March  3,  1879. 

June  14,  1880 

March  3,  1881 

May  4,  188^ 

By  act  of  Congress  passed  August  2,1882 

By  act  of  Congress  approved : 
•"   Jaly  5,  1884 

August  5,  1886 

By  act  passed  August  11,1888 *      250 

Received  from  other  sources 


250 
250 
226 
225 
225 
250 
250 
350 
250 
200 
2(K) 
50 
200 

360 
112 


3 


Deduct  amount  reverted  to  U.  8.  Treasury. 
Deduct  amount  aUotted  to  Harlem  River... 


•  ■  •  •  •  • « . 


.  $3,158.55 
.  11,000.00 


3,914 
14 


3,900 
Amount  expended  to  June  30, 1890,  inclusive  of  outstanding  liabilities. .     3, 814 

Money  statement 


000.00 
300. 00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000.00 
000. 00 
000.00 
000.00 

oco.oo 

500.00 
000.00 
719.62 


519. 62 
158.55 


361.07 
644.84 


July  1, 1889,  amount  available $190,903.43 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive 

oi  liabilities  outstanding  July  1,  18% |95,€17. 15 

July  1,   1890,  outstanding  liabilities ,. 9.570.05 

' ia5,187.20 

July  1,  1890,  balance  available 85,716.23 

Amount  appropriated  by  act  of  September  19, 1890 200,  OOO.  00 


Amount  available  for  fiscal  year  ending  June  30,  1891 285, 716. 23 


Amount  (estimated)  required  for  completion  of  existing  project 1, 038, 840. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1892 ,      500,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 

harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

The  registered  tonnage,  exclasive  of  coastwise  vessels  and  local  steamers,  so  far  an 
it  can  be  ascertained,  is  10,165,325  tons. 

The  commerce  of  East  River  is  so  intimately  connected  with  that  belonging  to  New 
York  Harbor  proper,  that  it  is  impossible  to  make  a  separate  statemc^nt  for  it. 

The  following  list  of  vessels,  ;iot  inclusive  of  daily  passenger  and  freight  steamers, 
passing  through  Hell  Gate  for  the  fiscal  year  ending  Jane  30, 1890,  has  been  compiled 
from  the  marine  records  at  Whitestone,  Long  Island,  kept  by  the  New  York  Hersld: 


Steamers  . 

Ships 

BHrks 

Brigs 

Schooners 

Tags 

Barges 


Bound  east.  |  Boond  aoath. 


642 

1,048 

23 

13 

115 

SB 

80 

<t 

5,498 

10.S88 

680 

683 

2,612 

2,882 

£  6. 

IMPROVEMENT  .OF  NEWTOWN  CREEK,  NEW  YORK. 

Newtown  Greek  is  a  tidal  stream  about  4  miles  long,  ruDDiug  throngh 
the  eastern  part  of  Brooklyn  and  emptying  into  the  East  River  oppo- 
site Thirty-fourth  street,  New  York.  The  range  of  tides  is  4^  feet,  ap- 
proximately, but  the  bed  of  the  creek  has  no  natural  slope. 

In  1857  it  had  a  depth  of  about  17  feet,  which  had  decreased  in  1880 
to  about  12^  feet  at  low  water,  from  its  mouth  up  to  the  Vernon  Avenue 
Bridge,  a  distance  of  1,100  feet,  its  width  for  thi^  distance  being  about 
240  feet;  thence  it  gradually  decreased  in  width  and  depth  until  at  the 
head  of  navigation,  where  the  Metropolitan  avenue  crosses  it,  there 
was  a  low- water  depth  of  about  4  feet  and  a  width  of  about  100  feet 

A  survey  *of  this  creek,  with  a  view  to  its  improvement,  was  made  in 
1879  by  the  engineer  officer  then  in  charge,  to  comply  with  the  act  of 
Maich  3,  1879,  and  a  report  submitted  January  31,  1880.  The  project 
provided  for  dredging  a  channel  from  the  n^onth  of  the  creek  to  Ver- 
non Avenue  Bridge,  200  feet  wide  and  from  21  to  22  feet  deep  at  low 
water,  requiring  the  removal  of  145,000  cubic  yards  of  material,  chiefly 
mud,  the  cost  of  which  was  estimated  at  $36,250. 

Work  under  this  project  was  begun  in  1880,  but  by  reason  of  in- 
creased cost  of  dredging  the  estimated  cost  was  increased  to  $44,050. 

Under  the  act  of  Congress  passed  August  2, 1882,  another  survey 
was  made  and  a  report  submitted  December  26, 1883  (Annual  Report 
Chief  of  Eugineers,  1884,  page  765). 

The  new  project  provided  for  carrying  the  improvement  from  the 
Yeruon  Avenue  Bridge  up  to  the  head  of  navigation  in  both  branches 
of  the  creek.    The  estimated  cost  of  executing  this  project  was  as  follows: 

To  excavate  a  channel  IH  feet  deep  and  175  feet  wide,  from  Vernon  Avenne 
Bridge  to  the  Central  Oil  Works,  143,500  cnbic  yards  excavation,  at  30  cents  $43,050 

Thence  15  feet  deep,  and  from  125  to  150  feet  wide,  to  Queens  County  Oil  Works, 

101,600  oubic  yards  excavation,  at  35  cents  per  cubic  yard 35,5t)0 

Thence  12  feet  deep,  and  125  to  150  feet  wide,  to  Nichols'  Chemical  Works, 
52,000  cubic  yards  excavation,  at  40  cents  per  cubic  yard 21, 040 

Thence  10  feet  deep,  and  from  100  to  125  feet  wide,  to  the  bead  of  navigation 
on  both  branches,  231,600  cubic  yards  excavation,  at  40  cents  per  cubic 
yard f)2,640 

Contingencies 19,2^ 

To  which  must  be  added  the  revised  estimate  for  work  below  Vernon  Avenue 
Bridge,  before  given 44,050 

Tofcal  estimated  cost  of  impioVmg'^fiN^Ui^iiCixw^ 255,569 
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Up  to  June  30, 1886,  $415,000  of  this  amoaut  had  been  appropriated, 
and  with  it  the  channel  below  Vernon  Avenue  Bridge  had  been  given  a 
depth  of  18  feet,  with  a  width  varying  from  75  feet  at  the  bridge  to  150 
feet  at  the  luo^ith  of  the  creek ;  and  channels  10  feet  deep  and  from  50 
to  100  feet  in  width  had  been  dredged  from  Covert's  Dock  up  to  the 
bridge  at  Metropolitan  avenue  and  grand  street  on  the  west  branch, 
and  to  Grand  Street  Bridge  on  the  east  branch,  the  distance  being 
about  3,000  and  1,000  feet,  respectively. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $37,500 
for  the  improvement,  but  directed  that  $9,375  should  be  expended  on 
the  west  branch  between  Maspeth  avenue  (Covert's  Dock)  and  what  is 
called  the  Dual  Bridge  at  Grand  Street  and  Metropolitan  avenue; 
$9,375  on  the  main  branch  between  easterly  Grand  Street  Bridge  and 
Metropolitan  avenue,  and  the  balance  on  the  lower  end,  from  Maspeth 
avenue  to  the  mouth. 

Work  under  this  net  was  completed  by  contract  September  12,  18S7. 
Seventy-thousand  cubic  yards  of  material  were  excavated  between  East 
Biver  and  Vernon  Avenue  Bridge,  resulting  in  a  channel  18  feet  deep, 
mean  low  water,  with  a  width  varying  from  200  feet  at  the  entrance  to 
140  feet  at  the  bridge. 

Twenty  five  thousand  one  hundred  and  seventy-five  cubic  yards  were 
removed  from  the  easterly  branch  between  Gmnd  Street  and  Metropol- 
itan Avenue  Bridge,  giving  a  channel  100  to  125  feet  wide  and  8^  to 
10  feet  deep,  mean  low  water ;  and  25,071  cubic  yards  were  removed 
from  the  westerly  branch  between  Maspeth  Avenue  and  Dual  Bridge, 
giving  a  channel  of  the  same  width  and  depth  as  on  the  eastern  branch. 

From  the  foregoing  statements  it  will  be  observed  that  the  amount 
appropriated  up  to  and  inclusive  of  act  of  August  5, 1886,  was  $82,500, 
of  which  amount  the  sum  of  $50,750  has  been  applied  from  Vernon 
Avenue  Bridge  to  the  Bast  Eiver,  and  $31,750  from  Covert's  Dock,  up- 
stream, to  the  head  of  navigation  on  both  branches.  These  appropria- 
tions were  made  in  small  amounts  and  at  wide  intervals,  and  the  work 
done  by  them  gave  only  temporary  relief.  According  to  these  methods 
the  amounts  applicable  for  improvement  at  the  entrance  were  about 
sufficient  to  remove  deposits  which  had  been  made  during  the  interval, 
leaving  no  balance  for  increasing  the  depth  beyond  20  feet ;  the  im- 
provement could  not  be  extended  to  benefit  thecentral  reach  of  the  river 
above  Vernon  Avenue  Bridge,  and,  in  the  absence  of  secure  bulkheads, 
dredging  in  the  upper  branches  was  of  little  avail.  It  would  have  been 
better  had  appropriations  been  made  in  such  a  way  that  the  improve- 
ment above  Vernon  Avenue  Bridge  could  have  been  executed  as  an 
extension  of  the  improvement  below  it.  Then  as  the  improvement  ail- 
vanced  upstream  the  wharves  along  the  banks  would  have  been  bene- 
fited progressively  and  in  proportion  to  their  importance. 

A  revised  estimate  for  the  improvement  was  made  in  1889  (Annual 
Report,  Chief  of  Engineers,  1889,  Part  I,  page  778),  after  the  results 
obtained  by  the  survey  of  January,  1889,  had  been  studied,  and  the 
cost  was  fixed  at  $170,586. 

In  preparing  the  new  project  for  the  improvement  it  was  kept  in  mind 
that  the  draught  of  vessels  going  above  Vernon  Avenue  Bridge,  whei'e 
the  most  important  wharves  are  located,  was  limited  by  the  then  avail- 
able depth  of  water,  and  that  many  of  the  vessels  had  to  be  lightered 
at  the  bar  to  facilitate  entrance  at  high  tide,  while  those  going  out  ha<l 
to  complete  their  cargoes  after  they  reached  the  East  River.  It  was 
therefore  thought  best  to  provide  for  21  feet  from  the  entrance  to  V^^- 
non  Avenue  Bridge,  18  feet  to  Central  Oil  YToiks,  15  ife^\»  \i^  Q^xxftftK^^Sk 
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County  Oil- Works,  12  feet  to  Nichols's  Chemical  Works,  and  10  feet  to 
Metropolitan  Avenue  Bridge,  on  both  branches. 

The  bed  of  the  creek  below  Vernon  Arenne  Bridge  is  variable  below 
the  plane  of  18  feet,  mean  low  water;  near  the  bar  it  is  composed  of  sand, 
or  sand  and  clay  mixed,  but  as  the  bridge  is  appi^ached  it  grows 
harder  like  hardpau,  and  has  large  bowlders  imbedded  in  it.  The 
creek  is  the  receptacle  for  all  the  refnse  from  the  sewers,  factories, 
slanghter-houses,  and  oil-refineries  of  the  east  of  Brooklyn;  constant 
deposits  are  therefore  forming  in  it,  especially  at  the  upper  end,  from 
these  causes  and  from  the  caving  in  of  the  unprotected  banks,  which 
consist  of  marsh  mud.  To  remedy  this  difficulty,  annual  dredging  wiU 
be  needed  until  the  banks  are  protected  by  bulkheads  throughout  their 
whole  length. 

From  the  information  gained  during  the  year  in  regard  to  the  neces- 
sities of  this  stream,  it  is  believed  that  the  depth  from  the  entrance  to 
Vernon  Avenue  Bridge  may  properly  be  increased  to  23  feet,  mean  low 
water;  thence  to  Penny  Bridge  to  20  feet;  and  thence  to  Metropolitan 
avenue,  12  feet. 

WrORK  DURING  THE  FISCAL  YEAB. 

At  the  opening  of  the  fiscal  year  an  agreement  was  in  force  with  Mr. 
James  A.  Simmons,  by  authority  of  the  Secretary  of  War  dated  Feb- 
ruary 11,  1889,  for  the  removal  of  120,000  cubic  yards  of  material 
towards  the  improvement  of  the  creek  from  the  entrance  to  Queens 
County  Oil- Works,  as  follows : , 

Cabic  yaida. 

For  opening  a  channel  100  feet  wide  and  21  feet  deep  from  Vernon  Avenne 
Bridge  to  East  River w 5(T,000 

For  opening  a  channel  75  feet  wide  and  18  feet  deep  from  Vernon  Avenne 
Bridgeto  Central  Oil-Works 60,000 

Bemoving  middle  ground  opposite  Queen's  County  Oil- Works  to  a  depth  of  10 
feet 10. 000 

This  agreement  expired  January  1, 1890,  but  was  extended  to  Octo- 
ber 1,1890,  by  authority  of  the  Chief  of  Engineers  dated  December  17, 
1889. 

Work  under  this  agreement  has  been  in  progress  throughout  the  fiscal 
year.  The  quantity  allotted  to  the  reach  from  Vernon  Avenue  Bridge 
to  the  Central  Oil- Works,  60,000  cubic  yards,  was  removed  by  February 
1,  1890,  and  resulted  in  a  channel  80  feet  wide  and  18  feet  deep,  mean 
low  water.  The  middle  ground  opposite  the  Queens  County  Oil- Works 
was  dredged  to  10  feet,  mean  low  water,  by  March  11, 1890,  and  since 
that  date  the  dredge  has  been  employed  below  the  Vernon  Avenne 
Bridge,  where  the  channel  at  the  present  date  is  60  feet  wide  and  21  feet 
deep,  mean  low  water. 

The  quantity  of  material  removed  during  the  fiscal  year  is  83,850 
cubic  yards,  and  the  total  amount  removed  under  the  agreement  is 
91,588  cubic  yards. 

Three  wrecks  were  found  in  the  channel  above  Vernon  Avenue  Bridge, 
and  were  removed  by  the  Atlantic  Dredging  Company  at  an  approv^ 
expense  of  .$700. 

Several  bowlders  uncovered  by  the  work  of  the  dredge  have  been 
blasted  and  removed. 

The  influence  of  the  work  done  under  the  present  appropriation  is 
ver^  marked,  and  the  appreciation  of  it  is  shown  by  the  fact  that  some 
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of  the  shore-owDers  are  dredging  the  spaces  in  front  of  their  wharves 
to  from  21  to  25  feet,  mean  low  water. 

No  work  has  been  done  from  Maspeth  Avenue  up  both  branches  of 
the  creek  «ince  September  12, 1887.  At  that  date  the  channel  in  both 
branches  was  from  100  to  125  feet  wide,  and  from  8^  to  10  feet  deep. 
A  resurve}'  made  in  January,  1889,  showed  that  these  channels  had  con- 
tinued to  shoal,  reducing  the  available  depth  to  6.5  to  7  feet,  mean  low 
water. 

Harbor-lines  for  Newtown  Creek,  from  the  month  to  Whale  Creek, 
were  established  by  the  Secretary  of  War  February  8, 1890. 

An  appropriation  of  $100,000  is  recommended  for  continuing  the  im- 
proveoient. 

This  work  is  in  the  collection  district  of  New  York.   Nearest  port  of  entry,  New  York 
City.    Nearest  light- house,  Black welPs  Islaod  Light.    Nearest  fort,  Fort  Columbus. 

AfMunts  appropriated. 


Date. 


Jane  14, 1880 
Aug.  2,1882 
July  6,1884 
Aog.  5.1886 
Aag.  U,  1888 


ToUl 


AppliOAtion. 


Dredging  below  Yemon  Avenue  Bridge. ... 

....do 

Part  applied  above  Vernon  Avenne  Bridge. 
Below  and  above  Vernon  Avenoe  Bridge... 
Newton  Oeek  and  Bay 


Axnonnt. 


$10,000 
16,000 
20,000 
37,500 
26,000 


107,600 


Amount  expended  to  June  30,  1U90,  inclusiye  of  outstanding  liabilities,  $101,965.52. 

Money  statement 

July  1,  1889, amount  available t2,816..56 

July  1,  1890,  money  value  of  work  done  during  the  fiscal  year  under  oon- 
tracts  made  prior  to  June  30, 1889 .' 15,512.28 


18. 328. 84 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $16,312.05 

July  1,  1890,  outstanding liabilitien 1,738.50 

18,050.55 


July  1,  1890,  balance  available 278.29 

Amonnt  appropriated  by  act  of  September  19,  1890 35,000.00 


Amount  available  for  fiscal  year  ending  June  30, 1891 ^ 35, 278. 29 


{Amount  (estimated)  required  for  completion  of  existing  project 113, 000. 00 
Amountthatcanbeproutablyexpendedinfiscalyearendiug  June30, 1892  100,000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 

Imports  and  exports. 


Articles. 


OU 


Lumber f»et,B.  M. 

Coal tons. 

C  cases  . . 

"  I  gallons. 

Kesidanm do  .. 

Grain bashels. 

Brick 

Lime  and  cement barrels. 

8tone  and  sand tons. 

Chalk... do... 

Tin, leaa, iron, snd  steel do... 

Oilofvitriol pounds. 

Jute,  hemp,  manila,  etc » tons. 

Eroptj  barrels  and  oases 

Naphtha gallons. 

Calndlesand  wax pounds. 

Separated  acid gallons. 

Miscellaneous tons. 


Total., 


Amount. 


Imported. 


263, 040, 952 
,     440, 410 


19.949,255 

20,003,200 

140,000 

125,000,000 

260,000 

105,000 

20,000 

9,776 

20, 467, 437 

200.000 

577,058 


Exported. 


YshM. 


21,000.000 


2,937,273 

29(252,557 

1, 378, 148 


500 


1.036 

6,461,226 

11.76S.064 

1,035.695 

24,075 


$3.9»,9M 

1,652.791 

3. 900.000 

3.03fi,S« 

rA438 

146,  iM 

656;  e» 

360,  (W 

107,601 

70.  <m 

905.791 

135,840 

2.oeo.o>« 

460.033 

381, 9S3 

539,501 

19.3ffi 

2,236,521 

22,045i74S 


VeaseU  arriving  and  departing. 


Class. 


Steamers  .. 

Ships 

Barks  

Brigs 

Schooners  . 
Lighters... 

Barges 

Canal-boats 

Total 


TonnSKs. 


15^240 

31,200 

87,500 

10.400 

l,l]8,O0O 

204.400 

556,400 

806,800 


2, 384, 940 


Tbero  were  built  on  Newtown  Creek  23  new  vessels,  7,200  tons  capac- 
ity, and  valued  at  $265,000. 


E7. 

IMPROVEMENT  OP  BUrrERMILK  CHANNEL,  NEW  YORK. 

Buttermilk  Channel  is  the  name  given  to  the  channel  which  sepa- 
rates Governor's  Island,  at  the  mouth  of  EastKiver,  New  York  Harbor, 
from  the  city  of  Brooklyn,  which  lies  east  of  it. 

The  channel  on  the  northwest  side  of  Governor's  Island,  which  sep- 
arates it  from  the  lower  end  of  the  city  of  New  York,  is  the  wider  and 
deeper  of  the  two,  and  is  the  channel  most  used  by  vessels  passing  be- 
tween the  East  River  and  other  parts  of  ^ew  York  Harbor. 

Buttermilk  Channel  is  obstructed  by  three  shoals : 

1.  A  shoal  lying  above  and  northeast  of  Governor's  Island,  project- 
ing into  Buttermilk  Channel  and  extending  over  to  the  main  channel 
on  the  other  side,  which  originally  had  a  least  depth  over  it  of  9J  feet 
at  mean  low  water. 

2.  A  shoal  putting  out  from  Bed  Hook  Point,  on  the  Brooklyn  side^ 
and  extending  up  to  the  eastern  side  of  the  channel  to  the  entrance  of 
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the  Atlantic  BasiD,  with  a  least  depth  on  it  of  about  5  feet  at  m^an  low 
water. 

3.  A  shoal  patting  out  from  the  southern  side  of  Governor's  Island 
and  extending  towards  the  Bed  Hook  Point  shoal,  which  is  partly  dry 
at  mean  low  water. 

Between  the  first-mentioned  shoal  and  Governor's  Island  is  a  narrow 
channel  with  30  fe^t  of  water  in  it,  and  between  this  shoal  and  the 
Brooklyn  shore  there  is  a  channel  of  the  same  depth,  also  originally 
narrow,  but  widened  now  to  about  900  feet. 

A  narrow  and  crooked  channel  about  30  feet  deep  lies  between  the  two 
latter  shoals. 

The  line  of  docks  and  wharves  from  the  Brooklyn  Bridge  down  to  the 
mouth  of  the  Atlantic  Basin  on  the  Brooklyn  side  is  one  of  the  most  im- 
portant in  the  New  York  Harbor,  and  this  part  of  the  river,  extending 
from  the  Brooklyn  Bridge  to  Gx)vernor's  Island,  is  regarded  by  pilots 
and  masters  of  vessels  as  one  of  the  most  difficult  places  in  New  York 
waters  to  carry  a  vessel  through  safely,  on  account  of  this  shoal,  the 
rapid  current,  and  the  enormoas  traffic  passing,  not  only  up  and  down, 
but  across  the  stream. 

Tows,  tugs,  small  steamers,  and  small  craft  generally  in  passing  up 
and  down  this  part  of  the  East  River  keep  to  the  New  York  side,  forciug 
the  larger  class  of  Sound  steamers,  ocean  steamers,  and  sea-going  ships 
in  tow  of  tugs  to  keep  over  towards  the  shoal  at  the  upper  point  of 
Governor's  Island,  and  if,  as  is  often  the  case,  these  vessels  are  obliged 
to  ^top  in  order  to  avoid  collision  with  ferry-boats,  sloops,  and  canal- 
boat  tows,  they  are  liable  to  drift  upon  this  shoal. 

Upon  a  statement  of  these  difficulties,  made  by  shipping  merchants 
and  others  whose  business  lay  along  the  Brooklyn  wharves  between 
Wall  Street  Ferry  and  the  Atlantic  Basin,  a  survey  of  this  shoal  was 
ordered  in  1872,  and  a  project  for  its  improvement  was  adopted  in  1880. 

This  provided  for  the  removal,  to  the  depth  of  26  feet,  at  mean  low 
water,  of  such  parts  of  this  shoal  as  lay  within  850  feet  of  the  line  of  the 
Brooklyn  wharves. 

The  estimated  cost  of  this  improvement  was  $210,000.  Up  to  June 
30, 1886,  $180,000  were  appropriated  for  improvements,  by  the  expendi- 
ture of  which  466,276  cubic  yards  of  material  were  removed,  deepening 
the  water  in  the  channel  between  the  shoals  and  Brooklyn  to  22-24  feet, 
mean  low  water,  over  a  width  of  850  feet.  The  part  removed  Included 
the  original  crest  of  the  shoal,  leaving  no  part  of  it  on  which  there  was 
less  than  17  feet,  mean  low  water.  In  the  annual  report  for  1885  it  was 
recommended  that  the  channel  on  the  east  side  be  widened  from  850 
feet  to  1,150  feet,  unless  it  should  be  decided  to  remove  the  whole  shoal 
to  a  depth  of  26  feet,  mean  low  water,  for  which  the  estimate  of  $170,000 
was  given. 

The  act  of  August  5, 1886,  appropriating  $56,350,  praotically  approved 
the  project  for  removing  the  whole  shoal,  since  this  appropriation  was 
larger  than  the  amount  recommended  for  widening  the  channel  only. 

The  improvement  by  dredging  was  continued  under  contract  in  1887, 
and  the  depth  of  water  over  the  shoal  was  increased  to  22  feet,  mean 
low  water,  except  in  a  few  isolated  spots  where  the  depth  varied  from 
17  to  19  feet. 

The  act  of  August  11, 1888,  appropriated  $100,000,  for  continuing  the 
improvement.  A  detailed  survey  of  the  shoal  was  made  in  July  and 
August,  1888,  and  it  was  estimated  by  the  officer  in  charge  that  the  en- 
tire removal  of  the  shoal  to  26  feet,  including  the  deposits,  natural  and 
artificial,  which  had  been  made  since  the  work  begau,v?o\s\^\^^vt^>^2^^ 
dredging  of  about  425,000  cubic  yards. 
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WORK  BUBINa  THE  FISCAL  YEAR. 

At  the  opening  of  the  fiscal  year,  a  contract  was  in  force  with  Mr. 
James  A.  Simmons,  of  New  York,  for  the  removal  of  500,000  cubic  yards 
of  material  from  the  shoal.  This  quantity,  it  was  believed,- was  ample 
to  provide  against  all  contingencies  of  illicit  dumpings  and  shoallDgs 
from  natural  causes  to  which  the  locality  is  subject,  and  to  give  a  fall 
depth  of  26  feet,  mean  low  water,  everywhere  over  the  shoal. 

It  was  not  till  the  10th  of  November  that  the  dredging  plant  of  the 
contractor  was  ready  for  work.  The  dredge  is  of  the  type  popularly 
known  as  the  ''  ladder  dredge,"  which  has  been  extensively  used  upon 
the  Panama  Canal.  AJthough  not  designed  originally  for  use  in  tidal 
waterways  where  strong  currents  prevail,  it  makes  a  very  uniform  bot- 
tom, and  the  monthly  progress,  while  not  equal  to  the  expectacious  of 
the  contractor,  has  been  generally  satisfactory.  In  practice  it  makes  a 
cut  100  feet  wide,  carried  down  to  the  specified  grade. 

This  work  is  in  progress  at  the  close  of  the  fiscal  year.  The  amount 
dredged  during  the  year  is  206,199  cubic  yards.  Under  the  presentcoD- 
tract  a  depth  of  26  feet,  mean  low  water,  has  been  obtaiue<l  over  the 
south  end  of  the  shoal  for  a  distance  of  5U0  feet«  approximately,  along 
the  axid,  and  a  cut,  450  feet  wide,  has  l>een  carried  north  and  south 
through  the  entire  length  of  the  shoal,  together  with  a  second  cut  100 
feet  wide  for  one-half  the  length  of  the  shoal. 

It  is  quite  probable  that  the  strict  manner  in  which  existing  laws  in 
reganl  to  dumping  have  been  carried  out  during  the  past  year  will  so 
reduce  the  quantity  of  illicit  dumping  on  this  shoal,  for  which  allowance 
has  been  made  in  the  estimates  lor  dredging,  that  material  will  not  be 
found  in  the  main  shoal  equal  to  the  contract  quantity.  In  that  case, 
the  balance  will  be  applied  at  Red  Hook  Point,  in  the  same  channel,  a 
short  distance  to  the  southward  and  westward".  It  is  estimated  that  to 
increase  the  depth  to  26  feet  over  the  entire  point,  which  lies  in  advance 
of  established  harbor-lines,  will  require  the  removal  of  1,081,439  cubic 
yards.  Until  a  careful  survey  is  made  the  estimate  of  cost  can  be  given 
only  approximately;  it  is  thought,  however,  that  the  cost  will  not  vary 
greatly  from  $350,000.  On  the  completion  of  the  existing  contnict,  and 
the  removal  of  the  Bed  Hook  Point  shoal.  Buttermilk  Channel  will  be  en- 
tirely free  frojn  obstruction  down  to  the  depth  of  26  feet,  moan  low  water. 

An  a|ipropriation  of  $200,000  is  asked  to  complete  the  improyemeut. 

Harbor-lines  for  the  Brooklyn  shore  were  established  by  the  Secretary 
of  War,  March  4, 1890. 

Tliis  work  is  in  the  collection  distTlct  of  New  York.  The  nearest  port  of  entry  ia 
New  York  City,  and  the  nearest  work  of  defense  Fort  Columbus^  New  York  Harbor. 
The  nearest  light-boose  is  Bobbins'  Reef. 

Am&unU  appropriated. 


l>ato. 


Jane  4,1880 
Mar.  3.1881 
Ann.  2,1882 
July  5, 1884 
Aug.  5,1886 
Aug.  11,1888 


Application. 


Dredging 

....do * 

— do 

...do 

— do , 

...do 

Total , 

Rocelved  from  other  soarcea. 


AmoQst 


IW.OOO 
IO.OM 


1«,M0 

56»250 

160,  ON 


346^  SU 

10* 


340^350 


AiDouut  expended  to  Juue  'iO,  l^^dO, \\ig\\x&w«  ot civv\A\.^\i^Y\!t^\w'9iXs^\&^^  |2dl,til3.15. 
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Money  statement 

Jnly  1,1889,  amount  available $12,340.99 

July  1,  1890,  money  value  of  work  done  during  fiscal  year  under  contracts 

madepriortoJune30,  1889 38,146.84 

»  -^— ^— — — 

50, 487. 83 
July  1, 1890,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1889 131,470.95 

July  1,  1890,  outstanding  liabilities 8,632. 19 

40,103.14 

July  1, 1890,  balance  available 10,384.69 

{Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1892 200,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867 


COMMERCIAL  STATISTICS. 

The  commerce  of  Buttermilk  Channel  is  so  intimately  connected  with  that  of  New 
York  Harbor  that  it  is  impracticable  to  determine  the  amount  and  value. 

Tho  number  and  tonnage  uf  vessels  loading  and  unloading  at  the  Brooklyn 
wharves,  immediately  flrontingon  Buttermilk  Channel,  during  the  fiscal  year  ending 
June  30,  1890,  as  shown  by  the  Maritime  Register,  is  as  follows : 

VeueU  arriving  and  departing. 


C1A88. 


Number. 


Steamers ., 

Ships .' 

Barkfi. 

BriKs 

ScLouners  

Total 


3.958 


TonoAge. 


1,047 
263 

1,632 
312 
714 

1,430,192 

389.996 

783,360 

99.600 

2U.  200 

2,917,348 


This  does  not  include  the  numerous  lighters  and  canal-boat^  of  which  no  record  is 
kept. 


E  8. 


IMPROVEMENT  OP  GOWANUS  BAY,  NEW  YORK. 

OowaDos  Bay  19  a  part  of  Kew  York  Harbor,  lying  at  the  mouth  of 
Gowanns  Creek,  in  the  southweflteru  part  of  the  city  of  Brooklyn.  The 
depth  of  water  in  the  channel  was  formerly  7  to  12  feet  at  mean  low 
water,  which  was  wholly  insafficient  for  the  passage  of  the  vessels  em- 
ployed in  the  commerce  of  the  district.  A  survey  of  Oowanus  Bay  and 
Greek  was  made  in  1880,  and  a  project  for  their  improvement  was  sub- 
mitted in  January,  1881. 

This  project  provided  for  dredging  a  channel  between  the  pier  lines 
established  by  the  commissioners  appointed  by  the  State  of  New  York 
in  1875,  beginning  at  the  bay  and  extending  up  the  creek  to  Hamilton 
Avenue  Bridge,  18  feet  deep  at  mean  low  water,  and  200  feet  wide,  ex- 
cept for  the  upper  few  hundred  feet  near  the  bridge,  where  the  width 
was  to  be  gradually  reduced  from  200  feet  to  100  feet. 
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Tbe  total  length  of  the  proposed  channel  was  abont  9,000  feet. 
The  estimated  cost  of  this  improvement  was  as  follows: 

530,000  cubic  yards  of  dredgiag,  at  30  cents  per  cubic  yard $159,000 

CoutingeDcies ; 21^850 

Total 182,«50 

The  proposed  channel,  however,  did  not  follow  the  old  channel  at 
tlie  mouth  of  the  creek,  since  the  pier  line  established  by  the  commis- 
sion crossed  the  old  channel  at  that  point,  and  tbe  land  under  water 
inside  of  it,  including  the  bed  of  the  old  channel,  had  become  private 
I)roperty. 

The  owners  of  this  property,  Messrs.  Beard  &  Robinson,  were  anxious, 
nevertheless,  to  have  the  old  channel  improved  instead  of  having  the 
new  one  formed,  as  proposed,  outside  of  the  established  pier  line;  bat 
as  this  could  not  be  done,  they  surrendered  their  right  to  build  oat  to 
the  pier  line;  they  signed  a  paper  relinquishing  their  right  to  build  piers 
which  should  obstruct  the  old  channel  so  long  as  that  channel  should 
be  permitted  to  exist,  and  the  Maritime  Association  of  New  York  at 
the  same  time  petitioned  that  the  old  channel  should  be  kept  0i)en. 
Asthe  improvement  of  this  channel  would,  however,  help  only  the  land 
near  it  on  the  north  side,  and  not  at  all  that  which  lay  on  the  opposite 
or  soutlierly  side  of  the  creek,  the  local  officer  recommended  that  the 
contlict  of  interests  be  settled  by  dredging  the  natural  channel  from  the 
Hamilton  Avenue  Bridge  down  to  the  southwest  corner  of  tbe  Erie 
Basin;  and  that  from  that  point  two  channels  should  be  dredged — one 
running  northerly  along  tbe  west  side  of  the  Erie  Ba«in  to  deep  water 
near  Red  Book,  and  the  other  running  southerly  along  the  wharves  on 
the  south  side  of  the  bay  towards  Bay  Ridge. 

Both  of  these  channels  were  to  be  200  feet  wide  and  18  feet  deep  at 
mean  low  water. 

This  project  required  for  its  execution  a  larger  amount  of  work  than 
the  original  scheme  called  for,  namely : 

The  excavation  of  583,530  cubic  yards  of  material,  which,  at  30  cents  per 

cubic  yard,  would  cost |175, 059. 00 

Coutiugencies,  10  per  cent 17,505.90 

Total 192,564.90 

The  legal  measures  necessary  for  securing  the  right  of  way  across 
Beard  &  Robinson's  property  at  the  mouth  of  the  creek  were  not  com- 
l)leted  satisfactorily  until  May,  1883,  but  under  appropriations  of  1881, 
1882,  and  1884  the  proposed  Red  Hook  branch  of  tbe  channel  was 
dredged  100  feet  wide  for  a  length  of  2,000  feet,  measured  from  Eed 
Hook,  and  the  southern  channel,  running  towards  Bay  Ridge,  was 
begun  at  the  southern  end  and  carried  northward  for  a  distance  of  1,900 
feet,  with  depths  in  it  varying  from  21  to  17  feet,  except  for  a  few  hun- 
dred feet  at  the  upper  end  on  the  eastern  side,  where  the  last  cut  was 
left  unfinished. 

The  act  of  Congress  approved  August  5, 1886,  appropriated  $7,500  for 
continuing  the  imj)rovement.  The  fnnds  were  applied  by  contract  in 
1887  in  making  a  cut  1,500  feet  long,  40  feet  wide,  and  18  feet  deep  mean 
low  water  along  the  northern  channel  line  of  the  creek  from  a  point 
opposite  the  foot  of  Twenty-third  street  to  one  opposite  the  foot  of 
Sixteenth  street,  Brooklyn.  The  overlying  mud  ran  into  the  dredged 
channel  so  readily  that  when  the  contnict  was  closed  March  12,  1887, 
the  cut  was  40  feet  wide  at  tbe  bottom  and  from  55  to  76  feet  wide  at 
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the  top,  with  a  depth  of  only  15  feet.    At  that  date  the  condition  of  the 
iu]])rovement  in  GowauuH  Bay  an<l  Creek  was  as  follows: 

What  may  be  called  the  Red  Hook  Cliannel,  rnnning  round  the  Krio 
Basin  to  the  month  of  the  creek,  had  been  practically  completed  for  its 
full  width  and  depth,  and  the  channel  leading  from  it  up  the  creek  had 
been  com])leted  to  within  2,100  feet  of  Hamilton  Avenue  Bridge,  with  a 
farther  extension  of  15  feet  deep  and  40  feet  wide  at  bottom  for  1,500 
feet  farther  up  the  creek. 

What  may  be  termed  the  Bay  Kidge  Channel,  south  of  the  mouth  of 
the  creek,  bad  been  begnn  at  its  out^r  or  southern  end,  and  had  been 
caiTied  up  with  nearly  full  depth  and  width  to  a  point  2,000  feet  south  of 
the  mouth  of  the  creek. 

The  following  work  then  remained  to  be  done  to  complete  the  project : 

The  completion  of  the  channel  up  the  creek  2,100  feet  to  the  Hamil- 
ton Avenue  Bridge,  and  the  extension  of  the  southern  or  Bay  Bidge 
Channel  northward,  so  as  to  connect  with  the  Red  Hook  Channel  at  the 
month  of  the  creek. 

A  sketch  of  the  work,  June  30,  1885,  may  be  found  in  the  Annual 
Report  Chief  of  Engineers  for  that  year,  Part  I,  page  672. 

Under  the  estimates  of  $192,564.90  only  $72,500  had  been  appropri- 
ated to  June  30,  1887. 

In  the  Annual  Report  for  1888,  page  615,  the  local  officer  states  that 
the  dimensions  previously  adopted  for  the  two  channels  are  too  small 
in  view  of  the  great  increase  in  length  and  draught  which  had  taken 
place  lately  in  the  construction  of  sea-going  vessels,  especially  steam- 
ers, and  recommended  that  the  depth  of  these  channels  should  be 
increased  to  21  feet  mean  low  water  and  their  width  to  400  feet,  while 
to  facilitate  the  handling  of  vessels  in  the  contracted  space  near  the 
mouth  of  Gowanus  Creek  more  room  should  be  gained  by  cutting  away 
the  angle  on  the  south  side. 

It  was  estimated  that  to  make  these  changes  in  the  channel  would  in- 
volve the  removal  of  1,345,000  cubic  yards  of  material  measured  in 
place,  as  follows : 

Red  Hook  Channel :  Cobtc  yards. 

To  deepen  it  to  21  feet 70,000 

To  widen  it  to  400  feet 100,006 

170, 000 
Bay  Ridge  Channel: 

To  deepen  it  to  21  feet 250,000 

To  widen  it  to  400  feet 275,000 

525, 000 
Gowanus  Creek  Channel : 

To  deepen  it  to  21  feet , 350,000 

To  cut  away  at  the  angle 300,000 

650, 000 
Total  in  place 1,345,000 

Which,  at  40  cents  per  cubic  yard,  would  cost $538,000 

Contingencies  ..., (52,000 

Total 000  000 

The  river  and  harbor  act  of  August  11,  1888,  making  appropriation 
for  continuing  the  improvement,  reads  as  follows : 

Coutinning  improvement  by  dredging  to  21  feet  mean  low  water  and  widening  the 
channel  to  400  feet  on  the  northerly  side  from  the  foot  of  Percival  street  along  IUa 
wharves  to  the  23-foot  curve  opposite  the  entrance  to  Erie  Bin^m,  ^K^^^^K^. 
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Ttiis  provided  for  the  oommeDceineut  of  the  first  and  third  t>art8of 
the  project  recommeuded  in  18d8«  The  required  width  of  400  feet  at 
the  entrance  conld  not  be  obtained  without  dredging  inside  the  pier 
and  bulkhead  line  established  by  the  State  in  1875,  and  in  the  upper 
3/)00  feet  of  the  creek  could  not  be  made  400  feet  wide  without  interfer- 
ing with  the  vested  rights  of  property  on  the  west  side  to  suclk  a  dngiee 
as  to  practically  prohibit  the  execution  of  the  project.  The  project 
which  was  accordingly  adopted  for  the  application  of  the  appropriatioii 
provided  that  the  channel  to  be  ultimately  dredged  should  be  400  feet 
wide  from  the  entrance  to  the  eastern  end  of  the  Erie  Basin,  and  car- 
ried thence  250  feet  wide  to  the  foot  of  Percival  street,  where  provision 
would  be  made  again  for  widening  the  channel  by  dredging  out  the 
three  triangular  spaces  or  slips  on  the  north  side  immediately  below 
that  street. 

WOBK  DONE  DUEINa  THE  FISCAL  YEAR. 

At  the  opening  of  the  fiscal  year  a  contract  was  in  force  with  Mr. 
James  A.  Simmons,  dated  February  27, 1889,  for  the  removal  of  300,001) 
cubic  yards  of  material  for  the  improvement  of  the  Bed  Hook  GhaDnei. 

This  contract  expired  January  1,'  1890,  but  was  extended  to  October 
1,  1890,  by  authority  of  the  Chief  of  Engineers,  dated  December  17, 
1889. 

Work  under  this  contract  was  continued  throughout  the  year,  except 
during  the  months  of  September  and  October,  and  part  of  November 
and  December,  when  the  dredge  employed  here  was  engaged  on  the 
Karitan  Bay  contract.  The  quantity  removed  during  the  fiscal  year  is 
J  35,907  cubic  yards,  and  the  total  removed  under  the  contract  is  174,905 
cubic  yards. 

At  the  close  of  the  fiscal  year  the  channel  from  the  entrance  to  Erie 
Basin  to  the  foot  of  Percival  street  is  about  75  feet  wide  and  from  19  to 
21  feet  deep,  mean  low  water,  and  the  triangular  slip  at  the  foot  of  Bry- 
ant street  has  been  dredged  to  21  feet,  mean  low  water.  No  work  has 
been  done  on  the  Bay  Ridge  Channel  since  January  16, 1884,  at  which 
date  this  channel  was  200  feet  wide  and  18  feet  deep,  mean  low  water, 
and  its  northern  tenninus  was  separated  from  the  Ked  Hook  Channel 
by  a  distance  of  2,000  feet,  over  which  the  least  depth  did  not  exceed 
10  feet. 

The  establishment  by  the  Government  of  harbor-lines  on-  the  south 
side  of  the  bay  has  given  confidence  to  riparian  owners  on  that  shore, 
and  it  is  expected  that  deeper  water  than  now  exists  along  the  pier- 
head line  will  be  required  to  meet  the  demands  of  commerce,  which  is 
already  giving  evidences  of  important  increase  in  the  near  future. 

Uarbor-lines  for  Gowanus  Bay  and  for  Gowanus  Creek  to  the  Ham- 
ilton Avenue  Bridge  were  established  by  the  Secretary  of  War  March 
4,  1890. 

An  appropriation  of  $150,000  is  recommended  for  continuing  the  im- 
provement of  both  channels. 

Gowanus  Bay  is  in  tbe  collection  district  of  New  York  City  ;  nearest  11fi:ht,  Robbiofl^ 
Reef ;  nearest  work  of  defense,  the  fort  ou  Qovernor's  Island,  1  mile  to  the  north- 
wai'd. 
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Amounts  appropriated. 


Date. 


Mar.    3,1881. 
Auk.    2,1882. 
Julv    6,188i 
Aug.    6, 18H6. 
Aug.  11, 1888 


Application. 


Dredging 

— do 

. . . .  do  .... 

—  do  .... 

...do  .... 


Totftl 


Amount. 


$40,000 

20,000 

5,000 

7.600 

OU.OOO 


132,500 


Amount  expended  to  June  30, 1890,  inclnsive  of  outstanding  liabilities,  $107,430.42. 

Money  statement. 

July  1,  1889,amonnt  available $3,528.52 

July  1,  1890,  money  value  of  work  done  during  tiscal  year  under  contracts 
made  prior  to  June  30,  1889 25,153.91 


July  1,  1890,  amount  expended  during  tiscal  year,  exclusive  of 

liabilities  outstanding  July  1,1889 $22,113.58 

July  1,  1890,  outstaudiug  liabilities 4,641.83 


28, 682. 43 


26,755.41 


July  1, 1890,  balance  available I,d27.02 

Amount  appropriated  by  act  of  September  19,  1(590 60, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 61,927.02 


(Amount  (estimated)  required  for  completion  of  existiuj^  project 480,000.00 
Amount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30, 1892  150, 000. 00 
Submitted  iu  compliance  wftb  requirements  of  sections  2  of  river  and 
harbor  acto  of  18G6  and  1867. 


COMMERCIAL  STATISTICS. 

[For  the  year  ending  December  31,  1889.1 

Rectipts  and  shipmenia. 


Articles. 


Coal 

Brick 

Lumber 

Jjime,  eto 

Grain 

Ice 

Roofing  tar 

Building  stone,  eto. 
Miaoellanoona 


tons. 

..iiumbiT. 
.feet,B.M. 
...barrels. 
...bushels. 

tons. 

...barrels. 


Total. 


Quantity. 


687,000 

202, 000, 000 

U7, 000,  000 

4G0. 000 

2,  750, 000 

230,000 

75,000 


Value. 


$2, 748, 000 

1.414,000 

%  940, 000 

090,000 

1, 100.  000 

800,000 

225. 000 

647.000 

2,500,000 


18, 069, 000 


VeueU  arriving  and  departing  below  Hamilton  Avenue  Bridge. 


Class. 


Steamers  .. 

Ships 

Barks  

Brijcs 

ScbooDers  . 

Total 


Tonnage. 


33,211 

105,  741 

441.6U 

17, 627 

67,392 


732    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 


Vessels  arrivifiif  and  departing  above  Hamilton  Avenue  Bridge  {record  of  bridge  tettier). 


Jnne  1,  1889,  to  Mfty  31,  1890 
1886 

IncreMd 


Times 

opened  and 

closed. 


8,624 
7,C32 


992 


VessclB 

passed 

throogli' 


7,668 
6,071 


1,597 


Registered 
tonnage. 


1.430.664 
985,431 


445,233 


Dsilj 
arenge 
of  times 
opened. 


28 

21 


Classijioation  of  vessels. 


Scbooncrs . 

Sloops , 

Barges  . . . . . 
Canal-boats 

ToUl 


Namber. 

Registered 
tonnage. 

'      1, 393 

972 

1. 625 

3,078 

172. 738 

62,925 

409,486 

785, 516 

7,668 

1,430.664 

Dnaxht 


Fett. 

6tolS 
6  to  10 
6  to  8 
6  to  8 


The  increase  in  valne  of  receipts  and  sbipnteuts,  compared  with  1887,  is  $749,000. 
It  is  believed  that  the  values  as  stated  in  1887  are  too  large,  and  that  the  true  in- 
crease is  very  much  larger. 


E  g. 

IMPROVEMENT  OF  NEW  YORK  HARBOR,  NEW  YORK. 

New  York  Harbor  is  the  name  applied  to  the  waters  sarroanding  the 
city  of  New  York,  comprising  parts  of  the  Hudson,  East,  and  Harlem 
rivers,and  the  upper  and  lower  bays  lying  respectively  inside  and  out- 
side of  the  Narrows  and  between  the  Long  Island,  S'taten  Island,  and 
New  Jersey  shore. 

The  city  of  New  York,  from  whicb  the  harbor  takes  its  name,  lies  at 
the  mouth  of  the  Hudson  River  at  its  junction  with  the  East  River; 
and  with  the  adjacent  cities  of  Brooklyn  and  Jersey  City,  which  are  bat 
the  natural  outgrowths  of  New  York  energy  and  enterprise,  includes  a 
population  of  nearly  3,000,000  inhabitants,  which  is  more  than  the  popu- 
lation of  any  State  in  the  Union,  excepting  New  York,  Pennsylvania, 
Ohio,  Illinois,  and  Missouri. 

At  this  port  two-thirds  of  the  merchandise  imported  into  the  United 
States  are  received,  and  two-thirds  6f  the  import  duties  are  collected. 
From  this  port  are  sent  out  one-half  of  the  domestic  products  of  the 
country  which  are  exported,  and  here  one-half  of  the  foreign  tonnage 
trading  with  the  United  States  enters.  Three-quarters  of  the  passen- 
gers traveling  between  the  United  States  and  foreign  countries  come 
and  go  by  way  of  New  York,  and  three-fifths  of  all  immigrants  land  at 
this  port. 

New  York  Harbor  has  two  entrances,  one  by  the  East  River  and  Hell 
Gate,  leading  into  Long  Island  Sound,  used  chiefly  by  vessels  trading 
between  New  York,  the  Eastern  States,  and  the  British  American 
Provinces ;  the  other,  which  is  the  main  entrance,  leading  out  through 
the  Narrows,  by  Sandy  Hook,  directly  into  the  Atlantic  Ocean. 
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The  Hell  Gate  entrance  has  been  in  course  of  improvement  since 
1869,  and  with  its  snccessful  completion — which  is  now  assured  witliin 
a  few  years — and  with  the  steady  growth  of  the  city  towards  the  north, 
it  must  come  more  than  ever  into  use  by  foreign-bound  vessels. 

The  main  or  Sandy  Hook  entrance  into  New  York  Harbor  is  one  of 
the  best  in  the  world ;  the  channel  prior  to  1884  was  less  than  24  feet 
deep  at  mean  low  water,  and  nearly  29  feet  at  mean  high  water,  with 
abundant  breadth,  and  was  ample  for  all  the  commercial  requirements 
of  the  port  until  the  great  increase  in  the  length,  tonnage,  and  draught 
of  the  trans- Atlantic  passenger  steamers  made  further  deepening  nec- 
essary, in  order  to  prevent  the  delays  to  which  they  were  subjected  by 
having  to  wait  for  high  water  in  order  to  pass  either  in  or  out. 

Before  the  improvement  of  the  Main  Ship  Channel  into  New  York 
Harbor  was  undertaken  by  the  United  States,  it  was  obstructed  by 
four  shoals,  as  follows: 

1.  The  outer  bar,  about  4,000  feet  wide,  the  channel  across  which  is 
known  as  Gedney's  Ohaunel,  where  there  were  depths  of  23.7  feet  in 
mid-channel  and  22.3  feet  in  the  southern  half. 

2.  The  shoal  at  the  mouth  of  the  Swash  Channel,  about  4,000  feet 
wide,  where  the  depth  was  24.3  feet. 

The  channel  across  this  shoal  has  been  named  the  Bayside  Channel. 

3.  The  shoal  northwest  of  Sandy  Hook,  about  2,000  feet  wide,  on  which 
the  least  depth  was  26.2  feet. 

4.  The  shoal  in  the  Main  Ship  Channel  in  the  Lower  Bay,  west  of 
Flynn's  Knoll,  nearly  3  miles  long,  on  the  crest  of  which  the  depth  was 
only  23.9  feet  in  mid-channel,  with  depth  of  22.6  feet  within  a  few  hun- 
dred feet  of  the  mid-channel  range. 

A  large  proportion  of  the  vast  commerce  of  the  port,  which  is  carried 
on  in  vessels  of  great  draught,  could  only  cross  these  shoals  at  or  near 
high  water* 

The  reasonable  demand  which  had  been  made  in  1884,  by  commercial 
bodies  residing  in  New  York  City,  that  increased  facilities  should  be 
afforded  for  entering  the  port  of  New  York  by  the  Sandy  Hook  route, 
was  recognized  in  the  river  and  harbor  act  of  July  5,  1884,  which  pro- 
vided for  ^^  deepening  Gedney's  Channel  through  Sandy  Hook  Bar,  New 
York,  $200,00a.'' 

A  few  words  upon  the  subject  of  the  Lower  Harbor  and  of  the  various 
channels  across  the  bar  at  the  entrance  are  here  necessary  for  a  proper 
understanding  of  the  causes  which  led  to  the  adoption  of  the  Main  Ship 
Channel  for  improvement. 

Gedney's  Channel  is  the  main  channel  across  the  Ocean  Bar,  lying  at 
the  entrance  to  New  York  Harbor,  about  3  miles  outride  of  Sandy  Hook 
and  east  by  north  from  it.  Sandy  Hook  lies  about  9  miles  outside  of 
and  nearly  south  from  the  Narrows,  which  is  the  name  given  to  the 
strait  separating  the  nearest  points  of  Long  Lhuid  and  Staten  Island, 
and  the  Narrows  are  about  7  miles  south  from  tbe  Battery  at  the  lower 
end  of  the  city  of  New  York.  The  Narrows  are  about  1  mile  wide.  That 
part  of  New  York  Harbor  lying  outside  of  the  Narrows  is  commonly 
known  as  the  Lower  Bay. 

From  the  Narrows  northward  to  New  York  City  there  is  no  water  less 
than  6  fathoms  (36  feet)  deep  in  the  main  channel. 

Lower  Bay  is  a  large  ti(^al  basin,  with  an  area  of  about  100  square 
miles,  estimating  inside  or  northward  and  westward  of  a  line  drawn 
from  Sandy  Hook  to  Coney  Island. 

The  western  end  of  the  bay  formed  by  Sandy  Hook,  the  adjacent  Jer- 
sey shore,  and  Staten  Island,  is  known  as  Baritaa  Baj^  ^sA>^<^  )s»v>^(^- 
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ern  part  of  it  inside  the  peDiDSula  of  SaDdy  Hook  Is  known  as  Sandy 
Hook  Bay,  or  more  commonly  a»  the  Horseshoe. 

From  the  northeast  around  by  the  east  to  south  southeast  the  Lower 
Bay  is  open  to  the  full  sweep  of  the  Atlantic  Ocean. 

From  the  ^Narrows  to  the  northern  point  of  Sandy  Hook  is  about  9 
miles,  but  the  shortest  distance  across  the  bay,  from  the  point  of  Saudy 
Hook  to  Goney  Island,  is  7  miles.  The  water  cross-section  on  this  Hue 
at  mean  low  water  is  about  790,000  square  feet,  through  whicn  the  mean 
velocity  is,  approximately,  1.6  feet  per  second,  but  the  maximum  veloei- 
ties  are  approximately  twice  as  great  (Board  of  Engineers'  Report  for 
1884). 

At  the  Farrows  the  channel  is  about  1  mile  wide  and  70  feet  deep, 
with  depths  in  it  of  over  100  feet. 

Below  the  Narrows  there  is  one  main  channel,  commonly  known  as 
the  Main  Ship  Channel,  running  southward  to  a  point  about  1  mile  west 
of  the  upper  end  of  Sandy  Hook ;  thence  turning  at  right  angles  north- 
ward and  eastward  for  4  miles  to  the  bead  of  Gedney's  Channel ;  and 
thence  through  Gedney's  Channel  east  to  the  deep  waters  of  the  ocean. 

But  along  and  inside  the  above-mentioned  cross-section  of  7  miles, 
between  Sandy  Hook  and  Coney  Island,  there  is  a  bar  with  five  dis- 
tinct channels  running  through  it  seaward  and  eastward  of  varying 
depths. 

They  lie  in  the  following  order,  beginning  at  the  northward: 

(1)  The  Coney  Island  Channel, — In  which  the  navigable  depth  at  mean 
low  water  is  10  feet. 

(2)  The  Fourteen  Foot  Channel — In  which  the  navigable  depth  at 
mean  low  water  is  15  feet. 

(3)  The  Fast  Channel. — In  which  the  navigable  depth  of  water  is  19 
feet. 

(4)  The  Stcash  Channel. — Through  which  23  feet  can  be  carried  at 
mean  low  water  in  a  narrow  channel,,  but  in  which  are  two  lumps  over 
which  there  is  a  depth  of  only  21.9  feet. 

(5)  The  Main  Ship  Channel. — In  which,  prior  to  1885,  24  feet  only 
could  be  carried  through  channels  with  lumps  in  them  with  depths  of 
23.3  feet  over  them  at  mean  low  water.  The  northern  reach,  which 
passes  along  the  west  side  of  Flynn's  Knoll,  is  maintained  by  tidal  flow 
through  the  Narrows;  and  the  southern  reach,  along  Saudy  Hook,  is 
maintained  by  tidal  flow  through  Baritan  Bay. 

These  five  channels  are  separated  by  shoals  with  from  4  to  18  feet  of 
water  upon  them  at  mean  low  water. 

The  first  three  of  these  channels  head  directly  out  into  the  open  sea, 
but  the  two  latter  converge  into  an  area  of  about  2  miles  square,  lying 
north  and  east  of  Sandy  Hook,  which  has  a  depth  in  it  of  30  feet  of 
water  and  over,  and  from  this  deep  area,  seaward  and  eastward  of  it, 
two  channels  lead  out  into  the  open  sea  over  the  outer  bar — the  north- 
ernmost known  as  Gediiey'j!«,  the  southernmost  as  the  South  Channel, 
both  of  which  had,  prior  to  1885,  only  24  feet  of  water  in  them  at  low 
water. 

Gedney^s  Channel  is  the  wider  and  straighter  of  the  two,  and  is  there- 
fore used  by  all  the  large  vessels. 

The  Swash  Channel  is  really  a  cut  off  from  the  main  ship-channel, 
leaving  it  about  6  miles  below  the  Narrows,  and  joining  it  again  at  the 
western  end  of  Gedney's  Channel. 

Apart  from  being  shoaler  the  Swash  is  much  narrower  than  the  main 
ship-channel. 

The  distance  from  tli^  Battery^  at  ^ew  York,  to  30-foot  soundings 
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ontside  the  bar  in  Gedney's  Ghannel  is  22  miles,  and  by  the  Swash  it 
is  18  miles,  or  from  the  Narrows  15  and  11  miles,  respectively. 

As  the  appropriation  of  1884  was  made  in  advance  of  an  approved 
project,  the  local  officer  was  authorized  and  directed  to  make  a  sarvey 
of  the  lower  harbor  from  the  eastern  end  of  Coney  Island  to  Sandy 
Hook  with  a  view  of  determining  the  most  feasible  plan  of  improve- 
ment. The  survey  w&s  completed  in  November,  1884,  and  a  report 
recommending  the  eventual  improvement  of  the  main  ship-channel,  ac- 
companied with  estimates  of  cost  and  chart,  was  submitted  December 
6,  1884  (Annual  Beport  Chief  of  Engineers,  1885,  page  773). 

The  project  provides  for  an  improved  channel  1,000  feet  wide  and  30 
feet  deep,  mean  low  water,  at  a  cost  of  1970,000. 

The  navigation  of  the  main  ship  channel  inside  the  bar,  especially  on 
the  approach  to  the  Narrows  from  the  Southwest  Spit,  is  so  intimately 
connected  with  that  of  Oeduey's  Channel,  acros&i  the  bar,  that  it  was 
deemed  important  in  submitting  an  estimate  of  oost  for  the  improve- 
ment of  the  latter  channel,  directe<l  to  be  made  by  Congress  in  the  act 
of  1884,  to  extend  the  estimate  to  include  the  entire  main  ship-channel 
from  the  Narrows  to  the  deep  water  beyond  the  bar,  and  to  state  that 
the  improvements  at  the  several  intermediate  shoals  should  take  place 
simultaneously.  The  project  providing  for  deepening  the  channel 
across  the  bar  to  28  feet  by  dredging  and  for  the  contingent  coBstrnc- 
tion  of  a  stone  dike  on  tlie  north  side  of  the  harbor,  which  had  been 
recommended  by  a  Board  of  Engineers  December  24, 1884,  received 
the  approval  of  the  Secretary  of  War  December  27, 1884  (Annual  Be- 
port Chief  of  Engineers,  1885,  Part  I,  page  774). 

The  next  river  and  harbor  act,  August  5, 1880,  containing  provisions 
for  continuing  the  improvement  at  the  entrance  to  New  York  Harbor, 
reads  as  follows : 

Iniproving  New  York  Harbor,  New  York :  To  secure  a  30-foot  cbaunel  at  mean  low 
water  at  Sandy  Hook  entrance  of  the  harbor,  upon  such  a  plan  as  the  Secretary  of 
War  may  approve,  |750,000. 

By  the  specific  wording  of  this  act,  Congress  gave  an  express  ap- 
proval of  an  improvement  which  contemplated  a  navigable  channel 
1,000  feet  wide  and  30  feet  deep,  mean  low  water,  from  the  Narrows, 
through  the  main  shifi-channel  and  Gedney's  Ghannel,  to  deep  water 
outside  the  bar,  and  all  subsequent  acts  have  confirmed  the  provisions 
of  the  act  of  1886. 

The  estimate  of  cost  for  opening  the  projected  channel  by  dredging, 
revised  in  1886,  was  fixed  at  $1,370,000,  which  was  again  increased  in 
1887  to  $1,490,000. 

The  first  operations  began  September  26, 1885,  and  the  plant  which 
had  been  used  for  the  execution  of  the  improvement  has  consisted  solely 
of  centrifugal  pumps,  and  the  excavations  have  been  deposited  beyond 
the  bar  in  the  vicinity  of  the  Scotland  Light- Vessel. 

The  quantity  which  has  been  removed  from  the  several  reaches  of 
the  main  ship-channel  from  September  26,  1885,  to  June  30,  1890,  may 
be  classified  as  follows : 

Cubic  yards. 

.  From  Gedney's  Channel 1,055,090 

From  Bayside  Channel 448,313 

From  Northwest  Shoal 118,758 

From  west  of  Flynu'e  KnoJl 1,978,973 

Total  quantity  excavated 3,601, 134 

Tho  amount  expended  to  June  30,  1889,  inclusive  of  outstandiiia  \\«i\^V\i\A!^^  ^«i& 

J808,411.74. 
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WORK  DONE  DURINO  THE  FISCAL   YEAR. 

At  the  begiuuiDg  of  the  year  there  were  in  force  the  followiog  con- 
tracts : 

1.  Contract  with  the  Joseph  Edwards  Dredging  CompaDy,  dated 
May  19, 1887,  for  the  removal  of  1,500,000  cubic  yards  from  the  main 
ahipchanuel,  at  28^  cents  per  cubic  yard ;  expired  December  1,  1888; 
extended  by  authority  of  the  Chief  of  Engineers  to  June  30,  1889,  and 
again  extended  to  December  31, 1889, 

2.  Agreement  with  Braiuard  Brothers,  dated  May  11, 1888,  for  the 
removal  of  200,000  cubic  yanls  from  the  main  shi{)-channel,  at  28.}  cents 
per  cubic  yard;  expired  December  1,1888;  extended  by  authority  of 
the  Chief  of  Engineers  to  June  30,  1889,  and  again  extended  to  Decem- 
ber 31, 1889. 

3.  Agreement  with  the  Joseph  Edwards  Dredging  Company,  dated 
December  15, 1888,  for  the  removal  of  600,000  cubic  yards  from  the  Ged- 
ney's  Channel  Division,  at  17  cents  per  cubic  yard ;  expired  January  1, 
1890. 

The  Joseph  Edwards  Dredging  Company  continued  operations  with 
their  three  machines  under  their  contract  for  the  main  ship-channel, 
and  under  their  agreement  for  the  Gedney's  Channel  Division,  until 
November  30, 1889,  and  December  3,  1889,  respectively,  at  which  times 
both  operations  were  completed  and  the  plant  was  withdrawn  from  the 
work. 

Brainard  Brothers  completed  their  agreement  fer  the  main  ship- 
channel,  September  30,  1889,  and  their  dredge  Leo  was  then  with- 
drawn. 

On  September  13,  1889,  advertisements  were  issued  inviting  propos- 
als for  the  removal  of  1,000,000  cubic  yards  of  m/iterial  from  the  main 
ship-channel,  west  of  Flynn's  Knoll,  and  bids  were  opened  October  17, 
1889.  By  direction  of  the  Ohiet  of  Engineers  a  contract  was  entered 
into  with  the  lowest  bidder,  the  Brainard  Dredging  Company,  dated 
November  26, 1889,  for  the  removal  of  1,000,000  cubic  yards,  at  16J  cents 
per  cubic  yard. 

Work  under  this  contract  began  January  18, 1890,  with  the  dredge 
Leo  and  scows.  The  contractor  attempted  to  increase  the  efficiency  of 
this  dredge  by  adding  two  15inch  centrifugal  pumps  and  suctions  to 
the  original  22-inch  pump,  and  to  pump  simultaneously  into  two  scows, 
one  on  each  side  of  the  dredge.  The  new  pumps  never  worked  satis- 
factorily, and  the  result  was  not  a  success. 

The  dredge  Leo^  on  April  10, 1890,  was  libeled  for  debt,  withdrawn 
from  the  work,  and  sold  June  17,  1890.  The  quantity  of  material  re- 
moved by  her  up  to  the  time  of  her  withdrawal  was  71,325  cubic  yards. 

On  March  22,  1890,  the  dredge  Mount  Waldo  and  scows  began  work 
under  the  Braiuard  Dredging  Company  contract,  by  agreement  either 
with  that  company  direct  or  with  its  representatives,  but  was  with- 
drawn on  June  18,  1890,  at  which  time  the  contract  was  recommended 
to  be  annulled,  as  the  contractor  had  then  no  plant  upon  the  work. 
The  quantity  of  material  removed  by  the  Mount  Waldo  on  the  above 
contract  was  168,757  cubic  yards. 

Proposals  were  invited  by  public  advertisement  and  opened  March 
13,  1890,  for  the  removal  of  500,000  cubic  yards  of  material  from  the 
n)ain  ship-channel  north  of  Buoy  No.  12.  But  one  bid,  presented  by 
the  Joseph  Edwards  Dredging  Company,  at  23^  cents  per  cubic  yard, 
was  received,  and  being  considered  reasonable  a  contract  was  entered 
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into  with  this  company  March  18, 1890  approved  by  the  Chief  of  Engi- 
ueer8  April  11, 1890,  for  the  removal  of  425,000  cubic  yards. 

Operations  under  this  contract  began  with  the  dredge  /i (/ranee  April 
2;  with  the  dredge  Belianoe  April  4;  and  with  the  dredge  i¥oi(/ie  Waldo 
June  18, 1890. 

A  table  showing  the  quantity  of  material  removed  under  the  various 
contracts  during  the  fiscal  year  is  appended;  also,  a  table  showing  the 
monthly  performance  of  the  three  dredges  of  the  Joseph  Edwards 
Dredging  company  under  its  completed  contracts. . 

Proposals  were  invited  by  public  advertisement  and  opened  March 
31,  1890,  for  the  delivery  of  6,000  tons  of  broken  stone  at  Sandy  Hook, 
N.  J.,  for  the  construction  of  a  riprap  sea-wall  for  protection  of  Ihe  north 
shore  of  Sandy  Hook.  A  contract  was  made  with  J.  S.  Howell,  the 
lowest  bidder,  dated  May  12, 1890,  for  the  delivery  of  5,000  tons  of 
broken  stone  at  90  cents  per  ton.  Up  to  the  close  of  the  fiscal  year  no 
stone  has  been  delivered  under  this  contract. 

Surveys  of  all  the  channels  undergoing  improvement  were  made  in 
July,  1889,  and  again  during  January  and  February,  1890.  These  sur- 
veys show  that  the  improvement  is  in  a  very  satisfactory  condition. 
Gedney's  Channel  and  Bayside  Channel  (east  and  west)  are  practically 
completed,  having  a  depth  of  30  feet,  mean  low  water,  for  the  full 
projected  width  of  1,000  feet.  The  main  ship-channel  west  of  Flynn's 
KnoU  has  a  depth  of  30  feet,  mean  low  water,  for  a  width  of  from 
500  to  800  feet,  and  a  depth  of  28  feet  for  a  width  of  800  feet  throughout. 

The  severe  storm  of  September  9,  1889,  which  caused  a  suspension  of 
work  fpr  one  week,  does  not  appear  to  have  had  any  effect  ou  the  im- 
proved channels.  There  is  no  evi<lence  of  shoaliug,  and  the  soundings 
of  the  various  surveys  agree  so  well  with  one  another  that  it  seems 
highly  probable  that  the  improved  depths  will  be  well  maintained  by 
the  currents,  and,if  not  self-sustaining,  that  the  deterioration  will  be  so 
gnulual  as  to  require  a  long  interval  of  time  before  it  will  become  ap- 
parent. Charts  of  the  surveys  were  printed  for  public  distribution,  and 
are  in  demand  by  pilots  and  mariners,  to  whom  they  prove  to  be  of 
great  value. 

It  is  estimated  that  on  the  completion  of  existing  contracts,  630,000 
cubic  yards  will  remain  to  be  removed  to  complete  the  project  for  30 
feet  depth  at  mean  low  water  in  a  channel  wi<lth  of  1,000  feet  from  the 
Narrows  to  the  sea.  If  the  appropriation  of  $100,000  contained  in  the 
pending  river  and  harbor  act  is  made,  it  is  believed  that  sutHcieut  funds 
will  thereafter  be  available  for  completing  the  project  unless  large  un- 
foreseen shoalings  take  place. 

^  According  to  written  statements  made  to  this  office  by  largest  steam- 
ship companies,  steamers,  outward-bound,  leave  their  dock  two  hours 
before  high  water  at  Sandy  Hook  so  as  to  cross  the  bar  at  the  top  of 
high  water ;  when  inward-bound,  they  cross  the  bar  regardless  of  the 
stage  of  the  tide,  excepting  when  it  is  too  late  to  pass  quarantine  (after 
sunset).  When  the  project  is  completed  and  a  navigable  channel  30 
feet  deep  at  mean  low  water  is  obtained  it  will  be  practicable  for  the 
steam-ship  companies  to  establish  a  regular  hour  of  sailing  without  re- 
gard to  the  tides.  The  draught  outward-bound  is  usually  greater  than 
inward-bound  vessels  by  1^  to  2  feet,  owing  to  hvrger  tonnage  of  coal 
and  cargo.  A  table  giving  the  names,  dimensions,  and  draughts  of 
transathintic  steamers  accompanies  this  report. 

This  improvement,  as  well  as  others,  has  been  under  the  local  charge 
of  Mr.  G.  W.  Kuehnle,  assistant  engineer,  during  the  year,  to  whom  I 
am  indebted  for  the  most  satisfactory  and  intelUg^iit)  m^Ti\i<^T  m  nhXiv:^ 
he  has  discharged  hitf  various  duties. 
jEifa  90 47 
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Material  removed  from  Gedney^s  and  Main  Ship  ekanneU,  New  York  Harbor,  from  Au$utt 
1H87.  to  December,  18b9,  by  the  Joseph  Edtoards  Dredging  Compauy,  under  their  con- 
tracts dated  April  21,  1887,  for  700,000  cubic  yards,  and  May  19, 1887,  for  1,500,000  cuirie 
yards,  and  their  agrtenient  dated  December  15,  1888,  for  600, COO  cubic  yards. 


1887. 
An^st.  •.... 
SApt«mber... 

October 

November . ! . 
December  ... 

1888. 

January 

Febmary 

March 

April 

May 

June 

July 

Aut^nst 

SepU^mber ... 

October 

November . . . 
DeofBmber  ... 

1888. 

Januar)' 

Febrnary.... 

March- 

April 

May 

June 

Jnly 

Anfrast 

SepteTnl>er... 

October 

Novemlwr ... 
December  ... 


Dredge  Advance, 


Gedney's. 


17, 305 
30.864 
34.168 
33,981 


Main 
Ship. 


8^773 

1.239 

9.563 

14.  512 

19.956 

6,308 


Bayside. 


15.413 
10, 05' 


40,758 
69,616 
57.  36« 
31, 189 
62,  381 
4.0U2 


407, 192 


10.870 
9,294 
6,124 

1,507 


3,393 

8,043 

15,293 


227 


17,253 
1,297 


80,146 
31,454 
62,837 
50,  213 
33,  700 
18,574 


ShoaL 


Dredge  Mount  Waido. 


Uedney*B. 


8,869 

24.795 

2,656 


Main 
Ship. 


Bayaide. 


7.689 

23,991 
30.456 

4,207 


133, 652 


283,276 


741 

1,  209 

15,604 

10.231 

3,500 


31,285 


36,320 


8,418 

2.736 
9,071 
5,469 
19.  462.  5 
80,  f  29. 2 
46.  656.  8 
53,516.1 
57.  R84. 0 
43,  hyR.  5 
47,314.4 
41,007.9 
34, 214.  6 

7, 774. 0 


SboiL 


17. 409 
65,593 
70,123 
71.279 
58,654 
46,220 
68,405 
87,210 


832,631 


10.863 

1,540 

13,304 


25,716 


20.348 

6,353 

10,333 


149 


42.878 


1887. 


Aognat ... 
September 
October... 
November 
Deoembw. 


188& 


Jannary... 
Febrnary.. 
March . . . . . 

April 

May 

June 

July 

Auf^nat.... 
Septembw 
October  . . . 
November 
December. 


1889. 


Jannary  .. 
February  . 
March  .... 

April 

May 

June 

July 

August.... 
September. 
October  ... 
November. 
December. 


Dredge  Reliance. 


Gedney's. 


8,496.0 


41,138.8 
a9, 632. 7 
68, 3:)2. 4 
52.831.2 
19,318.9 
18, 208. 9 
8,089.4 


20,679 


Main  Ship. 


7,084.1 

4, 667. 9 

9, 048. 9 

13,681.0 

29.517.4 

9,052.3 


16,861.6 
6,690.1 
4,991.6 

19,759.7 

20,816.0 

12,234 

1,467 

39,077 

40,  SHf) 

44.  209 

40,422 

13,010 

4,456 

2,489 


Bayaide. 


36. 957 
22,932 


6,04&3 
20,427.6 


623.0 


Shoal. 


4,788 


27,099.0 
13,733.0 
10,030.0 


\  wv,wi.'i\  «s»,7^s.^\  -oi^aw.^ 


81,380 
8,387 


\ 


44,605 


Total 


17.395 
80.864 
43.037 
62.272 
26.03L1 

8,542.9 

27.882.9 

^762.* 

68.9.15.9 

113.0915 

142. 181.  < 

175,9».8 

176.459.4 

130,125l7 

112,4.18.9 

06.360.2 

96.361.1 

71,335.7 
74.S76L0 
64.618.9 
47,483 
123,463 
110,508 
156,478 
168.832 
143. 69T 
166.386 
146,375 


2,616^0417 
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Statement  of  material  removed  under  the  various  contracts  and  agreemente  during  the  fiecal 

year  ending  June  30,  1890. 

Cnblo         Gnbio 
yards.         yards. 
Undor  contract  with  the   Joseph  Edwards  Dredging  -Company, 
dated  May  19,  1887,  for  the  removal  of  1,500,000  cable  yards  from 
the  Main  Ship  Channel  (completed  November  30,  1887) : 

Mount  Waldo 271,768 

Belianoe 104.586 

Advanoe 18,777 

395, 131 

Under  agreement  with  Brainard  Brothers,  dated  May  11, 1888,  for 
the  removal  of  200,000  cubic  yards  from  the  Main  Ship  Channel 
(completed  September  30,  1889) : 

Leo 72,644 

72, 644 

Under  ag;eement  with  the  Joseph  Edwards  Dredging  Company, 
dated  December  8,  1888,  for  the  removal  of  600,^  cnbic  yards 
from  the  Gedney's  Channel  Division  (completed  December  3, 
1889): 

Belianoe 111,178 

Advance 265,314 

Mount  Waldo 140 

376,632 

Under  contract  with  the  Brainard  Dredging  Company,  dated  No- 
vember 26,  1889,  for  the  removal  of  1,000,000  cubic  yards  from  the 
Main  Ship  Channel : 

Zeo -r. 71,325 

Mount  Waldo 168,757 

240, 062 

Under  contract  with  the  Joseph  Edwards  Dredging  Company, 
dated  March  18, 1890,  for  the  removal  of  425,000  cubic  yards  firom 
the  Main  Ship  Channel : 

Beliance 106,727 

Advance 88,475 

Mount  Waldo 38,487 

233, 689 

Total 1,318,178 

This  work  is  in  the  collection  district  of  New  York.  Nearest  light-houses,  Sandy 
Hook  and  Highland  Lights.  The  nearest  forts  are  the  fort  at  Sandy  Hook  imd  those 
at  the  Narrows.  ^ 

AMOUirrS  APPROPBIATKD. 

For  Gedney's  Channel : 

By  act  July  5,  1884 $200,000 

For  New  York  Harbor: 

Act  August  5,  1886 750,000 

ActAugnBtll,  1888 380,000 

Total 1,330,000 

Amonnt  expended  to  Jane  30, 1890,  inclusive  of  outsUnding  liabilities,  $1,135,696.80 

Money  statement. 

July  1,  1889,  amount  available $315,581.40 

July  1, 1890,  money  value  of  work  done  during  fiscal  year  under  contracts 

made  prior  to  June  30, 1889 206,006. 86 

521,588.26 
July  1,  1890,  amount  expended 'during  fiscal  year,  exolnsive  of 

liabUities  outstanding  July  1, 1889 $288,07L41 

July  1,  1890,  outstanding  llabiUties 39,213.65 

July  1,  1890,  amonnt  covered  by  uncompleted  contracts  made 

dnring  the  fiscal  year  ending  June  30, 1890 177,694.24 

504,979.30 

July  1,  1890,  balance  available 16,608.96 

Amount  appropriated  by  act  of  September  19, 1890 Vcft^V5RKi,V5K^ 

Amount  Available  for  fiscal  year  ending  June  30, 1891 Vl^^^fJ^*^^ 
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Abairact  of  praposahfor  improving  Neic  York  Harbor f  Neio  Tork^  received  in  retpoMt  to 
the  advertiwment,  dated  September  13,  1889,  and  opened  October  17, 1889,  by  Lieut.  Col. 
G,  L.  Gillespie,  Corps  of  Engineers^  U.  S,  Army. 


Ka 


1 
2 

8 


Name  of  bidder. 


James  A^Simmoiw 

The  Joseph  Edwards  Dredging  Company. 
The  Brainard  Dredging  Company 


Price  Hd 
for  dredg- 
ing per  on- 
blo  yard, 
meaenred 
in  dredges 
oraoows. 


Oenig. 


Totil 

amamntfor 

l.OOQ^OM 

eabk 

yards. 


1345^060 
168^151 


•Lowest  bid. 


Abstract  of  proposal  for  improving  New  York  Harbor,  received  in  response  to  the  adverUte- 
ment  dated  February  7,  1890,  and  opened  March  13,  1890,  by  Lieut,  Col.  G.L.  GiUetpU, 
Corps  of  EngineerSy  U,  8.  Army. 


Ne. 

Name  of  bidder. 

Price  bid 

per  oabio 

yard,meas- 

nredln 

scows. 

Totsl 
amoaolfffir 

cnhioyards. 

1 

The  Joseph  Bdwards  Dredging  Company 

OenU. 

*23i 

$117,500 

*  Only  bid  reoeired. 

Abstract  of  proposals  for  the  delivery  of  broken  stone  at  Sandy  Hook,  New  Jersey ,  received 
in  response  to  the  advertisement  dated  February  27.  1890,  and  opened  March  31,  1890,  hy 
lAent.  Col,  Q.  L,  Gillespie,  Corps  of  Engineers,  V.  S.  Army. 


Name  ef  bidder. 

Harlem  River  stone,  5, 000  tons. 

Stone  famished  by  bidder,  5, 000 
tons. 

Ke. 

On  scows  along- 
side dock. 

Stone  npon 
dock. 

On  scows  along- 
side dock. 

Stone  npoD 
.  doek. 

Per  ton. 

Total. 

Per  ton. 

Total. 

Per  ton. 

Total. 

Per  ton. 

Total 

1 

North  River  Bine  Stone  Com- 
psoy 

$1.24 

1.15 
1.28| 

$8,200 
4,600 
5,750 
6,425 

$1.48 
1.28 
1.35 
1.43. 

$7,450 

2 

John  h.  TTftWwlI  -.-rr 

CL400 

3 

Brown  A  Fleming 

$i.25 
1.42i 

$8,250 
7.125 

$1.50 
1.83^ 

$7,600 
8,175 

fi.790 

4 

Jnim  R^  Walsh .".,.,  r .  T 

7,lfi0 

•Lowest  bid. 
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COMMBRCIAL  STATISTICS. 

The  following  statement  conoerning  the  commerce  of  New  York  Harbor  is  taken 
from  the  report  of  the  Chamber  of  Commerce  of  the  State  of  New  York  for  the  year 
l»»-'90 : 


ArtifilM. 


Snear poiudt.. 

MouusaeB...'. gallons.. 

Coffee •. poands.. 

Tea do — 

Mannfaotaree  of  wool,  silk,  cotton, 

and  flax 

Cotton pounds.. 

Leather  and  hides 

Tin poonds. . 

Bawsilk  and  wool do — 

Hemp,  jute,  sisal-srass,  etc . .  tons . . 
India-rubber  ana    gutta  peroha, 

erode poonds. . 

Tobacco,  and  mano&ctnres 

FtinCasidmAla&ctift<es:..^: 

Earthen,  stone,  and  china  ware 

Wines 

Coin  and  bnllion 

Precious  stones 

Miscellaneous 

Breadstoffs : 

Wheat bushels. . 

"Wheat  flour barrels. . 

Com bushels.. 

All  other  breadstoffs 

ProTisions pounds. . 

Mineral  oils gallons.. 

Cattle 

Oil  cake  and  meal pounds.. 

Foreign  merchandise 


Total. 


Imported. 


Qnantlty. 


1,468.051,343 

a  496, 8^ 

465,979,016 

58;  476, 531 


327,279,151 

55,505,689 

149,263 

28^952,301 


IT^ali 


ue. 


$42,943,453 

1,424,251 

58,860.319 

9, 643, 514 

111,234,883 


25,  760, 160 
14,825,588 
13,949.577 
13,431.215 

11.094,068 
10. 147, 883 
4. 748. 971 
8,230,780 
6, 156, 821 
7. 274, 618 
9, 498, 209 
135,203,820 


479,428,125 


Exported. 


Quantity* 


536.614,048 


9,086,407 

3, 335, 195 

26,068,970 


753, 007, 846 

418.773,072 

75,004 

231,034,183 


Value. 


7,728,397 

54,701,315 

4,906,814 


15,291,084 
4^  724, 017 


69.724,274 

9,498,209 

75, 006, 102 

8. 449,  510 
15.408,193 
13,066,961 

1, 765. 287 
61,504.425 
36.049.956 

6.204,624 

3.032,066 
16, 727, 560 


387, 379, 985 


Total 
value. 


$42,943,453 

1,424,251 

58,860,319 

9, 643, 514 

118,962,290 
54. 701. 815 
80,666.374 
14, 825. 588 
13,019,677 
13,431,215 

11, 094, 063 

25,438,967 

9,472,988 

3,230.780 

6,156,821 

76,998,888 

210,209,922 

8, 449, 510 
15. 408. 193 
13,  €06, 961 

1.765,287 
64,504,425 
86,040,966 

6.204.624 

3.032,066 
16. 737, 560 


876,808,110 


This  table  shows  an  increase  of  $24,642,419  over  the  total  value  of  imports  and  ox- 
ports  for  the  preceding  year,  which  amonnted  to  |B52, 165,691. 
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(jomparatiw  ataiement  of  deep-draught  Bteam-ahiptf  for  1885  and  1889. 


Te». 

8team-«hip» 

irith  draiigbt 

of  26  feet 

and  orer. 

Deepest 

1885 , 

SO 
44 

n  3 

1B89 

28  4 

VfHiU  belonging  to  the  port  of  New  York  on  the  20ik  day  of  June,  1889. 


ClMl. 

Number. 

ToBaa^ 

• 
Sftilinflr  TMUifilB...... ...................... _........k.........^ ....... ........... 

9;  107 
1.076 

208 
031 

in,ni.t! 

Steam  Tedaele......... ................  ......................................... 

37S;n6.37 

Cuaal-boftte. ...•....•«-•->.-•......■............■....>..••..•■•..••..-••••.••••• 

21.8HLM 

BarffOA ••••••••.•..•.^ 

129,45&27 

Total 

4,082 

Mfi^S143S 

Total  for  1888 r 

OlS^SlOlH 

, 

Tpcreaee 

30^80177 

VesaeU  which  have  entered  into  and  cleared  from  the  collection  dUtrict  of  Ifew  York  for  tkt 

year  ending  June  30,  1889. 


Bnterejd. 

Cleared. 

American — 

Forelim....... 

No. 

1.433 

8,500 

Tone. 
865,450 
4,731,862 

1,047 
3,571 

Timi, 

738,81* 
4,717.541 

Total : p 

5,032 

5,506,821 

4,010 

&  454, 415 

Commercial  ataliaiice  of  the  port  of  New  York^  for  thefleeal  year  ending  JunedO,  1890. 

Amount  of  revenue  collected $^54,831,1G&3B 

Value  of  allimports 516,364.063.00 

Value  of  all  exports 340,268,765.00 


Komber. 


Begtatared 
tonaaceu 


Forel|n>  TeeaeUi  entered 

Foreign  veesels  c1ear<^d 

Amerioan  TeseelB  from  foreign  porta 


5, 268,  US 

5^2»|,48l 

0S4,SW 


Statement  of  the  number  and  tonnage  of  all  veaaeU  belonging  to  the  part  of  New  York,  far 

thefiacal  year  ending  June  30,  1890. 


Steam*veR8elii.. 
Sailing  vessels. 

Barges 

Canal -boats 


Segiatered 
tonnaffs. 


352,608.58 

400.887.70 

128^0011 31 

8^1310 


AFP£MDIX  E — BEPOBT   OP  LIEUT.  COL.  GILLESPIE. 


749 


RRPOUT  of  first  LIKUTENANT  harry  TAYLOR,  CORPS  OF  ENGINEERS,  RESPECTING 
THK  HEIGHT  OF  THK  MASTS  OF  VESSELS  OF  THE  LARGEST  CLASS  WHICH  ENTER 
THE  PORT  OF  NEW  YORK. 

ARfMY  Building, 
New  Tork  City,  March  4. 1890. 

Sir  :  In  complianee  with  your  letter  of  the  4th  nltimo,  I  have  the  honor  to  submit 
herewith  the  following  report  in  regard  to  the  '*  height  of  the  masts  of  the  yesaels  of 
the  largest  class  which. enter  the  port  of  New  York.'' 

I  have  been  able  to  get  very  little  exact  information  on  the  sabject.  No  measare- 
ments  required  by  the  cnstom-honse  or  other  authorities  have  anything  to  do  with 
the  masts,  hence  there  is  no  official  record  l^hat  could  be  consulted.  There  are  no 
definite,  fixed  rules,  adcordinz  to  which  vessels  are  rigged,  but  each  is  fitted,  within 
certain  limits,  with  masts  and  spars  according  to  the  fancy  of  the  builder  or  rigger. 
Many  of  the  captains  do  not  have  the  exact  measurements,  so  that  even  by  boarding 
every  vessel  which  entered  tbe  harbor  the  exact  lengths  could  only  be  obtained  from 
them  by  measuring — a  very  difficult  operation.  Tbe  exact  measurements  might  be 
obtained  by  writing  to  the  builders  or  riggers  of  the  diflfereut  vessels,  but  as  tbe  ma- 
jority are  built  and  ri^geil  in  foreign  countries  it  would  not  be  practicable  to  obtain 
the  desired  information  about  a  sufficient  number  within  any  reasonable  time. 

It  was  necessarj^  therefore,  to  approximate  to  the  heights,  which  was  done  in  the 
following  manner:  From  tbe  custom-bonse  I  obtained  the  names  and  tonnage  of  all 
vesselH  which  entered  and  cleared  at  the  port  of  New  York,  both  foreign  ana  coant- 
wise,  during  the  month  of  January,  1H90.  From  the  Record  (published  by  authority 
of  the  American  Shipmasters'  Association)  I  obtained  the  lengths,  breadths,  and 
depths  of  nearly  all  (»f  these  vessels.  Then  I  got  the  opinions  of  practical  riggers  as 
to  what  lengths  of  masts  these  vessels  would  have,  or,  in  other  words,  the  lengths  of 
the  masts  they  would  put  on  them  if  they  were  to  rig  them  and  were  allowed  to  use 
their  own  discretion,  the  trade  which  the  vessel  would  probably  be  engaged  in  being 
considered  when  anything  was  known,  so  that  an  opinion  could  be  formed.  While 
different  riggers  would  vary  the  lengths  of  the  musts  of  any  particular  vessel  a  little, 
the  average  was  about  the  same.  After  computing  them  in  this  way  I  checked  the 
results  bj'  boarding  some  of  the  vessels  and  obtaining  the  lentrths  of  their  innsts 
where  ])08sible,  and  by  finding  the  draughts  of  others  with  the  men  who  bad  rigged 
them.  Hence,  while  the  height  of  the  masts  of  any  particular  vessel  may  not  be  exact 
it  is  believed  that  on  the  average  the  heights  are  very  close,  and  the  table  hereto 
appended  gives  a  correct  idea  otthe  heights  required : 

Summary  table, — Arranged  according  to  heightt  of  maate, 

[Beoord  for  Jurnary,  1890.] 


Height  to  track  (in  f«et,  both  indasive). 

No. 

Height  to  truck  (in  feet,  both  Inolasive): 

• 

No. 

If  ot  iriTeii  ..............•>•.» 

16 
0 
0 

11 
3 
9 

13 
6 

155-159 , 

7 

120-124 

160-164 

4 

12S-129 

165-169 

1 

130-134... 

170-174 

5 

135-130 — 

175-180 

4 

140-144 

Total 

145-149 

90 

150-154 

Extreme  height 
liOMt  height .  .. 


Main- 
mast. 


86 
67 


Main- 
top niaat 


125 
91 


Truck. 


180 
120 


All  heights  are  estimated  from  the  water  when  the  vessel  is  light.  Loaded,  tbe 
heights  would  be  from  10  feet  to  15  feet  less,  according  to  the  size  and  build  of  the 
vessel.  Only  vessels  marked  "S.  S.'*  are  considered  as  having  sky-sails.  In  nearly 
all  ships  the  masts  above  the  top-masts,  although  having  three  or  four  names,  consist 
of  one  stick  only,  and  any  housing  must  be  done  at  the  topmast  head. 

The  ship  Rappahannock^  recently  built  in  Maine  snd  now  in  Philadelphia,  is  one  of 
the  largest  sailing  vessels  afloat,  having  a  tonnage  of  about  3,100.  Accordlu^t^  ^ 
rocent  newspaper  report  the  heights  from  the  water  to  the  top  ol\i&x  TQL«A\j&«bX^^\si'^vcv.- 
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mast,  87  feet ,  main-topmftst,  129  feet ;  extreme  height,  190  feet.  These  distanees  may 
BJifely  be  taken  as  the  extreme  heights  of  masts  of  vessels  of  the  present  day- 

It  wsis  as8ntiied  that  no  veatel  under  600  tons  wimld  have  maete  over  130  feet  in  height, 
aiKl  no  ve8M(il8  under  that  tonnage  are  included  in  the  table.  Al!  steamtfni  hare  conn 
paratively  short  masts  and  need  not  be  considered,  since  any  bridge  high  enoogh  for 
sailing  vessels  would  not  interfere  with  them. 

As  almost  all  schooners  are  employed  in  the  coasting  trade  and  do  not  enter  or  dsar 
at  the  cnstom-honse,  the  list  shows  no  lar^e  schooners.  But  only  a  very  few  except- 
ionally large  schooners  have  masts  as  high  as  130  feet,  and  none,  probably,  reach 
145  feet. 

The  number  of  sailing  yessels  of  the  different  sises  that  entered  und  cleared  at  the 
custom-house,  port  of  New  York,  during  January,  is  shown  by  the  following  summaiy: 


PoTeig]i« 

CoaatwJaew 

Tonnacew 

1 

5 

Total. 

Per 
cent. 

■ 

! 

6 

Total 

P« 

• 

TTiiHer  100 

6 
85 
23 
10 
15 
12 
7 
8 
84 

8 

40 
26 
21 
17 
14 
8 
5 
43 

8 

75 
40 
31 
82 
26 
15 
8 
77 

2.8 

23.3 

15.2 

0.6 

10.0 

&1 

4.6 

2.5 

23.8 

1 

7 
8 

7 
4 
8 
8 

f 

3 

10 

14 

12 

14 

13 

3 

1 

1 

6 

2 

11 

21 

31 

21 

17 

6 

4 

1 

13 
4 

•.S 

Ovor  lio.  nDder200 

11.1 

Over  yoO.  under  300 

17.7 

Over  liOO.  under  400 

17.1 

Ovi-r  400.  under  500 - 

lii 

Over  500  umler  600 

(J 

Over  COO.  under  700  ................ 

14 

Over  700.  under  800 - 

0.1 

Over8(M)    

!«.• 

Tuo n ufo  nut  ffiven  (bftrsM) ........ 

14 

Total 

145 

177 

822 

100 

43 

76 

118 

Ml 

Dnrint;  the  year  1889  there  were  5,484  entrances,  and  clearances.  During  the  six 
inonthH,  July  to  December  inclusive,  there  were  518  coastwise  entrances  and  clear- 
ances, or  1,030  during  the  year.  Assuming  the  percentages  of  the  different  sizes  to 
have  been  the  same  throughout  the  year  as  they  were  in  January,  the  totals  for  the 
year  would  have  been — 

Enirancei  and  dearanoeSf  1889. 


Tomiage. 


UnderlOO 

OveF  100,  under  200 , 

Over  200,  under  300 

Over  300,  under  400 

Over  400,  under  500 

Over  500,  under  600 

Over  600,  under  700 

Over  700,  under  800 

Over  800 

Tonua^^e  not  ^ven  (bar|(ea) 


Total. 


Foreign. 


164 

1,278 

834 

526 
548 
444 
252 
137 
1,811 


5^484 


Coart. 


183 

183 

182 

148 

53 

35 

8 

113 

85 


1,086 


TomL 


249 

1,460 
1,617 

706 


496 

287 

Itf 

1,434 

35 


6,580 


Assuming  that  the  75  vessels  in  the  summary  table,  which  are  classified  According 
to  the  height  of  their  masts,  represent  all  those  over  800  tons  which  entered  and 
cleared  at  the  port  of  New  York,  we  should  have  for  the  whole  year  of  1689 — 


Height  to  tmck  (in  feet). 

Ko. 

Height  to  track  (in  feet). 

Ve. 

120  to  124 

114 
114 
309 
57 
171 
246 
114 

155  to  160 

131 

125  to  129 

160  to  164 

76 

130  to  134 

165  to  168 

If 

135  to  130 

170  to  174 

8S 

140  to  144 

175  to  180 — .    .. 

78 

145  to  149 

Total. 

160  to  154 

1,481 

1 
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CoDsidering  all  sailing  vesaela  which  ontered  ^nd  cleared  at  the  coBtom-house 
during  1^:^,  we  have — 


Height  of 
bridge 
ftbove 
water. 

Number  of 

Per  cent. 

TCAaelfl  that 

of  total 

woald  be 

namber  en- 

interfered 
with. 

tering  and 
elei^ng. 

190 

1,424 

21.9 

125 

1.810 

20.1 

180 

1.196 

1&4 

135 

M7 

16.1 

140 

030 

14.8 

145 

760 

1L6 

150 

513 

7.9 

155 

890 

6,1 

160 

270 

4.0 

165 

194 

2.0 

170 

175 

2.6 

175 

76 

1.2 

Althongh  the  peroentageo  of  the  namber  of  YesseU  that  woald  be  interfered  with 
are  here  Bnown,  this  does  not  show  the  percentages  of  the  tonnage,  for  generally,  the 
higher  the  masts  the  larger  the  vessel,  and  conseqnently  the  percentage  showing  the 
tonuage  which  wonld  be  interfered  with  by  a  bridge  of  any  given  heieht  would  be 
from  two  to  four  times  as  large  as  that  representing  the  number  of  vesseb  that  would 
be  interfered  with  by  the  same  bridge. 

But  it  must  be  remembered  that  I  have  not  considered  sailing  vessels  that  do  not 
enter  or  clear  at  the  custom-house,  nor  any  steamers.  There  were  about  8,500  en- 
trances and  clearances  of  steamers  in  1889,  and  as  the  average  tonnage  of  these  was 
far  larger  than  that  of  the  sailing  vessels,  it  is  probable  that  their  tonnage  aggregated 
at  least  five  times  as  much.  There  are  also  the  sailing  vessels  not  entered.  These 
would  also  add  to  the  aggregate  not  interfered  with. 

Hence,  whilo  to  get  at  the  per  cent,  of  the  entire  tonnage  of  the  harbor  interfered 
with  by  a  bridge  of  any  particular  height,  from  the  per  cent,  of  the  nwmber  as  given 
above,  we  should  have  to  multiply  it  by  a  factor  between  two  and  four  on  account  of 
the  greater  tonnage  of  the  vessels  having  higher  masts ;  we  should  also  have  to  divide 
by  another  factor  of  at  least  five  and  five-tenths  on  account  of  the  vessels  not  consid- 
ered, and  which  would  not  be  interfered  with. 
Very  respectfully,  your  obedient  servant, 

Hakrt  Tatix>b, 
First  UmL  of  Bngii^eert. 

Lieut.  Col.  Q.  L.  Oillxspob, 
Corps  of  Engineers,  U.  8,  A, 
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Appendix. 

LUt  of  the  sailing  vessels  over  800  ions  which  entered  and  cleared  %t  the  cusUm4om, 

port  of  New  York^  January,  1890. 

FOREIGN  ENTRANCES,  JANUARY,  1800. 


FUg. 


Italian 

AmoriGan.. 

Dutch 

Norwegian 
British  .... 

Do 

Do 

German 

Aicerican.. 
Norwegian . 
Genoan 

Do 

American.. 

Do 

British  .... 
Belgian.... 
American.. 
British  .... 

Do 

Do 

Italian 

American . . 

Ualiai^ 

American.. 
British  .... 

Do 

American.. 

Do 

British  .... 

Do 

German 

British  .... 
American.. 
British  .... 


Rig. 


Bark 
..do.. 
Ship. 
Bark. 
..do   . 
..do.. 
..do.. 
..do.. 
Ship 
Bark 
Ship. 
Bark  . 
.do.. 
Ship, 
.do., 
.do.., 
Bark  . 
.do., 
-do... 
Ship.. 
do.. 
Bark  . 
.do... 
.do... 
Ship . 
.do.. 
Bark  . 
Ship . . 
Bark  . 
Ship . . 
.do.. 
Bark  , 
Ship.. 
.do.. 


Name. 


Agoatino  Bombo 

AdtaiW.  Spies 

Alice 

Alice 

Annie  Stafford 

Argyll 

Bristol 

Charles  Liiling 

CityofPhiladelpbU 

C.tobias 

Deattfobland 

D.H.WItJen 

E.W.  Stetson 

Expurtcs 

Gluncns 

Hainant 

James  A.  Wright 

Lancefleld 

Latona 

Mabel  Tavlor 

Mania  RaiFo 

Mohican 

Nemesis 

Normandy 

Orchomene 

Pythomene 

Bichard  Parsons 

Sam  Slcolfleld,  2d  ... . 

Strathay 

Saltan  

Theordor  Fisher.  . . . 

ViolHt 

Wachnselt 

Walter  H.  Wilson  . . 


Height  to  topol- 

i 

^ 

a 

1 

i 

1 

8 

1 

• 

• 

1 

J 

1 

1 

1 

2 

Feet. 

Feet. 

FeeL' 

Feet 

FeU. 

Atf. 

807 

155.1 

30.5 

21.6 

67 

01 

ISO 

1,171 

185.0 

8a4 

22.8 

75 

107 

1S7« 

1.333 

(0 

(f) 

(t) 

<t) 

(t) 

0) 

035 

168.7 

35.6 

22.6 

70 

100 

IS 

1,297 

199.0 

38.4 

23.5 

77 

lOO 

145 

1,223 

107.4 

38.3 

22.9 

77 

108 

Ifi 

1,305 

192.8 

39.1 

23.6 

78 

110 

147 

1,231 

194.4 

39.0 

28.7 

'78 

lot 

146 

1,384 

202.3 

40.3 

24.3 

80 

112 

IH 

830 

159.6 

32.9 

18.7 

67 

«l 

18 

1,251 

193.8 

38.3 

23.6 

79 

100 

U« 

1,215 

178.0 

37.0 

28.0 

80 

109 

146 

1,106 

173.2 

38.2 

23.6 

78 

106 

141 

1,312 

199.5 

38.2 

24.0 

82 

100 

146 

1,990 

(t) 

(t) 

(t) 

(0 

(t) 

(t) 

1,700 

248.6 

40.3 

22.1 

84 

117 

164* 

887 

106.0 

36.0 

20.0 

76 

100 

145* 

994 

179.0 

96.5 

21.6 

73 

104 

136 

948 

192.0 

36.5 

20.2 

72 

103 

ISl 

1,208 

205.0 

37.7 

22.0 

76 

105 

140 

1,309 

(t) 

(t) 

(t) 

(t) 

(t) 

(t) 

814 

160.2 

35.2 

10.0 

72 

102 

lae 

1,061 

(t) 

it) 

0) 

(t> 

(1) 

(t» 

1,166 

188.0 

38.0 

24.2 

80 

100 

144 

1,542 

239.0 

37.3 

22.7 

80 

113 

148 

1,896 

265.0 

30.7 

24.1 

83 

117 

153 

1,110 

189.4 

37.2 

23.2 

78 

106 

140 

1,514 

218.7 

39.0 

24.2 

79 

114 

156 

1,024 

183.0 

33.8 

22.5 

70 

100 

132 

1,323 

203.1 

40.0 

23.0 

78 

114 

IS 

1,784 

213.0 

42.2 

29.9 

84 

120 

175* 

846 

161.8 

33.4 

19.0 

67 

06 

128 

1,519 

214.0 

40.2 

26.4 

80 

115 

156 

2,461 

308.1 

42.8 

24.0 

83 

118 

ITS' 

FOREIGN  CLEARANCES,  J ANUABY,  1800. 


Italian 

Norwegian 

German 

British 

Do 
German 
British 

Do 
Norwegian 
British 
German 
.  Norwegian 
American 
German 
Norwegian 
British  ... 

Austrian 
Hawaiian 
German 

Do 

Do 

Do 
British 
Norwegian 

Do 
British 


Agostino  Bombo 

Alice 

Anna 

Assyria 

Ath)on 

Baltimore 

Bristol 

C.  of  Athens 

Carie  Blanche... 

Ceylon 

ColuDibas 


Dagney 
Eolii 


807 

035 

1,150 

1,148 

1,371 

1,081 

1,306 

1,100 

830 

944 

1,731 

992 

1,536 

1,348 

811 

2,026 

830 

980 

1,398 

1,584 

1.185 

1, 137 

1,117 

873 

860 

Lyimwood .\\A^ 


ipse 

Elise 

Fanst 

FaUsof  Halladale. 


FiladUfla 

Foobng  Sney...'., 

Friederike 

Friedlandor 

Geo.  Washington 

Gosohen 

James  Stafford... 

Josephine 

JuUe 


155.1 
1G8.7 
171.0 
IbO.l 
18&0 
184.0 
192.8 
(t> 
163.3 
170.6 
213. 6 
173.0 
221.7 
102.5 
164.8 
275.6 

163.6 

(t) 
204.3 
215.8 
101.2 
171.7 
178.0 
161.7 
167.0 


30.5 
35.6 
30.5 
36.7 
30.6 
36.0 
39.1 

(t) 
31.4 
86.5 
40.8 
35.0 
40.3 
39.9 
35.5 
41.6 

31.8 

(1) 
40.0 
39.4 
37.3 
37.9 
38.0 
^.1 
34.*; 


21.6 

22.5 

10.7 

22.5 

24.0 

22.0 

23.6 

(t) 

10.7 

22.1 

28.0 

21.0 

24.3 

24.6 

18.6 

2a8 

21.0 

(t) 

24.1 

26.4 

23.2 

23.4 

22.9 

21.6 

20.3 

23.7 


06       ISO 
100       lU 
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Li9t  of  the  tailing  vetseU  over  800  Unu  which  entered  and  cleared  at  the  custom-houee,  part 

of  Hew  Torkf  Jamuary,  1890— Con  tinned. 

TOREIGK  CLEARAKCES,  JAUTUBT,  189fr-Contiiiaed. 


Tlmg» 


Qtittamn... 

Do 

British  ... 
Amerioan., 
British  .... 

Do 

Do 

Do 

Amerioan.. 
British  .... 
Buasiui ... 
British  .... 

Do..... 
Ctormaa.... 
British  .... 

Do 

Do 


Bis. 


Ship . . . . 
Bark... 
Ship  . . . . 
Bark  ... 
..do.... 
Ship... 
S.Ship.. 
•k  ... 


10  ... , 
.do.... 
Ship.. 
BarK  .. 
Ship... 
Bark  .. 
Ship.., 
.do..., 
.do.... 


7S[tmt, 


Magdalene......... 

Mare  Siedenberg... 

MaryS-BarriU 

Matanzas 

Minnie  G.  Whitney 

Mohur 

Narwahs 

Ordovio 

Pilgrim 

RMorrow 

Rhea 

Boatenbeck ........ 

Scottish  Isles 

Senatoii-  J.  Kerr  . . . , 

W.B.  Lewis 

Warsaw 

Wynnstay 


1,250 

1,143 

1, 4  J6 

OT7 

1,222 

1,413 

1,328 

825 

918 

1,156 

968 

930 

1,998 

1,247 

1,325 

1,847 

1,601 


a 

s 


I 


196.8 

(f) 
(t) 

(f) 

191.8 
207.0 
204.0 
168.6 
172. 4 
188.7 
21&8 
208.5 

(t) 

(t) 

2u:i.  6 
258.8 


39.8 

(t) 

(t) 

(t) 

38.7 

39.0 

39.0 

33.8 

35.0 

37.6 

41.6 

32.3 

(t) 

(t) 

(f) 

29.0 

38.2 


s 


22.9 

(t) 

(t) 

(t) 

23.8 

23.8 

23.7 

21.3 

21.0 

22.2 

21.3 

19.5 

(t) 

(t) 

(t) 

28.3 

23.1 


Height  to  top  of— 


3 

B 

a 

■a 


78 

(t) 

(t) 

(t) 
78 
80 
78 
66 
70 
76 
78 
66 

(t) 

(n 
(t) 

79 
80 


i 

a 
t 

a 


114 
(t) 
(t) 
(t) 

no 

116 
114 

94 
100 
107 
113 

94 
(t) 
(t) 
(t) 
115 
115 


150 

(t) 

(t) 

(t) 
146 
153 
151 
127 
132 
142 
163 
128 

(t) 

(t) 

(f) 
156 
160 


COASTWISE  ENTRANCES,  JAKUARY,  1890. 


British  ... 
Ameriean. 


Holland. 


Godiva 

J.  B.  Thomas.. 

Jay 

Mary  A.  Troop 

Tacoma 

Tolga 

TJermai 


1,999 

(t) 

(t) 

(f) 

(t) 

(t) 

1,851 

(t) 

(t) 

(t) 

86 

125 

1,181 

(t) 

(t) 

(1) 

(t) 

(1) 

1,118 

180.2 

84.1 

22.3 

66 

94- 

1,672 

222.2 

41.0 

25.9 

85 

123 

1,620 

(t) 

(t) 

(t) 

(t) 

(t) 

1,013 

188.2 

36.7 

21.1 

70 

100 

(t) 

175* 

(f) 
128 
178* 

(t) 
133 


COASTWISE  CLEARANCES,  JANUARY,  1890. 


Amerioao 

Do 
British  .. 
American 

Do... 

Do... 


A-J-Fnller 

C.Southerd  Hnrlbert ... 

Fred  B.  Taylor 

8.P.  Hitchcock 

Saranac  

Undaanted 


1,782 

220.3 

41.5 

26.0 

82 

118 

1,036 

178. 6 

35.7 

21.2 

69 

98 

1.798 

237.0 

42.0 

24.0 

81 

117 

2.178 

247.4 

44.3 

28.6 

83 

120 

1,027 

195.5 

34.6 

22.  5 

68 

96 

1, 722 

207.3 

41.1 

27^8 

81 

117 

172* 

131 

160 

180* 

129 

171* 


*  Carries  sky-sails.  t  Not  in  the  Record. 

E  10. 


IMPROVEMENT  OF  RARITAN  BAY.  NEW  JERSEY. 

Raritan  Bay  forms  the  western  part  of  the  large  triangular  bay  in- 
closed between  Sandy  Hook,  the  ^ew  Jersey  shore,  and  Staten  Island, 
the  eaatern  part  of  which  is  commonly  known  to  New  Yorkers  as  the 
Lower  13ay,  as  it  lies  just  outside  of,  or  below.  New  York  Harbor,  which 
is  the  name  usually  applied  to  the  inner  body  of  water  on  which  the 
city  of  New  York  is  situated. 

The  Baritan  Biver  flows  into  Baritan  Bay  at  its  extreme  western  end, 
passing  between  Perth  Amboy  and  South  Amboy,  and  Newark  Bay  is 
connected  with  both  the  Baritan  River  and  Bay  by  the  Ariliur  Kill, 
QV  Staten  Island  Sound,  which,    separating   Staten   Island^  b<6\^\^%- 

;bng  90 48 
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ing  to  the  State  of  New  York,  from  the  Jersey  shore,  enters  Earitan 
Bay  at  Perth  Amboy. 

The  depth  of  the  bay  varies  from  5  to  30  feet,  decreasing  gradaally 
towards  its  western  and  southerii  shores. 

The  natural  channel  leadfbg  out  of  it,  after  passing  the  Oreat  Beds 
Light  at  the  junction  of  Staten  Island  Sound  and  the  Raritan  Biver, 
does  not  follow  the  middle  of  the  bay,  but  hugs  the  Staten  Island  shore 
for  neiirly  4  miles  to  Seguine's  Point,  situated  about  half  a  mile  east  of 
Prince's  Bay  Light,  then  it  runs  southeastwardly  towards  the  inner 
point  of  Sand3^  Hook  about  2  miles,  crossing  a  shoal  which  puts  oat 
towards  the  southward  from  the  Staten  Island  shore. 

In  1880,  before  any  improvement  had  been  made  here  by  the  Govern- 
ment, 18  feet  at  mean  low  water  could  be  carried  through  from  Perth 
Amboy  to  Great  Beds  Light;  while  there  was  not  less  than  21  feet  of 
water  from  Great  Beds  Light  to  Seguine's  Point  to  deep  water  in  the 
outer  bay,  only  14^  feet  of  water  could  be  carried  across  the  shoal. 

The  width  of  this  shoal  between  the  21foot  curv-es  was  about  8,(KKt 
feet. 

Through  the  middle  of  the  bay,  south  of  this  channel  from  Great 
Beds  Light  directly  towards  Sandy  Hook,  only  11  feet  of  water  could 
be  carried  over  the  shoals. 

The  above  depths  all  refer  to  mean  low  water. 

A  survey  of  this  bay  was  ordered  in  1880,  with  the  view  of  ascertain- 
ing the  practicability  of  securing  a  greater  depth  of  water  from  the 
main  ship-channel  in  the  lower  bay  to  the  wharves  at  Perth  Amboy,  as 
vessels  were  often  much  delayed  in  crossing  the  shoal  east  of  Seguine's 
Point. 

The  estimated  cost  of  dredging  a  channel  300  feet  wide  and  21  feet 
deep,  mean  low  water,  from  Seguine's  Point  southeastward  to  the 
dee])er  waters  of  the  bay  outside  was  $126,500.  (Annual  Report  Chief 
of  Engineers,  1881,  Part  I,  pages  717-719.) 

From  March  3,  1881,  to  July  5, 1884,  $120,000  were  appropriated  for 
this  improvement,  and  a  survey  which  was  made  in  May,  1885,  showed 
that  the  improved  channel  at  that  date  had  an  average  width  of  250 
feet,  and  a  least  depth  of  18  to  20  feet,  mean  low  water. 

The  channel  had  slightly  shoaled  since  the  dredging  was  suspended 
in  1884.  In  1885  the  project  was  extended  by  providing  for  excavating 
a  channel  300  feet  wide  and  21  feet  deep,  from  Great  Beds  Light  to 
deep  water  at  Ward's  Point,  opposite  Perth  Amboy.  This  channel, 
taken  in  connection  with  the  one  to  be  dredged  outside  of  Segnine-s 
Point,  would  give  a  continuous  21-foot  channel  from  the  main  ship- 
channel  in  New  York  Hay  to  the  wharves  at  Perth  Amboy.  The  modi- 
lied  project  of  1885  further  called  for  dredging  a  channel  from  Gre«t 
Beds  Light  to  South  Amboy,  4,500  feet  long,  300  feet  wide,  and  15  feet 
deep,  mean  low  water.  The  cost  of  dredging  these  two  channels  aiul 
restoring  the  original  width  in  the  cut  east  of  Seguine's  Point  was  es- 
timated to  cost  $114,000,  which  sum  was  increased  in  1888  to  $120,000, 
to  provide  for  the  shoaling  which  had  t>aken  place  in  the  interval  of 
three  years.  (Annual  Keport  Chief  of  Engineers,  1885,  Part  I,  page 
758.)  The  appropriation,  act  of  August  5,  1886,  was  $37,500,  and  was 
a[)plied  to  completing  the  channel  west  of  Ward's  Point,  300  feet  wide 
and  21  feet  deep,  and  in  excavating  a  channel  315  feet  wide  and  21  feet 
deep  across  the  crest  of  the  shoal  leading  from  the  bend  toward  Se- 
guine's Point,  but  the  funds  were  not  sutiicient  to  complete  the  whole  of 
the  projected  work  at  that  point. 
it  was  stated  in  tbe  orig^iual  project  of  1881  that  the  Seguine's  Poiat 
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Cbaiinel  woald  have  to  be  maintaiDed  by  dred«^iug.  The  detaileil  sur- 
vey which  was  made  in  1888,  from  the  eastern  eud  of  the  Segaioe's  Point 
Channel  to  Perth  Aml>oy,  showed  that  considerable  shoaling  had  taken 
place  botb  in  the  improved  channel  and  over  a  hirge  stretch  west  of 
Prince's  Bay  Light,  where  deep  water  forinerl^^  existed.  This  fact  made 
it  necessary,  in  1880,  to  submit  revised  estimates  for  the  further  im- 
provement of  the  channels  leading  to  Perth  Amboy  and  to  South  Am- 
boy.    (Annual  Eeport  Chief  of  Engineers  for  1889,  Part  I,  page  796.) 

RSVIBBD  ESTIMATES. 

1.  For  ft  channel  300  feet  wide  and  21  feet  deep,  mean  low  water,  from 
New  York  Lower  Bay,  to  Perth  Amboy,  the  folio  wing  dredging  will  be 
required: 

Cnblo  yds. 

(•)  From   21-foot  carve,  New   York  Lower  Bay,  to  31-foot  curve  off 

Sognine's  Point ^ .' 347,368 

(b)  From  Prince's  Bay  aronnd  Red  Bnoy  8,  towards  Great  Beds  Light..     154, 130 

Total  dredging 501,498 

2.  For  a  channel  300  feet  wide  and  15  feet  deep  from  Qreat  Beds  Light  to 

South  Amboy,  the  dredging  required  will  be 200,000 

These  estimates  are  made  on.  the  basis  of  an  allowance  of  1  foot  over 
depth,  and  for  one-third  Increase  in  bulk  for  scow  measurement. 

Total  dredging  required  for  the  completion  of  the  two  projected  chaonels, 

cubic  yards 701,498 

Estimated  cost  of  the  proposed  dredging $175,375 

The  river  and  harbor  act  of  Anji^ust  U,  1888,  appropriated  $25,000 
for  continuing  the  improvement,  and  on  the  27th  of  February,  1889, 
contract  was  made  with  James  A.  Simmons,  of  New  York  City,  for  the 
removal  of  120,000  cubic  yards  of  material  from  Baritan  Bay;  80,000 
cubic  yards  to  be  removed  from  the  channel  across  the  shoal  off  Se- 
guine's  Point,  securing  21  feet  depth;  and  40,000  cubic  yards  from  the 
channel  leading  across  shoal  at  Great  Beds  Light  to  South  Amboy,  se- 
curing 15  feet  depth,  mean  low  water. 

WOBE  DONE  DUBING  THE  FISCAL  Y^AB. 

Operations  under  the  contract  with  Mr.  Simmons  began  August  27, 
with  two  dredges— one  dredge  working  in  each  channel. 

The  removal  of  the  quantity  allotted  to  the  channel  from  Great  Beds 
Light  to  South  Ambo3'  was  completed  October  22,  resulting  in  a  channel 
from  70  to  80  feet  wide  and  15  feet  deep,  mean  low  water.  The  channel 
so  improved,  though  somewhat  limited  in  width,  has  afforded  much- 
needed  relief  to  the  large  tows  which  come  from  the  Earitan  Biver. 

The  removal  of  the  quantity  allotted  to  the  channel  east  of  Seguine's 
Point  was  not  completed  till  June  12,  resulting  in  a  channel  100  feet 
wide  and  21  feet  deep  between  the  head  of  Baritan  Bay  and  the  deep- 
water  channel  along  the  south  side  of  Staten  Island. 

Some  complaint  has  been  made  by  the  oystermen  that  the  execution 
of  this  contract  has  injured  their  oyster-beds;  while  the  complaint  is  in 
a  degree  well  founded,  there  is  no  practicable  way  of  remedying  it. 
Every  precaution  has  been  taken  to  protect  the  oyster-beds  adjacent  to 
the  channel,  even  allowing  the  contractor  to  moor  his  scows  at  times  in 
the  channel  itself  while  awaiting  an  opportunity  to  go  to  sea,  and  it  is 
believed  that  the  damage  to  the  oyster-fields  has  been  ideal  rather  than 
actual. 
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No  work  has  been  done  on  the  channel  from  Ward's  Point  to  the  21- 
foot  cnrve  near  Segnine's  Point  since  June  15,  1888.  At  thut  date  the 
channel  was  300  feet  wide  and  21  feet  deep  from  the  wharves  at  Perth 
Amboy  to  the  bend  at  Great  Beds  Light,  and  across  the  crest  of  the 
shoal  leading  from  the  bend  to  Segnine's  Point  the  channel  was  300  feet 
wide  and  20  feet  deep. 

Harbor  lines  for  the  south  shore  of  Staten  Island  from  Fort  Wads- 
worth  to  Ward's  Point  and  thence  north  along  the  east  bank  of  Arthur 
Kill  to  opposite  Elizabethport,  and  from  Elizabethport  south  along  the 
west  bank  of  Arthur  Kill  to  Perth  Amboy,  were  established  by  the 
Secretary  of  War  March  4, 1890.  The  Harbor  Line  Board  has  also  rec- 
ommended for  approv^al  lines  extending  from  Perth  Amboy  westw^ 
along  the  left  bank  of  the  Baritan  Biver  to  the  bead  of  Grab  Island,  aud 
thence  eastward  along  the  right  bank  to  South  Amboy,  and  thence  east- 
ward to  Gheesequahes  Greek. 

An  appropiiation  of  $100,000  is  recommended  for  continuing  the  im- 
provement along  the  channels  leading  to  Perth  Amboy  and  to  South 
Amboy,  respectively. 

This  woik  is  in  the  collection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry.  Nearest  hght-housei  Prince's  Bay;  nearest  fort,  fort  at  Sandy  Hook,  New 
Jersey.  ^ 

Amounts  appropriated. 


DatA. 


Mar.  3.1881 
AnK.  3.1882 
July  ft.  1884 
Aag.  ft,  1886 
Aug.  U,  1888 


Application. 


Dredging 

...do 

do  .... 

, ...do  . ... 
...do  .... 


Total 


Amonnt 


$SO.0O0 
50.000 
20,000 
37.500 
25,000 


182,500 


Amonnt  expended  to  Jnne  30,  1890,  inclnsive  of  oiits^tanding  liabilities,  $180,560.28. 

Money  statement. 

Jnly  1,  1889,  amount  available ^ $3,197.42 

July  1,  189i',  money  value  of  work  done  daring  the  fiscal  year  nnder  con- 
tracts made  prior  to  Jane  30,  1889 22,200.00 

25. 397. 42 

Jaly  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 
outstandiug  July  1,  la89 23.457.70 

July  1,  1890,  balance  available 1.9:».72 

Amount  appropriated  by  act  of  September  19,  1890 40,O00.0U 

Amount  available  for  fiscal  year  ending  June  30,  1891 41, 939. 72 


'  Amount  (estimated)  required  for  completion  of  existing  project 135, 375. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

J      1892 100.000.00 

I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t    harbor  acts  of  IQtid  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statement  of  the  commerce  of  South  Amboy,  N.  J.,  and  of  Rarikan 
Biver,  was  prepared  by  Hon.  D.  C.  Chase,  mayor  of  South  Amboy,  N.  J. 
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BeceipU  and  ahipmentB, 


ArtidM. 


Profluctfi  of  the  foTMto 

Pniiluctso/ quarries  and  mioM 

Aniiiiftl  prmliicta 

A^rifiiltiire 

Matiuriictaros 

Uechanical  and  miacelbmeooa 

Total ; 

Total  value,  |45,075,943. 

V€$$els  arriffing  and  departing. 


Quantity. 


Tons, 

33,851 

3,020,003 

16,  Ml 

37,557 

417,909 

320,005 

3,845,M6 


CUsa. 

Steamers 

Barks 

Brijra , 

S4;h«)oiiers 

Sloopn 

Propellers 

Barges  and  lighters 

ToUl 


Nomber. 


6,038 

40 

40 

4,138 

1,002 

4,028 

45,838 


01, 124 


Tonnage. 


350.300 

8,800 

248.280 

52,210 

280,682 

2,887,704 


3,816,866 


Draught 
(loaded). 


FteL 
6tol2 


8 
8 
7 
6 

7* 
7 


16 
16 
14 
7 
10 
16 


The  following  statement  of  the  commerce  of  Perth  Amboy,  N.  J.,  for  the  year  1889, 
waH  received  from  Mr.  Jamea  Duuuelly,  superintendeut  of  the  New  Jersey  DivisioD, 
Lehigh  Valley  Kail  road  Company  : 

Lehigh  Valley  Railroad  tonnage  eastward  and  vettward  over  the  vrharvenfor  ike  year  1889. 


Beoeived. 


Shipped. 


Total. 


Coal. 
Coke 


Ooal  pien. 


Tcna. 


Tom. 
1,81 5.  .521 
3, 058 


Grain 

Steel  fails 

Pig-lrcm 

Iniu  ore  ...... 

Lumber 

FertHi»er 

Clay 

liiscellaneoas. 


Freight  wharMa. 


Ton$, 
1,818,579 


471 
86,104 
33,207 

106 


125.743 
34.052 
87,796 


875 


OU 


United  Befinen  Export  Oil  Oompany*$  wharf. 


5,867 


6,602 
2,782 


60.887 


887,706 
60,867 


Grand  total 


2,267.161 


NumbeTf  tonnage,  and  draught  of  vessels. 


Vessels  transporting  c<Md : 

Steam 

SsiillDg 

Barges 

Boats 

Vesftels  transporting  freight: 

Ocean  steamers 

Hailing  vessels 

Lighters 

Canal-bosts     

Vessels  transporting  oil  from  Oil  Company's  wharf: 

Barks  Mui  ships , 


Number. 


•\ 


102 

848 

311 

4,821 

10 

181 

57 

l,2aft 


Tonnage. 


500  to  3,000 

50        1,200 

500        1,200 

100  40U 


Draught. 


1.500        3,600     19  to  23.5 
500        1,200  i  15        18 
200  500  ^    <l        \% 


M  \      liKA        V.lARk 


^Si 
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* 

E  II. 

preliminary  examination  of  wappinger's  creek  from  wap- 

finger's  falls  to  its  mouth,  new  york. 

Engineer  Office,  U.  S.  Army^ 
New  York,  N.  T.,  October  25,  1888. 

Gi$NERAL :  In  compliance  with  Department  letter  of  September  29, 
1888,  I  have  the  honor  to  submit  the  following  report  on  the  prelirai- 
nary  examination  of  Wappinger's  Creek  from  Wappiugert  Falls  to  its 
mouth  : 

Wappinger's  Greek  is  a  small  stream  emptying  into  the  Hudson  River 
just  below  New  Hamburgh.  It  is  navigable  at  high  tide  for  vessels  draw- 
ing 7  feet  or  less  from  its  mouth  to  Wappinger's  Falls,  a  distance  of 
al^ut  If  miles.    The  range  of  the  tide  is  about  3  feet. 

The  imi)rovement  desired  consists  in  providing  and  maintaiiMng  a 
channel  GO  feet  wide  and  8  feet  deep  at  mean  low  water  to  the  head  of 
navigation  at  Wappinger's  Falls. 

This  small  manufacturing  town  owes  its  prosperity  primarily  to  the 
water-power  derived  from  the  falls,  which  has  been  utilized  for  the 
establishment  of  the  extensive  print-works  of  the  Dutchess  Company, 
which  gives  employment  to  the  bulk  of  the  population  of  the  town. 
This  population  amounts  to  5,000  people,  and  about  2,000  residents  of 
the  surrounding  country  would  also  be  more  or  less  benefited  by  the 
proposed  improvement.  The  nearest  railroad  station  is  at  New  Ham- 
burgh, about  2  miles  distant,  and  most  of  the  supplies  of  the  place  are 
brought  from  there  by  water  on  Wappinger's  Greek.  The  receipts  of 
coal,  baildiiig  material,  and  general  mercbantlise,  with  the  shipments 
of  the  product  of  the  print-works,  make  up  a  total  estimated  tonnage 
of  about  67,000  tons  per  annum. 

It  is  probable  that  in  addition  to  dredging  the  proposed  channel  some 
dike  work  would  have  to  be  done  to  maintain  it  against  the  ellect«  of 
the  annual  freshets  in  the  stream.  As  far  as  I  am  able  to  ju<lge  without 
more  complete  data  the  work  should  be  done  for  about  $30,000. 

Wappinger's  Creek  is  worthy  of  improvement,  and  1  estimate  the  cost 
ofthe  survey  at  $700. 

I  should  mention  the  fact  that  it  is  estimated  that  five-sixths  of  the 
tonnage  on  the  creek  goes  to,  oris  shipped  by,  the  Dutchess  Company's 
print-works,  and  that  heretofore  the  dredging  on  the  creek,  of  which 
there  has  been  considerable,  has  been  done  by  that  company.  They 
will  undoubtedly  be  the  principal  beneficiaries  if  the  creek  is  improved 
by  the  General  Government,  and  could  probably  well  afford  to  ctintinue 
to  im|)rove  the  stream  at  their  own  expense.  But,  on  the  other  hand, 
the  whole  town  of  Wappinger's  Falls  is  interestiett  in  the  prosperity  of 
this  concern,  which  furnishes  a  large  amount  of  employment,  and  is  the 
main  support  of  the  place;  and,  besides,  the  estimated  tounage  of  tiie 
creek  going  to  parties  not  connected  with  the  print-works  is  consider- 
able,  amounting  to  about  11,000  tons. 

Very  respectfully,  your  obedient  servant, 

Geo.  McC.  Derby, 
Captain  of  Engineers^  in  Temporary  Charge. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  (7.  S.  A. 
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SURVEY  OP    WAPPINGER'S    GREEK,  NEW    YORK,  PROM  WAPPINGER^S 

falls  to  its  mouth. 

Engineer  Office,  U.  S.  Army, 

New  Yorlc^  N.  T.,  November  11,  1889. 

General  :  In  obedience  to  instructions  containod  in  yonr  letter  of 
April  1, 1889, 1  have  the  honor  to  submit  a  report  on  the  survey  of 
Wappinger^s  Greek,  New  York,  from  Wappiuger'a  Falls  to  its  mouth, 
to  comply  with  the  requirements  of  the  river  and  harbor  act  of  August 
11,  1888. 

Wappinger's  Greek  is  a  small  stream  which  rises  in  the  northern  part 
of  Dutchess  County,  N.  Y.,  near  the  boundary  with  Columbia  County, 
and  after  flowing  for  about  40  miles  through  a  rich  and  fertile  valley, 
emptier  into  the  Hudson  Biver  on  the  east  bank,  one-half  mile  below 
the  village  of  New  Hamburgh,  N.  Y. 

It  is  navigable  for  boats  and  scows  drawing  not  over  6  feet  in  a 
channel  varying  in  width  from  26  to  75  feet,  to  Wappinger^s  Falls,  2 
miles,  approximately,  above  its  mouth,  where  a  series  of  tails,  with  an 
aggregate  height  of  86^  feet  above  mean  low  water,  furnish  a  valuable 
water-power  for  three  industries,  the  principal  of  which  is  the  print- 
works of  the  Dutchess  Company. 

At  the  entrance  the  width  of  the  channel  is  100  feet,  approximately, 
and  the  depth  7  to  8  feet,  mean  low  water.  The  stream  is  subject  to 
an  annual  freshet  which  raises  the  level  of  the  water  not  exceeding  10  feet. 

The  commerce  which  is  carried  over  the  short  navigable  reach  of  2 
miles  amounts  to  70,000  tons,  approximately,  annually,  and  has  an 
estimated  valuation  of  $6,500,()00.  The  principal  part  of  this  commerce 
originates  with  the  Dutchess  Company,  who  own  the  falls  and  the  water- 
power. 

Very  little  of  the  tonnage  attributed  to  the  stream  goes  beyond  the 
immediate  mouth  of  the  river,  as  it  is  understood  that  the  Dutchess 
Company  makes  with  the  New  York  Central  Railroad  annual  rates  for 
transportation  along  its  line  of  all  freight  delivered  at  New  Hamburgh. 

The  vessels  and  scows  which  come  from  outside  ports  belong  to  thp 
smaller  class,  are  very  tew  in  number,  and  carry  in  and  out  a  limited 
amount  of  tonnage. 

The  general  features  of  the  stream  and  the  character  of  the  industries 
at  Wappinger's  Falls  are  given  in  the  accompanying  report  of  Mr. 
Charles  G.  Weir,  assistant  enjjineer. 

There  are  no  engineering  difficulties  which  prevent  a  ready  improve- 
ment of  the  creek  to  the  head  of  navigation.  The  general  course  of  the 
creek  is  regular,  and  the  bed  is  com[>osed  chiefly  of  soft  mud,  which  can 
be  easily  removed  by  the  ordinary  dredge. 

It  is  estimated  that  45.000  cubic  yards  of  material  are  required  to  be 
removed  to  make  a  navigable  channel  80  feet  wide  and  8  feet  deep, 
mean  low  water,  from  Wappinger's  Falls  to  the  mouth,  at  an  estimated 
costof  $13,000,  viz: 

£xca vatin>(  45,000  cubic  yards  of  material^  at  25  cents |ll,  250 

fixpenaea  of  eDgineering  and  surveying 1,750 

Total  eatimaled  cost 13,000 

It  is  ttxxh  that  the  town  of  Wappinger's  Falls  is  dependent  upon  the 
few  industries  which  are  maintained  by  the  water-power  of  the  falls, 
and  is  in  a  measure  beneflted  by  the  limited  commerce  of  t\\ec»Y^^\s.>\\kQ.\^ 
whose  banks  it  is  located ;  ijtiil  I  do  not»feel  )uat\&^i\  m  t«A!.o\£L\sv^w^\>^^ 
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that  the  General  OoverDment  shoald  make  an  appropriatron  for  improT- 
ing  a  stream  whose  natural  conveniences  are  equal  to  the  meager  de- 
mands made  upon  it  by  commerce  in  general,  and  whose  local  commerce 
has  little  prospect  of  increasing  in  the  near  future  to  a  degree  which 
warrants  an  improvement  at  this  time  of  the  existing  navigable  chaDoel 
at  Governmeut  expense. 

This  part  of  the  Hadaon  River  is  in  the  ooUeotion  district  of  New  York,  and  tbo 
nearest  light-hoase  is  located  in  Dauskammer  Point. 
The  nearest  port  of  entry  is  New  York. 

Very  respectfully,  your  obedient  servant, 

G.  L.  GlLLBSFIB, 

Lieut.  CoL  of  Engineen. 
Brig.  Gen.  Thomas  L.  Casey, 

Ohief  of  Engineers^  U,  8,  A. 


bxport  of  mh.  chablbs  g.  wkir,  assistant  knqinxxb. 

Engineer  Office,  U.  S.  Akmt, 
New  York,  N.  F.,  Navemheri,  1889. 

Colonel:  I  have  the  honor  to  submit  the  following  report,  with  acoompanyiog 
map,*  of  the  survey  of  Wappinger's  Creek,  New  York.  The  triaugnlation  was  made 
in  October,  1888,  and  the  survey  oompleted  in  August  of  this  year. 

Wappinger^s  Creek  is  a  tributary  of  the  Hudson  River,  and  enters  it  on  the  east 
side  about  65  miles  above  Now  York  City,  and  57  miles  below  the  city  of  Albany,  and 
half  a  mile  south  of  the  village  of  New  Hamburgh. 

The  Hudson  River  Railroad  crosses  the  creek  at  its  mouth,  where  is  located  a  draw- 
bridge, the  width  of  the  draw  being  27  feet.  Above  this  draw  about  350  yards  is 
another-draw  bridge  where  a  wagon-road  crosses. 

The  creek  is  navigable  for  a  distance  of  a  mile  and  three-c^narters  above  the  rail* 
road  bridge.  Above  this  for  a  distance  of  2,000  feet  are  a  series  of  falls  and  rapids,  the 
total  height  of  which  is  86ifeet  above  the  plane  of  mean  low  water. 

At  the  head  of  navigation  is  located  the  town  of  Wappiuger's  Falls,  which  is  a 
raanufucturing  place  of  some  importance,  containing  a  population  of  5,000,  6  mana- 
factories,  and  49  stores,  the  factories  in  part  being  run  by  the  w;iter-power  taken 
from  the  creek. 

The  principal  manufactures  are  cotton  goods,  overalls,  clothing,  comhs,  and  iron. 
TJiis  is  mostly  freighted  by  boats  to  the  mouth  of  the  creek,  inside  of  the  railroad 
bridge,  where  it  is  transferred  to  the  Hudson  River  Railroad. 

The  tonnage  of  merchandise  taken  through  the  creek  during  the  year  1888  exci'eded 
70,000  tons,  part  of  which,  principally  coal,  lumber,  and  building  material,  was  in- 
coming. The  value  of  the  tonnage  exceeded  $6,500,000.  The  Dutchess  Company 
alone  shipped  15,500  tons  of  cloth,  valued  at  $5,600  000;  20,000  tons  of  coal,  of  value 
$80,000 ;  and  2,000,000  feet  of  lumber,  worth  $40,000. 

This  company  employs  1,000  hands. 

During  the  year  1888  the  railroad  draw  was  opened  896  times,  and  the  other  draw, 
known  as  Drake's  draw,  was  opened  2,300  times  during  the  same  year.  The  traffic 
is  principally  carried  on  by  sloops,  schooners,  scows,  canal-boats,  and  tugs.  No  regu- 
lar freight  or  passenger  line  is  now  running  to  points  on  the  river  or  to  New  York  City 
from  Wappiuger's  Falls.  Formerly  there  was  a  line  to  New  York  City,  which  was 
abandoned  on  account  of  the  difficulty  of  the  channel.  The  present  channel  is  quite 
narrow  in  places,  varying  from  20  feet  to  100  feet  between  the  6-foot  curves,  ancl  the 
character  of  the  bottom  is  mostly  soft  mud.  The  rise  and  fall  of  the  tide  is  2.89 
feet. 

A  channel  80  feet  wide  and  8  feet  deep  would  amply  accommodate  tranfic.  To 
make  such  an  improvement  would  involve  the  removal  by  dredging  of  45,000  cnUie 
yards  of  material,  which,  at  a  cost  of  25  contsper  yard,  would  be  $11,250,  and  10  per 
cent,  for  contingencies  (pay  of  inspectors,  etc.),  would  make  an  aggregate  cost  of 
$13,000. 

Respectfully  submitted. 

Charles  O.  Weir, 

Lieut.  Col.  G.  L.  Gillespie,  Auiitant  Engineer, 

Corps  of  Engineere. 

'  Omitted;  printed  in  House  ^x.\)oo.  ^o«  *2£>,  YV^^-^kx«X^Q\iL\pMa^  ^is&t  sessioo. 
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£   12. 

PRELIMINARY  EXAMINATION  OP  EAST  RIVER,  WITH  A  VIEW  TO  THE 
REMOVAL  OP  A  LEDGE  OF  ROCkS  IN  THE  SAME,  PROM  THE  FOOT  OP 
BROOME  STREET  TO  THE  FOOT  OP  TWENTY-THIRD  STREET,  IN  NEW 
YORK  CITY. 

Engineer  Office,  U.  S.  Army, 

Neto  York,  N.  F.,  October  25, 1888. 

General  :  In  compliance  witb  Department  letter  of  September  29, 
1888,  1  have  the  honor  t-o  subuiit  the  following  report  on  the  prelimi- 
nary examination  of  the  East  liiver,  with  a  view  to  the  removal  of  a 
ledge  of  rocks  in  the  same,  from  the  foot  of  Broome  street  to  the  foot 
of  Twenty-third  street,  in  New  York  City. 

The  westerly  side  of  the  channel  of  the  East  River  from  Broome 
street  to  Twenty-third  street.  New  York  City,  a  distance  of  about  IJ 
miles,  is  obstxucted  in  many  places  with  reefs,  some  of  w}iich  extend 
into  the  channel  as  much  as  1,000  feet  from  the  pier  line.  The  princi- 
pal one  of  these,  known  as  Shell  Beef  or  Tenth  Street  Reef,  has  a  depth 
of  only  7f  feet  on  its  crest.  It  is  not  known  to  what  extent  these  reefs 
consist  of  solid  rock^  some  of  them  being  largely  composed  of  bowlders 
bedde<l  in  clay. 

It  is  therefore  impossible  to  form  an  opinion  as  to  the  approximate 
cost  of  their  removal ;  it  would  undoubtedly  be  several  hundred  thou- 
sand dollars  and  might  run  into  the  millions. 

None  of  these  reefs  are  very  dangerous,  as  there  is  a  deep  channel 
more  than  1,000  feet  wide  to  thie  eastward  of  them,  and  their  removal 
is  by  no  means  so  urgent  as  the  completion  of  the  work  already  begun 
for  the  improvement  of  East  River  and  Hell  Gate.  Nevertheless  they 
are  obstructions  to  navigation  such  as  should  not  be  permitted  to  re- 
main in  the  crowded  channels  of  New  York  Harbor.  They  should  be 
surveyed,  and  their  removal  to  such  depth  as  may  be  thought  neces- 
sary should  form  part  of  the  project  for  the  improvement  of  East  River 
ancl  Hell  Gate,  though  operations  should  not  actually  be  begun  on 
them  until  work  more  urgently  required  is  completed. 

It  is  unfortunate  that  the  upper  limit  of  the  survey  was  not  set  at 
Fiftieth  street  instead  of  Twenty-third  street,*as  there  are  more  danger- 
ous reefs  above  Thirty-third  street. 

The  East  River  from  Broome  street  to  Twenty-third  street  is  worthy 
of  improvement,  and  the  cost  of  the  survey  is  estimated  at  ¥2,000. 
Very  respectfully,  your  obedient  servant, 

Geo.  McC.  Derby, 
Captain  of  Engineers,  in  tefinporary  charge. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8,  A. 


sitbvby  op  bast  bivbb,  with  a  vfew  to  the  removal  op  a  ledge 
of  rocks  in  the  same,  from  the  foot  of  broome  street  to  the 
foot  op  twenty-third  street,  in  new  york  city. 

Engineer  Office,  U.  S.  Army, 
New  Yorhj  N.  T.,  January  24,  1890. 

General  :  I  have  the  honor  to  submit  the  foUow\v\^  y^v^"^^  ^"^  ^ 
survey  of  the  East  River  near  the  foot  of  Broome  sttee\»  \/(>  \Xv^  ^^^*^  ^^ 
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Tweuty-tbird  street,  New  York  City,  made  to  comply  with  the  river  and 
liarbor  act  of  August  11, 1888,  which  provides  for  a  survey  of— 

The  East  River  (New  York),  with  a  view  to  the  removal  of  a  ledge  of  rocka  in  the 
same,  froDi  the  foot  of  Broome  street  to  the  foot  of  Twenty-third  street,  in  Mew  York 
City.    This  survey  to  be  made  notwithstanding  any  other  sarvey  heretofore  made. 

The  preliminary  report  on  this  survey  by  the  eugineer  officer  in  local 
charge,  dated  October  25,  1888,  stated  that  the  river  between  the  limits 
defined  in  the  act  was  worthy  of  improvement,  and  the  survey  was  ac- 
cordingly authorized  to  be  made  by  Department  letter  dated  April 
1,  1889. 

The  survey  was  completed  in  September,  but  the  borings,  owing  to 
unavoidable  delays,  were  not  completed  till  December. 

The  river  and  harbor  act  of  August  6, 1886,  contained  a  provision  for 
a  survey  of  a  portion  of  this  reef,  consisting  of  a  "  ledge  of  rocks  8i^ 
uated  between  500  and  600  feet  from  the  foot  of  Tenth  and  Eleventh 
streets,'' and  the  report  thereon  of  the  engineer  oflScer,  dated  January 
28,1887,  will  be  found  on  page  758  of  the  Ani^ual  Report  of  the  Chief 
of  Engineers  for  1887.  The  Coast  Survey  charts  covering  the  alleged 
obstructions  were  stated  at  that  time  to  be  in  so  much  detail  that  a  new 
survey  was  not  recommended  until  provision  was  made  for  a  general 
survey  of  the  re^s  extending  from  Blackwell's  Island  to  Seventh  street, 
New  York. 

Assuming  the  surroundings  on  the  Coast  Survey  charts  to  be  correct, 
the  cost  of  removing  the  reef  opposite  Tenth  street  to  the  grade  of  15 
feet  below  mean  low  water  was  estimated  at  $300,000,  and  to  the  grade 
of  20  feet,  $800,000.  The  cost  of  removal  of  the  material  was  assumed 
at  $10  per  cubic  yard. 

The  present  survey,  it  will  be  observed,  covers  the  entire  reef  from 
Grand  street  to  Twenty-third  street.  The  reef  is  8,300  feet  long,  follow- 
ing the  shore  line,  and  its  maximum  width,  exterior  to  the  pier  line  op- 
posite Tenth  street,  is  1,100  feet.  The  average  width  of  the  reef  beyond 
the  pier  line,  between  the  extreme  limits  of  the  survey,  is  700  feet, and 
the  average  depth  of  water  varies  only  slightly  from  18  feet,  mean  lo«r 
water. 

The  material  of  the  bottom  is  composed  of  a  covering  of  sand,  gravel, 
and  bowlders  resting  upon  a  bed  of  clay,  through  which  solid  rock  pro- 
jects at  one  point,  forming  the  nucleus  of  a  hard  and  dangerous  shosvl. 

The  highest  point  of  the  reef,  known  locally  as  Shell  Beef,  lies  oppo- 
site Tenth  street,  and  its  crest,  which  has  a  least  depth  of  9  feet,  mtan 
low  water,  over  a  very  small  area,  is  600  feet  east  of  the  pier  line  at  the 
foot  of  that  street. 

Shell  Beef,  within  the  15foot  curve,  extends  north  and  south  900  feet, 
and  east  and  west  600  feet.  Its  western  edge  is  275  feet  distant  from 
the  pier  line  at  the  foot  of  Ninth  street,  from  which  it  is  separated  by 
a  20  foot  channel  near  the  pier  line,  150  feet  wide,  approximately'.  Its 
eastern  edge  is  1,250  feet  distant  from  the  pier  line  on  the  Brooklyu 
side,  over  which  for  a  distance  of  1,100  feet,  approximately,  estimated 
from  that  pier  line,  the  least  depth  exceeds  40  feet,  mean  low  water, 
the  maximum  depth  bengi  62  feet. 

Shell  Beef  divides  the  main  reef  into  two  nearly  equal  parts;  tbe 
part  lying  to  the  northward  is  deeper  than  the  part  lying  to  the  south- 
ward, and  the  material  of  the  bottom,  as  determined  by  the  borings,  is 
of  less  difficult  removal.  While  it  is  probable  that  Shell  Beef  itself  is 
composed  partly  of  solid  rock  and  partly  of  bowlders  and  gravel  rest- 
ing  upon  hard  clay,  and  w\\V  Tftc\v\\t^  m^ore  or  less  blasting  for  fts  re- 
iDovai^  it  is  fair  to  suppose  from  Wi^  ^\ia.TW!X«t  qS.  XSaa  V^^evuvsa  that  the 
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bed  at  otber  points,  north  and  sonth,  on  the  reef  is  composed  of  less 
•serions  material,  whose  removal  will  be  made  expensive  mainly  by  the 
violent  action  of  the  currents. 

The  distance  between  the  pier  lines  of  the  two  banks  of  the  East 
River  at  Thirty-third  street  ferry  is  2,780  feet,  and  the  area  of  cross- 
section  103,485  square  feet;  at  Twenty-first  street  the  distance  is  2,330 
feet,  and  the  area  of  cross-section  82,736  square  feet;  at  Ninth  street  the 
distance  is  2,220  feet,  and  the  area  of  cross-section  74,141  square  feet; 
at  Houston  street  the  distance  is  1,490  feet,  and  the  area  of  cross  sec- 
tion 48,351  square  feet;  at  Gorlear's  Hook  the  distance  is  1,600  feet,  and 
the  area  of  cross-section  78,265  square  feet;  at  Jackson  Square  the  dis- 
tance is  1,350  feet,  and  the  areaof  cross-section  51,337  square  feet;  and 
at  Peck  Slip,  not. shown  on  the  accompanying  chart,  the  distance  is 
1,310  feet,  and  the  area  of  cross-section  59,275  square  feet. 

The  foregoing  dimensions  call  attention  to  the  very  prominent  gorge 
which  exists  at  Houston  street,  formed  not  only  by  a  noticeable  shoal 
with  a  least  depth  of  17.7  feet  adjacent  to  the  north  bank,  but  also  by 
the  recession  of  both  banks,  east  and  west,  from  this  point. 

The  sudden  contraction  of  the  water-way  here  noted  muHt  necessarily 
be  the  cause  of  the  excessive  tidal  velocities,  which  have  been  observed 
to  be  about  4  nautical  miles  per  hour  through  the  Houston  street  cross- 
section.  But  as  both  banks  are  dow  permanent,  and  as  the  area  of  the 
cross-section  at  this  gorge  is  only  about  two-thirds  of  that  at  Gorlear's 
Hook  on  the  south,  or  at  Tenth  street  on  the  north,  no  other  relief  can 
be  given  to  existing  conditions  than  by  deepening  the  cross-section  near 
Houston  street,  artificially,  on  the  west  side.  The  efiect  produced  by 
such  an  improvement  would  be  more  noticeable  in  the  more  uniform 
flow  of  the  water  than  in  the  reduction  of  the  velocities/  This  uniform- 
ity of  flow  would  be  still  further  encouraged  by  lowering  Shell  Reef  to 
the  plane  of  18  feet  below  mean  low  wat^r,  and  it  is  thought  that  the 
latter  improvement  is  the  more  important  of  the  two. 

As  the  river  advances  westward  from  thd  Sound,  the  axis  of  the  deep- 
water  channel  lies  on  the  west  or  New  York  Gity  side  of  BlackwelPs 
Island,  and  follows  that  side  closaely  till  it  reaches  Thirty-third  street, 
where  it  is  deflected  gradually  to  the  opposite  shore  at  Green  Point. 
From  this  latter  point  it  follows  the  Brooklyn  side  in  a-  nearly  direct 
course  until  Oorlear's  Hook  is  cleared.  West  of  Wallabout  Bay,  within 
which  the  navy-yard  is  located,  the  water-way  has,  as  far  us  the  sus- 
pension bridge,  a  uniform  width  of  1,310  feet,  and  a  cross-section  of 
55,000  feet,  approximately.  The  maximum  tidal  velocity  throughout 
the  reach  last  considered  has  never  been  observed  to  exceed  3.5  nautical 
miles  per  hour. 

From  the  foregoing  it  is  estimated  that  while  the  reef  on  the  west 
side  of  the  river,  east  of  Grand  street,  is  an  obstruction  to  the  naviga- 
tion of  the  river,  by  reason  principally  of  the  shoal  depths  over  Shell 
lieef,  the  cross  section  of  the  river  at  any  point  on  the  reef  is  in  a  ver,y 
slight  degree  only  diminished  by  the  reef,  so  far  as  navigation  is  af- 
fected. 

The  most  serious  feature  of  the  whole  reef  is  the  mass  of  hard  material 
above  the  plane  of  18  feet,  mean  low  water,  composing  Shell  Reef,  which 
projects  prominently  into  the  deep-water  channel  opposite  Tenth  street 
If  this  salient  of  the  reef  were  removed  down  to  18  feet  below  mean  low 
water,  the  main  reef  would  lose  many  of  its  terrors,  and  the  navigation 
of  the  channel  near  the  wharves  on  the  New  York  side  would  be  greatly 
facili  talked. 
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An  iDspectioQ  of  the  chart*  shows  that  the  natural  channel  is  od  th( 
east  bank,  and  it  is  the  one  which  commerce  will  alwajs  follow  when 
the  weather  is  clear  and  the  landmarks  are  visible.  But  in  thick 
weather,  when  the  shores  are  invisible,  it  is  an  easy  matter  for  a  vessel 
or  steamer  to  lose  her  sailing  course  and  to  pun  into  the  dangeroos 
shoal  water  formed  by  Shell  Eeef. 

The  history  of  the  navigation  of  the  river  records  the  stranding  of 
many  vessels  upon  different  parts  of  the  reef. 

The  Sound  steamer  Pilgrim  struck  a  rock  of  the  reef  opposite  Nine- 
teenth street  in  May,  1884,  and  received  serious  damage.  The  offead- 
ing  rock,  kuowb  from  that  time  as  '^Pilgrim  Bock,"  was  removed  to  a 
depth  of  24  feet  by  the  United  States  steam-drill  scow  in  1884.  ( Annual 
Eeport  of  the  Chief  of  Jihigiueers  for  1885,  page  733.) 

Near  the  site  of  this  rock,  and  closer  in  shore,  there  is  another  dan- 
gerous rock  of  small  size,  not  previously  mentioned,  with  only  16.7  feet 
depth  of  water  over  it  at  mean  low  water. 

The  foUowiug  table  gives  the  quantities  of  material  to  be  removed, 
and  the  estimated  cost,  for  deepening  the  shoal  for  giving  navigable 
depths  over  the  reef  varying  from  12  feet  to  26  feet,  viz : 


Depth. 


12  feet 

15  feet  on  Shell  Keef.... 
15  feet  on  entire  Dboal . . 

IHfeet i 

21  feet 

24  feel 

26  feet 


Co  bio  yar<ld 

mnd,  Hand, 

gravel,  clay, 

and  bowlders, 

at  $1. 


31.399 
86,348 
140, 21*6 
334, 392 
646.796 
»23.828 


Cable  yarde 
rock,  at  $30. 


4,259 

23,185 

64.926 

103,963 


Estimated 
oort. 


15.  T7* 

31.399 

38.34J 

S67.9M 

1,029,  M2 

2,504,576 

4,012.718 


No  project  which  contemplates  securing  a  less  depth  than  18  feet^ 
mean  low  water,  is  worthy  of  consideration.  .  The  estimated  cost  for 
securing  that  depth  is  $267,996.  To  give  an  additional  depth  of  3  feet 
the  estimate  is  increased  to  $1,029,942. 

Commerce  would  be  satisfied  for  many  years  to  come,  I  think,  with 
a  full  depth  of  18  feet,  mean  low  water,  and  the  project  for  such  an  im- 
provement is  submitted  with  my  recommendation,  viz: 

RenioviD£|  140,226  cabic  yards  mud,  saQd,  gravel,  clay,  and  bowlders,  at  $1 

per  cubic  yard $140,226 

Removing  4,259  cubic  yards  roclc,  at  $30  per  cubic  yard 1^,  770 

267.  y» 

The  points  where  improvement  under  this  project  would  take  place 
are  located  on  the  reef  from  Delancey  street  to  Houston  street,  and  from 
Eighth  street  to  Seventeenth  street. 

East  River  is  in  the  collection  district  of  New  York.  The  nearest 
fort  is  on  Goveruor's  Island  and  the  nearest  light-house  is  upon  the 
eastern  end  of  Blackwell's  Island. 

The  amount  of  revenue  collected  at  the  port  of  New  York  for  the 
year  ending  June  30, 1889,  was  $147,694,618.45. 

The  amount  of  commerce  which  will  be  benefited  by  the  improve- 
ment considered  iu  this  report  can  not  be  accurately  estimated,  but  it 

*  Omitted ;  printed  iu  House  £x.  Doc.  No.  169,  Fifty-first  Congrew^  first  seasioo. 


~..^; 


APPENDIX   E— EEPOBT   OP   LIEUT.  COL.  GILLESPIE.  765 

is  certainly  threefoarths  of  all  which  may  be  accredited  to  the  port  of 
New  York. 

I  respectfully  invite  attention  to  the  accompanying  report  of  Mr. 
George  W.  Kuehnle,  assistant  engineer,  under  whose  personal  direction 
the  survey  was  made. 

Very  respectfully,  your  obedient  servant, 

G.  L.  Gillespie, 
Lieut  Col  of  Ungineeri, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 


bxport  of  mb.  o.  w.  kubunl|b.  assistant  engineer. 

Enoinker  Office,  U.  S.  Armt, 

ifew  York,  N,  T,,  January  15,  1890. 

Sir:  I  have  ibe  honor  to  Bubmit  tbe  followiu^  report  on  tbe  survey  of  'Hhe  East 
River,  witb  a  view  of  tbe  removal  of  a  ledge  ot  rocks  in  tbe  same,  from  the  foot  of 
Broome  street,  to  tbe  foot  of  Twenty-third  street,  in  New  York  City,"  made  incompli- 
«ince  with  the  requirements  of  river  and  harbor  act  of  August  It,  inSS. 

This  sboal  extends  into  the  East  River  from  the  New  York  shore  from  Broome  street 
to  Tweoty-tbird  street,  a  distance  of  8,300  feet,  its  maximum  width  being  1,100  feet 
(opposite  Tenth  street).  The  least  depth  on  tbe  most  prominent  portion  of  the  shoal 
is  9  feet,  mean  low  water,  and  this  depth  occars  opposite  Tenth'  street  and  about  750 
feet  from  the  pier-head  line. 

The  effect  of  the  shoal  is  to  reduce  the  available  navigable  chanuel  for  deep-drangbt 
vessels  to  1,000  feet,  and  its  crest  being  in  the  center  of  the  channel  makes  it  a  con- 
stant menace  to  navigation,  especially  during  foggy  weather. 

The  survey  was  made  by  the  hydrographio  party  in  charge  of  Mr.  J.  Johnstone, 
beginning  July  22,  and  completed  September  27,  1889,  with  the  exception  of  the  bor- 
ings, which  were  taken  at  intervals  during  October,  November,  and  December,  at 
such  times  as  the  services  of  the  party  were  not  needed  elsewhere.  A  careful  base 
line  was  measured  and  a  system  of  triaugulation  carried  across  the  river  to  detrcr- 
niine  accurately  the  necessary  points  for  locating  the  soundings.  The  soundings 
were  taken  on  ranges  at  right  angles  to  the  piers  and  about  100  feet  apart,  the  dis- 
tance between  soundings  on  each  range  being  approximately  50  feet;  they  were  all 
taken  with  a  graduat«d  pole  and  each  sounding  was  located  by  means  of  instru- 
ments on  two  triangnlation  stations. 

On  account  of  the  strong  onrrents,  which  a  row-boat  could  not  stem,  it  was  not 
practicable  to  sound  except  during  slackwater,  and  the  progress  of  the  survey  was 
necessarily  slow,  as  but  from  ninety  to  one  hundred  and  fifty  soundings  could  be 
taken  per  day,  varying  with  the  duration  of  the  slackwater. 

The  piers  on  both  sides  of  tbe  river  were  accurately  located  by  intersections  from 
triangnlation  points. 

The  borings  were  taken  by  means  of  the  *Mittle  scow"  belonging  to  the  Hell  Gate 
plant.  This  scow,  being  moored  by  four  anchors  in  the  river,  was  placed  in  the  de- 
sired position,  a  graduated  pipe  2  inches  in  diameter  was  connected  with  the  force 
pump  by  a  rubber  hose  and  lowered  vertically  until  the  end  rested  on  the  bottom, 
when  a  stream  of  water  under  a  high  pressure  was  forced  through  it,  thus  boring  a 
way  for  the  pipe,  which  was  gradually  lowered  as  tbe  material  was  removed,  until 
it  was  stopped  by  rock  bowlders  or  material  too  hard  for  the  Jet  to  penetrate.  In 
this  way  borings  were  made  through  2  feet  of  clay,  and  while  it  was  not  possible  to 
obtain  samples  of  the  material,  the  jet  certainly  defined  the  depth  above  which  no 
bed-rock  exists.  The  rapidity  with  which  the  pipe  went  down  enabled  the  sounder 
to  judge  in  a  measure  whether  the  material  was  soft  or  hard,  and  often  it  was  possi- 
ble t9  determine  from  the  sound  when  the  pipe  was  in  gravel. 

AH  borings  and  sonndings  were  reduced  to  the  plane  of  mean  low  water  as  estab- 
lished by  tne  U.  S.  Coast  Survey  at  Qoveruor's  Island,  and  transferred  by  simolta- 
neons  observations  to  Seventeenth  street  and  East  River,  where  a  bench-mark  was 
estiU>li8hed  in  1873.  Detailed  sonndings  were  taken  off  Tenth  Street  and  Seventeenth 
street  to  enable  close  computations  to  be  made. 

The  soundings  and  notes  were  plotted  on  a  scale  of  1-2500  by  the  party  in  the  field 
during  the  intervals  between  slack  waters  and  when  the  water  jire  vented  outside 
work.    A  reduction  of  the  map,  showing  the  curves  and  characteristic  «^vx\i«i\\i^^  ^ji^ 
wellas  a  few  of  the  boringS|  has  been  made. 
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The  shoal,  na  developed  by  the  borings,  consists  of  mud,  sand,  and  olaj,  throngli 
ivhioh  are  scattered  large  bowlders.  There  is  no  indication  of  solid  rook,  except  op* 
posite  Ninth  and  Eleventh  streets,  and  even  there  it  is  not  certain  that  the  jet  was 
not  stopped  by  bowlders  rather  than  bed-rock.  (la.  the  computation  tluB  wm 
assumed  as  bed-rock,  and  it  is  estimated  accordingly.)  From  ThLrteeoth  street  to 
Tweuty-third  street  the  material  seems  to  be  more  uniformly  mud  and  sand,  ud 
there  was  no  difBcnlty  in  forcing  the  Jet  down  to  30  feet,  mean  low  water.  The  ma- 
terial will  be  difficult  to  remove,  owing  to  the  swift  oorrents  and  to  the  unoertaiutj 
as  to  when  a  bowlder  will  be  found  that  will  break  the  dippor  or  backet. 

The  Dock  Department  of  New  York  City  dredged  a  15-foot  channel  in  front  of  the 
piers  at  Houston  and  Stanton  streets,  and  had  considerable  trouble  in  finding  a 
dredge  capable  of  doing  the  work  with  a  fair  rate  of  progress. 

The  following  is  a  table  showing  the  qnantities  required  to  be  removed  to  make  the 
various  depths  over  the  shoal  outside  of  the  established  pier-head  Jine,  and  the  esti- 
mated cost  thereof: 


Depth. 


Cnbie  yards 

mud  sand, 

IptiTel,  c]»y, 

sad  bowlders, 

St  n. 


Cable  yards 
rocks,  at  $30. 


Sittmsted 
ooai 


12  feat 

15  feet  oa  shell  reef  . . . 
15  feet  on  entire  shoal. 

ISfeet 

21  feet 

24ftiet 

26  feet  


5,779 
31,300 
36,348 
140,226 
384,892 
646,796 
923,828 


4,250 

23,185 

64.926 

103,963 


9I,34S 

267,  SH 

1,0SB.XS 

2,5H«« 

4,0a7tt 


No  allowance  has  been  included  fur  increase  in  bulk  or  overdepth,  as  it  is  beliered 
that  after  the  work  is  started  much  of  the  material  will  be  carried  away  by  the  swiit 
currents. 

Very  respectfully,  your  obedient  servant| 

6.  W.  KUKHNLK, 

Col.  O.  L.  Gillespie,  JMUtani  Ettgimm* 

Corp$  of  Engineera,  U.  8.  A, 


E  13. 

ESTABLISHMENT  OF  HARBOR  LINES  IN  THE  HUDSON  RIVER  FROM  TBOT 

TO  COXSACKIE,  NEW  YORK. 

Albany,  N.  Y.,  September  13, 1889. 

Dear  Sir  :  We  respectfully  call  your  attention  to  the  fact  that  the 
river  channel  at  Colville's  Follow,  just  below  Troy,  is  becoming  so  con- 
tracted by  the  depositing  of  sand  and  other  materials  that  it  is  almost 
impossible  for  two  tows  to  pjiss  each  other  without  risk  of  doing  dam- 
age. The  Troy  and  Albany  Iron  and  Steel  Company  are,  to  the  great- 
est extent,  causing  this  serious  and  dangerous  obstruction  to  navigation 
by  throwing  in  the  waste  and  ashes  from  their  furnaces,  and  the  State 
authorities  have  been  depositing  sand  in  the  same  vicinity*  which  the 
tide  has  carried  to  the  same  place. 

We  urgently  appeal  to  you  for  a  remedy,  and  trust  the  matter  will 
receive  your  immediate  and  proper  attention. 
Toum  respectfully, 

Harbor  No.  7,  a.  b.  s.  p. 

James  H.  Dolan, 

Clsrk 
Hon.  William  Windom, 
Seoretary  of  the  IreoBwy. 
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[First  iDdonemeot] 

Tbeasuby  Depabtment, 
BuBEAu  OF  Navigation, 

September  18, 1889. 

Respectfully  referred  to  the  Chief  Clerk  of  the  War  Department. 

F.  B.  Sanbebs, 
Acting  Commissumer. 

[Third  indonement.] 

Office  Chief  of  Engineebs, 

U.  S.  Abmt, 
September  20, 1889. 

Bespectfnlly  referred  to  LieutenaDt  Colonel  O.  L.  Gillespie^  Corps  of 
Engineers,  for  report. 


To  be  returned. 


H.  M.  Adams, 
Major  J  Corps  of  Engineers^  In  charge. 


[Fourth  indonement.] 

Engineeb  Office,  U.  8.  Abmy, 

New  York,  October  2G,  1889. 

Bespectfnlly  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
A  separate  report  has  been  submitted  to  the  Department  this  date. 

G.  L.  Gillespie, 
Lieut,  CoL  of  Engineer h. 

[Fifth  indorsement] 

Office  Chief  of  Engineebs, 

U.  8.  Abmy, 
October  ao,  1889. 

Bespectfnlly  returned  to  the  8ecretary  of  War. 

The  Albany  Board  State  Pilots  complain  of  contraction  of  Hndson 
Biver  by  deposits  of  sand,  ashes,  etc.     . 

This  paper  was  referred  to  Lieut.  Col.  G.  L.  Gillespie,  Corps  of  En- 
gineers, the  officer  in  charge  of  the  improvement  of  the  Hudson  Biver, 
whose  report  is  herewith,  to  which  attention  is  invited. 

Jt  is  recommended  that  the  Board  on  harbor-lines  in  New  York 
harbor  and  adjacent  waters,  constituted  by  authority  of  the  Secretary 
or  War  in  January  last,  be  directed  to  take  into  consideration  and  re- 
port dn  the  establishment  of  harbor-lines  in  the  Qudson  River,  beyond 
which  no  deposits  shall  be  made,  from  Troy  to  Coxsackie,  N.  Y.,  in 
accordance  with  the  provisions  of  section  12  of  the  river  and  harbor 
act  of  Angust  11, 1888. 

Thos.  Lincoln  Casey, 

Brig.  Oen.^  Chief  of  Engineers. 

(Siztli  indorsement.] 

Wab  Depabtment, 

November  1,  1889. 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of"  War. 

John  Tweedale, 

Chief  Ctetk. 


r /^o 


(OS        EKPOKT    OF    TDK   CHIEF   OF   iSNGINEERS,  U.  S.  ARMT. 

ISerenth  indoraement.l 

Office  Chief  of  Engineers. 

U.  S.  Armt. 
November  2, 1889. 

Respectfnlly  referred  to  Col.  H.  L,  Abbot,  Corps  of  Engineers,  and 
hiH  attention  invited  to  the  fifth  and  sixth  indorsements. 

Thos.  Lincoln  Casey, 

Brig,  iien.j  Chief  of  Engineen, 

[Eighth  Indorsement.  1   . 

New  York  Harbor- Line  Board, 

Army  Building, 
New  York  City^  December  18,  1880. 

Respectfnlly  referred  to  Lient.  Col.G.  L.  Gillespie,  Corps  of  Engineers, 
with  reqnest  that  he  furnish  this  Board  with  his  views  as  to  the  harbor- 
lines  necessary  for  the  locality  indicated  in  these  papers. 
For  the  Board. 

.    Henry  L.  Abbot, 
OoUmel  of  EngtTteerSy  Bvt,  Brig.  Oen.^  U.  S.  A., 

i'refddent  of  the  Board. 

[Ninth  indorsement.] 

Engineer  Office,  tJ.  8.  Armt, 

New  YorJcj  February  18, 1890. 

Kespectfully  returned  to  Col.  H.  L.  Abbot,  president  of  the  New  York 
11  arbor- Line  Board.  ' 

The  lines  *' necessary  for  the  locality  indicated  in  these  papers,"  in  my 
judgment,  should  follow  closely  the  outer  laces  of  the  ^orks  of  improve- 
nient  constructed  by  the  United  States  for  defining  and  maintaining  tlit^ 
navigable  channels  of  the  Hudson  River  from  Troy  to  New  Baltimon\ 
rhe  lines,  delineated  upon  live  sheets  of  the  latest  survey  of  the  river, 
will  be  laid  before  the  Board  for  its  consideration  at  the  meeting  ap- 
pointed for  today. 

G.  L.  Gillespie, 
Lieut  GoL  of  Engineers. 

[Tenth  indorsement  1 

New  York  Harbor-Line  Board, 

New  York  City,  March  21,  1890. 

Respectfully  returned  inviting  attention  to  the  report  of  the  New  York 
Harbor-Line  Board  to  the  Chief  of  Engineers,  dated  March  18,  1890,  re- 
commending harbor  lines  for  the  Hudson  River  from  the  State  dam  »t 
Troy  to  New  Baltimore,  N.  Y. 

Henry  L.  Abbot, 
Colonel  of  Engineers^  Bvt  Brig.  Oen.^  U.  8.  A., 

President  of  the  Board, 


REPORT   OF   lieutenant-colonel  G.  L.  GILLESPIE,  CORPS   OF  ENQl' 

NEEKS. 

Engineer  Office,  U.  8.  Army, 

New  York,  October  2%,  1889. 

General  :  I  have  the  honor  to  send,  herewith  inclosed,  copy  of  a  re- 
port by  Mr..  Charley  G.  We\T,«i«&lBtaut  engineer,  on  the  subject  of  oh- 
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8tructi0D8  to  the  navigation  of  the  Hudson  River  in  the.vicinity  of  Troj, 
N.  Y.,  by  the  Troy  and  Albany  Iron  and  Steel  Company,  which  I  was 
directed  to  report  upon  by  third  indorsement,  Office  Chief  of  Engineers, 
September  20, 1889,  on  letter  addressed  to  the  Secretary  of  the  Treasury 
by  Albany  Board  State  Pilots,  under  date  September  13, 1889. 

The  encroachments  from  the  left  bank  upon  the  channel  of  the  river, 
opposite  Breaker's  Island,  have  been  in  progress  for  many  years,  but  I 
have  not  been  able  to  find  that  any  river-lines  for  restraining  encroach- 
ments were  ever  adopted  by  the  State.  The  office  maps  show  a  certain 
pier-line  which  it  is  said  was  located  by  Mr.  Talcott,  assistant  engineer, 
to  comply  with  the  requirements  of  a  Harbor- Line  Board  formed  in  1877, 
and  of  which  General  Newton  was  a  member.  I  can  not  find  upon  the 
files  any  authority  for  the  organization  of  said  Board,  and  General  New- 
ton does  not  remember  to  have  been  a  member  of  such  a  Boanl,  nor  to 
have  made  a  report.  It  is  probable  that  it  was  the  Board  composed  of 
Chief  of  Engineers,  Superintendent  Coast  Survey,  and  Lieutenant-Col- 
onel Newton,  Corps  of  Engineers,  convened  by  Special  Order  101,  War 
Department,  Adjutant-General's  Office,  April  30, 1872,  for  examination 
and  report  upon  the  harbor-lines  for  Long  Island  and  Staten  Island, 
New  York  Harbor,  and  which  was  not  discontinued  until  1878  or  1879, 
and  that  General  Newton,  as  one  of  the  members,  asked  the  Board  to 
consider  the  river-lines  at  Troy,  New  York. 

The  office  records  contain  reports  of  the  Board  on  New  York  Harbor 
Lines,  but  none  on  Hudson  Biver, 

Mr.  B.  H.  Talcott,  assistant  engineer,  in  a  report  to  Lieatenant-Col- 
onel  McFarland,  dated  June  18, 1885,  invites  attention  to  the  encroach- 
ments now  complained  of  at  Troy,  N.  Y.,  and  states  that  the  dump  was 
then  50  feet  outside  the  limit  of  the  grant  of  land  under  water  to  Mr. 
Erastus  Corning,  at  that  point  (Annual  Beport,  Chief  of  Engineers, 
1885,  page  696). 

The  riparian  ownets  along  the  left  bank  opposite  Breaker's  Island 
should  be  prohibited  from  encroaching  any  more  upon  channel- way  by 
the  deposit  of  light  material  upon  the  banks,  and  sbould  be  required 
to  build  substantial  and  permanent  bulkheads  to  hold  and  retain  the 
material  already  dumped  there.  The  lines  for  the  bulkheads  should  be 
established  by  this  office  or  by  the  Harbor-Line  Board  for  New  York 
Harbor,  constituted  by  Special  Orders  47,  Headquarters  Corps  of  En- 
gineers, October  5, 1888,  to  comply  with  section  12,  river  and  harbor 
act,  Angast  11, 1888. 

In  fact,  the  navigable  waters  of  the  upper  Hudson  River  from  New 
Baltimore  to  Troy,  N.  Y.,  are  being  so  materially  threatened  by  ill- 
advised  deposits  of  material  dredg^  from  various  bars  in  the  river, 
under  the  authority  of  the  State,  that  it  is  highly  important  and  neces- 
sary that  the  United  States  should  intervene  and  establish  dock  lines, 
beyond  which  no  deposits  shall  be  made,  all  the  way  from  Troy  to  Cox- 
sackie,  N.  Y. 

Very  respectfully,  yoar  obedient  servant, 

G.  L.  Gillespie, 
LieuL  OoL  of  Engineer$^ 

Brig.  Gen.  Thomas  L.  Casey, 

.  Chief  of  JEngineerif  U.  &  iL 

VRa  90 19 
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RBPORT  OF  MR.  CHARLES  O.  WXIR,  ASSISTANT  ENGINEER. 

p 

*.iEw  York  City, 

October  2»,  1689. 

Colonel  :  I  have  the  honor  to  sabmit  the  folio  i^ing  report  on  the  contraction  of  the 
channel  of  the  Hudson  River,  at  Coville's  Folly,  below  the  Beasemer  Steel  Works 
near  Troy,  N.  Y. 

lu  accordance  with  your  letter  of  instruction  dated  September  21,  1889, 1  have 
made  an  examination  of  the  ground  covered  by  the  complaint  of  the  Albany  pilots 
to  the  honorable  the  Secretary  of  the  Treasury,  and  beg  leave. to  hand  you  herewith 
a  tracing  with  present  chanuel  and  shore  lines,  as  also  the  channel  of  ld77  and  Khore 
lines  of  1877 ana  1884,  showing  the  encroachments.  For  a  distance  of  3,000  feet  along 
the  east  bank  of  the  Hudson,  the  Troy  Iron  and  Steel  Company  have  i>een  dumping 
the  rej^nse  material  (slas  and  cinders)  from  their  furnaces  for  the  past  thirteen  years 
aod  have  narrowed  up  the  river  along  this  distance  from  50  to  150  feet.  There  being 
quite  a  deflection  in  the  course  of  the  river  at  this  point,  the  current  and  ice  in  the 
spring  frestiets  cut  into  and  carry  away  great  quantities  of  this  material,  which  finds 
its  way  into  the  channel  below,  no  retaining  wall  or  bulkhead  ever  having  been 
bnilt  to  confine  it.  In  1877  a  bulkhead  line  was  projected  by  a  special  board  and  a 
line  located  by  the  assistant  engineers  making  the  bulkhead  line  at  this  place.  These 
lines  do  not  quite  agree^  as  shown  on  the  tracing  by  the  red  and  blue  lines.  Material, 
however,  hss  been  filled  in,  in  plsces  20  test  beyond  the  bulkhead  as  laid  out.  I  have 
learned  also  that  in  1887  the  IState  dumped  most  of  the  material  removed  from  the 
Washington  bar  along  the  east  shore  between  the  Bessemer  Dock  and  the  north  end 
of  the  steel  company^  dum]^.  There  is  very  little  evidence,  however,  of  any  change 
in  the  immediate  channel  since  1877  as  shown  by  the  tracing,  the  least  width  of 
channel  at  present  being  270  feet  between  the  6-foot  curves  and  100  feet  between  the 
9-foot  curves.  In  conclusion,  however,  great  quantities  of  the  material  of  the  steel 
company's  dump  are  being  continually  washed  awav  and  deposited  in  t^e  channel 
somewhere  below  the  limits  of  contraction  by'enorQachment,  and  the  company  should 
be  compelled  to  build  a  bulkhead  or  retaining  wall  to  confine  the  material  already 
deposited  by  them. 

Respectfully  submitted. 

Charles  G.  Weir, 
A%9%9tani  Engii 

Lient.  Col.  G.  L.  Gillespie, 

Ccrp$  of  Engineer 9^  U,  8  A, 


HARBOR-LINES  IN  HUDSON  RIYER  FROM  TROY  TO  NEW  BALTIMORE, 

NEW  YORK. 

Harbor-Line  Board, 
New  York  City^  March  18, 1800. 

General  :  The  Harbor- Line  Board  for  New  York  Harbor  and  its  ad- 
jacent waters,  constituted  by  Special  Orders  No.  49,  Headquarters  Ck)rp8 
of  Engineers,  October  6,  1888,  to  comply  with  section  12  of  the  river 
and  harbor  act  of  August  11, 1888,  has  the  honor  to  recommend  for  the 
approval  of  the  Secretary  of  War  certain  harbor-lines,  delineated  upon 
live  sheets,  showing  the  river  from  State  Dam  at  Troy,  N.  T.,  to  New 
Baltimore,  N.  Y.,  <^  beyond  which  no  piers  or  wharves  shall  be  extended 
or  deposits  made,  except  under  such  regulations  as  may  be  prescribed 
from  time  to  time  by  him  (Secretary  of  War)." 

This  duty  was  confided  to  the  Board  by  instructions  from  the  Secre- 
tary of  War  contained  in  indorsement  6,  dated  November  1, 1889,  upon 
a  communication  addressed  September  13, 1889,  by  the  Albany  State 
Board  of  Pilots  to  the  Secretary  of  the  Treasury,  referring  to  certain 
alleged  obstructions  to  the  Hudson  River  between  Troy,  N.  Y.,  and 
Albany,  N.  Y.,  caused  by  illegal  dumpings  made  by  the  Troy  and  Albany 
Iron  and  Steel  Company  and  others  at,  or  in  the  vicinity  of,  Golville's 
Bar,  Breaker's  Island. 

in  recommending  these  lines  the  Board  has  adopted  the  principle 
that  they  should  follow  Q\o^e\y  t\x^  ^xxX^t  ^t  ^^\!cci^Vf!&^QAs  of  the  works 
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of  improvement  constr acted  by  the  United  States  for  defining  and 
maintaining  the  navigable  channels  improved,  or  projected  for  im- 
provement, between  Troy,  N.  ¥.•  and  New  Baltimore,  N.  Y. 

The  Government  works  are  longitudinal  dikes  of  stone  and  timber, 
used  singly  or  combined,  and  form  either  revetments  for  the  natural 
shore  line  or  artificial  banks  for  thd  river  wherever  the  natural  direc- 
tion of  the  channels  has  been  changed. 

The  width  of  the  improved  channel  embraced  between  the  dikes  is 
50(»  feet  at  Troy,  800  feet  at  Albany,  and  1,200  feet  at  New  Baltimore. 
The  depth  at  mean  low  water  is  9  to  10  feet,  approximately. 

The  river  throughout  the  reach  considered  is  filled  with  islands  which 
caused  originally  a  division  of  the  stream  into  numerous  shoal  water- 
ways, none  of  which  afforded  to  l?roy  a  navigable  depth  exceeding  6 
feet,  mean  low  water. 

The  dikes  which  give  direction  to,  and  form  the  banks  of,  the  im- 
proved channels  are  at  a  few  points  located  at  a  distance  of  3,500  feet 
from  the  adjacent  natural  shore,  but  the  average  distance  does  not  ex- 
ceed 1,500  feet. 

Heretofore  the  river-bed  has  been  improperly  used  as  a  dumping- 
ground  for  material  dredged  from  the  bars.  The  State  laws  in  this 
regard  are  sufficient  to  prevent  illegal  dumpings  in  the  channels,  but 
for  reasons  unknown  to  the  Board  they  have  not  been  enforced.  In 
future  all  material  taken  from  the  river  should  be  placed  behind  the 
recommended  lines,  protected  from  the  currents  of  the  river  by  exist- 
ing dikes  or  by  dikes  which  may  be  built  to  give  such  protection  where 
no  dikes  now  exist. 

The  lines  which  are  recommended  in  this  report  for  the  approval  of 
the  Secretary  of  War  are  laid  out,  where  iK)ssible,  by  offsets  from  the 
base  lines  established  and  used  by  the  New  York  State  Survey  of  1887, 
and  aredescribed  in  detail  in  a  separate  paper  which,  with  five  illustra- 
tive sheets,  forms  an  inclosure  to  this  report. 

Very  respectfully,  your  obedient  servants, 

Henrt  L.  Abbot, 
Colonel  of  Engineers, 
Bvt  Brig.  Oen.j  U.  8.  A. 
Wm.  p.  Obaighill, 

Colonel  of  Engineers. 

O.  B.  COMSTOOK, 

Colonel  of  Engineers^ 

Bvt  Brig.  Oen.y  U.  8.  A. 

6.  L.  OiLLESPIEi, 

Lieutenant'  Colonel  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oasbt, 

Chief  of  Engineers^  U.  8.  A. 

fFirst  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  22, 1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

The  Harbor-Line  Board  for  New  York  Harbor  and  its  a<\jacent  waters, 
constituted  by  Special  Orders  No.  49,  Headquarters  Corps  of  Bngineers, 
October  6, 1888,  recommends  for  the  approval  of  the  Secretary  of  War 
certain  harbor-lines  in  the  Hudson  Biver  between  Tro^  ^\i^^^^  "^^M- 
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more,  described  in  accompanying  paper  and  delineated  upon  iuclofied 
(five)  tracings. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  apon  the  report  and  upon  each  of  the 
tracings  sabmitted. 

Thos.  Lincoln  Casey, 

Brig.  Oen.,  Chief  of  Engmsen. 


[Boimid  IndorMnent] 

War  Department, 

March  25, 1890. 

Approved. 

Bedfisld  Proctor, 

Secretary  of  War. 


DBSCRIPTION    OF   THE   HARBOR-UNB8   FOR   THE    HUDSON    RIVER   FROM    THE   STATB' 
DAIC   AT   TROT,  NEW  YORK,  TO    NEW  BALTIMORE,  MEW  YORK,  AI>OPTED   BT  THE 

'  HARBOR-LINE  BOARD  FOR  NEW  YORK  HARBOR  AT  ITS  SESSION  HELD  IN  THE  CITT 
OF  NEW  YORK  FEBRUARY  18.  1890,  AND  SUBMITTED  TO  THE  SECRETARY  OF  WAR 
FOB  APPROVAL  MARCH  18,  1890. 

The  lines  are  laid  out  upon  United  States  Engineer  maps  of  the  river  prepared  from 
the  sarreys  of  1884,  extending  from  Troy  to  New  Baltimore,  N.  Y.,  and  all  the  meas- 
urements given  in  the  following  description  are  scaled  from  the  maps. 

1.  East  Bank  ftom  Troy  to  New  Baltimore. 

2.  West  Bank  from  Troy  to  New  Baltimore. 

1.    BAST  BANK,  TROY  TO  NEW  BALTDfORB. 

Beginning  at  a  point  on  the  east  side  of  the  Hudson  River  where  the  present  dock 
line  mcersects  the  south  face  of  the  wall  of  the  sloop*lock  at  the  State  Dam;  thence 
on  a  straight  line  southerly  145  feet  aloof;  the  present  dock  line  to  a  point  where  the 
center  line  of  Middleburg  street  produced  intersects  the  present  dock  line,  which  line  is 
distant  from  the  west  line  of  River  street  (which  is  the  west  side  of  the  basin)  170  feet, 
measured  on  the  center  line  of  Middleburg  street ;  thence  in  a  straight  line  southerly 
1,405  feet  to  a  point  on  the  shore,  which  referred  to  a  point  at  the  northwest  comer  of 
Jay  and  River  streets,  is  187  feet  westerly  along  the  north  building  line  of  Jay  street 
and  68  feet  northerly  on  aline  parallel  to  the  west  side  of  River  street ;  thence  508  feet 
a  straiffht  line  southerly  to  a  point  on  the  center  line  of  Van  der  Heyden  street,  125  feet 
west  of  the  building  line  of  River  street ;  thence  in  a  straight  line  southerly  150  feet  to 
a  point  on  the  present  dock  line  117  feet  distant  from  the  west  building  line  of  River 
street,  measured  perpendicular  thereto ;  thence  in  a  straight  line  southerly  240  feet 
to  a  point  where  the  north  building  line  of  Hoosick  street  mterseote  the  present  dock 
line,  being  12{8  feet  from  the  west  building  line  of  River  street,  and  thence  in  a  straight 
line  southerly  on  the  same  line  produced  560  feet  to  a  point  on  the  present  dock  line ; 
thence  130  feet  along  the  present  dock  line  to  the  intersection  of  the  center  line  of 
Button  street  and  the  present  dock  line,  which  point  is  95  feet  dist-ant  from  the  west 
line  of  River  street,  measured  along  said  center  line  of  Hutton  street ;  thence  by  a 
curve  to  the  right,  whose  radius  is  1,980  feet,  a  distance  of  1,255  feet,  measured  by 
chords  of  100  feet  to  a  point  on  the  center  line  of  Federal  street.  Just  south  of  the 
Delaware  and  Hudson  Railroad  and  whero  that  center  line  intersects  the  present  dock 
line  252  feet  from  the  west  line  of  River  street ;  thence  southwesterly  by  a  straight 
line  for  a  distance  of  365  feet  to  a  point  on  the  center  line  of  Grand  street,  whero  said 
line  intersects  the  present  dock  line  102  feet,  from  the  west  line  of  Front  street,  sooth 
of  Grand  street;  thence  southwesterly  on  a  straight  line  for  a  distanoe  of  1,028  feet, 
to  whero  the  center  line  of  Broad w^  intersects  the  present  dock  Une,  being  distant 
ftom  the  west  line  of  River  street  222  feet  along  the  center  line  of  said  Broadway ; 
thence  by  a  straight  line  southwesterly  a  distance  of  400  feet  to  a  point  in  the  present 
dock  line  57  feet  from  the  west  line  of  >'ront  stroet,  on  a  line  perpendicuhur  tnereto; 
thence  southwesterly  200  feet  along  the  present  dock  line,  and  thence  along  the  present 
dock  line  173  feet,  to  where  the  center  line  of  State  stroet  intersects  the  present  dock 
line,  280  fee  t  from  the  west  Une  of  River  street ;  thence  on  the  same  line  oontinued  aloiur 
the  present  dock  lLne.210  feel  *,  tYi«uc«  «Xoxi^\i\i«^t«MAi\.^^^\xi»i^  i^O  (bet  ^  tlieovo  ^, 
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feet  to  the  corner  of  the  ferry  slip  at  the  foot  of  Ferry  street,  which  point  is  250  feet 
weet  of  the  west  line  of  River  street ;  thence  by  a  straight  line  1,210  feet  to  a  point  on 
the  center  line  of  Washington  street  produced,  166  feet  from  the  west  line  of  F^nt 
street ;  theuce  by  a  straight  line  320  feet  to  a  point  in  the  present  dock  line,  which  is  185 
feet  west>of  the  west  line  of  Front  street  on  a  line  perpendicular  thereto ;  thence  by  a 
straight  line  1*288  feet  to  the  comer  of  the  present  dock  line  on  the  north  side  of  Poesten 
Kill,  and  423  leet  from  the  west  line  of  River  street  on  a  line  perpendicnlar  thereto ; 
thence  by  a  straight  line  l.lf)3  feet  to  the  intersection  of  the  center  line  of  Monroe 
street  with  the  present  dock  line,  473  feet  from  the  west  building  line  of  River  street; 
thence  by  a  straight  line  2,590  feet  to  a  point  on  the  present  dock  line  of  Burden's 
I>ock,  which  is  900  feet  distant  from  the  center  line  of  the  Allmny  and  Qreenbush 
Railroad  and  perpendicular  thereto;  thence  aloos  the  present  dock  line  410  feet; 
thence  along  the  present  dock  line  450  feet  to  angle  in  the  present  dock  line ;  thence 
along  the  present  dock  line  470  feet  to  ansle  in  the  present  dock  line ;  thence  along 
the  present  dock  line  912  feet  to  the  comer  ol  the  dock  of  Troy  Steel  and  Irbn  Company, 
on  the  south  side  of  Winant's  Kill;  thence  along  the  present  dock  line  1,430  feet  to 
the  comer  of  dock  on  the  line  dividing  the  property  of  the  Troy  Steel  and  Iron  Com- 
pany from  that  of  James  Burden,  and  distant  on  said  line  from  the  center  line  of  the 
Albany  and  Qreenbush  Railroad  305  feet;  thence  b^  a  curve  to  the  right,  whose 
radius  is  2,230  feet,  a  distance  of  1,265  feet,  measured  in  chords  of  100  feet  to  a  point 
distant  62  feet  from  the  center  line  of  the  Albany  and  Qreenbush  Railroad,  measured 
on  the  radius  of  the  curve  produced;  thence  by  a  straight  line  4,303  feet  to  a  point 
on  the  west  face  of  Base  Island  Crib  Dike,  which  is  200  feet  from  the  north  end  of 
said  dike  and  210  feet  from  8.  S.  Station  "Railwav"  231,  measured  westerly  on  a  line 
perpendicular  to  Base  Island  Dike  and  along  the  face  of  said  dike  173  feet  northerly; 
theuQcalong  the  channel  face  of  said  dike  which,  referred  to  a  base  line  through 
S.  S.  Station  ''  Railway  "  231,  as  origin  and  **  Forbes  **  191,  is  described  by  the  follow- 
ing co-ordinates : 


AbMiaM. 

OidhiatM. 

IWt 
1,622 
2,602 
8,943 
4,600 
6,400 
6,906(8.3.  "Forbes**  191) 

FmL 
+690 

+76S 

+980 

+90S 

+1.110 

+1,100 

Thence  referred  to  a  base  line  through  S.  S.  Station  ''  Forbes"  191,  as  origin  and 
**  Bath"  190,  is  described  by  the  following  co-ordinates : 


AbMiMM. 

Oidinstoa. 

FttL 

FttL 

1,276 

+635 

8,236 

+636 

3,725 

+650 

3,283 

+490 

8,934 

+460 

Thence  referred  to   a  base  line  through  S.  S.  Station ''Bath"  190  as  origin  and 
"  BallQrounds"  230  is  described  by  the  following  co-ordinates: 


AbMiMA. 

OrdinatM. 

F^et. 

Feet 

213 

+515 

North  corner  of  Bath  Dock. 

1,898 
3,210 

+648 
+812 

Sooth  comer  of  Bath  Ferry  Slip. 
Point  on  New  York  Centnl  SsOnsd 
Bridge.  ' 

4.653 

+650 

Comer  of  Dock. 

6,150 

+563 

Do. 

6,138 

+205 

Bo. 
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Tbence  referred  to  a  baee  line  through  S.  S.  Station  ''Ball  Groands''  230  as  origin 
and  '*  Moleo"  156  is  describe^  by  the  following  co-ordinates : 


AImcIma. 

OrdinaiM. 

.FUt. 
1.140 
1,663 
2,742 
8.882 
4,868 

FmL 

+248 
+365 
+685 
+472 
+360 

Comer, of  dock. 

Do. 

Do. 
Conior  of  State  dike. 
Along  face  of  State  dike. 

Thenoe  referred   to  a  base  line  through  S.  8.  Station  *' Moles"  156  as  origin  and 
*'  Deniaon  "  166  is  described  by  the  following  co-ordinates : 


Ateoiaa». 

Ordinatei. 

- 

F$§t. 

642 

882 

2,038 

4,100 

+273 
+206 
+576 
+686 

Along  dike. 

North  end,  See.  I,  Papeottmee  Dike. 

Thence  referred  to  a  base  line  through  8.  8.  Station  **  Denison ''  166  as  origin  and 
''  Papsoannee  "  158  is  described  by  the  following  co-ordinates : 


AbeclMM. 

Ordinates. 

- 

Feet 
466 

2.063 
2,606 
8,268 
4,118 
4.072 

Feet. 
+    070 
+1,020 
006 
060 
012 
607 

Along  dike. 

Sonth  end  Seo.  I,  Papeoannee  Dike. 

At  the  south   oomer  channel  fiMeef 
PapBcannee  Dike,  Sectioa  H. 

Thence  referred  to  a  base  line  through  S.  S.  Station  *'  Papscannee"  156  as  origin 
and  ''  Cooper  ^  164  is  described  by  the  following  co-ordinates : 


AhaeiasA. 

Ordinatea 

Feet 

621 
8.136 

FeeL 
+458 
+860 

Which  point  is  at  the  comer  of  Papscannee  Dike,  section  III.,  on  the  channel  face, 
and  which  is  a  point  of  carve  to  the  left  whose  radius  is  2,350  feet  and  length  1,900 
feet  to  a  point  of  reversed  curve  whose  co-ordinates  are: 


AbeelMa. 

Ordinate. 

Feet, 
4.888 

Feet 
+346 

Thence  along  a  line  of  curve  to  the  right  for  a  distance  of  2,030  feet,  and  whooe 
radius  is  3,900  feet  to  apoint  of  compound  curve  which,  referred  to  a  baseline  through 
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S.S.  StatioD  '' Cooper"  164  as  origia  and  "Mailer"  159,  is  deecribed  by  the  following 
co-ordinates : 


AbwsiMft. 

OrdiBAte. 

FmL 
1.710 

F««L 
—315 

Point  of  oomponnd  ourre. 

Thence  by  a  carve  to  the  right  whose  radins  is  7,500  feet  for  a  distance  of  2,915  feet 
to  a  point  of  compoand  carve  the  co-ordinates  of  which 


AbMiua. 

Ordinate. 

F9tt. 
4,613 

Faet 
—78 

Thence  by  a  carve  to  the  right  whose  radios  is  1,625  feet  for  a  distance  of  510  feet  to  a 
point  of  reversed  carve  whose  co-ordinates  are— 


AbaeiaM. 

Ordinsto. 

F§u. 
6^086 

FmL 
+120 

Thence  by  a  carve  to  the  left  whose  radias  is  1,250  feet  and  its  length  410  Ibet  to 
point  of  tangent  whose  co-ordinates 


Absciaaa. 

Ordinate. 

FmL 

S^470 

F^BL 
+282 

Thence  referred  to  a  base  line  throagh  S.  S.  station  ''Mailer,"  159,  as  origin  and 
*' Campbell  Island,"  163,  is  described  by  the  following  co-ordinates : 


Abadaae.  t 

Ordinate. 

F—L 
878 

+242 

North  corner  of  Stsata'  Dook. 

Which  is  a  point  of  carve ;  thence  along  a  carve  to  the  right  whose  radias  is  5,000 
feet  for  a  distance  of  1,615  feet  to  a  point  of  taneent  on  the  channel  face  of  angle 
in  Staats'  Single  Pile  Dike,  the  co-ordinates  of  whicn 


Abaciaaik 

Ordinate. 

FteL 
1.980 

+76 

Thence  referred  to  the  same  base  line,  is  described  by  the  following  co-ordinates : 


Abacdaae. 


Fett 
3.114 
.5,032 

&  920  (S.  S.  atation  Campbell 
laland,  163.) 


Ordiaatea. 


+100 
+840 
+451 


1 


\ 
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To  a  point  which  referred  to  a  base  lioe  through  6.  S.  atation  "  Campbell,''  163^ 
origin  and  '*  Caatleton/'  167,  is  deacribed  by  the  following  co-ordinatee : 


40 


Ordinate 


Thenoe  soatherly  and  along  the  channel-face  of  the  single-pile  dike  refened  aaaboT^ 
and  described  by  the  following  co-ordinates : 


▲bMins. 

OrdinstM. 

878 
2,248 

Feet. 

+512 

+646 

The  north  end  of  the  channel-face  of  Campbell  Island  Dike ;  thenoe  along  said  diks 
referred  as  above  and  described  by  the  following  co-ordinates : 


AbidflMB. 

Ordlnatw. 

Fe$t. 

2,008 

8,122 

8,280 

8,472 

8,042 

Feet 

+700 

+700 

+680 

+676 

+618 

Comer  of  dock. 

Which  is  at  an  ansle  of  Campbell  Island  Dike ;  thence  by  a  straight  line  a  distanoe 
of  385  feet  to  a  point  of  curve  described  by  the  following  co-ordinates : 


AhMifMa. 

Ordinate. 

Feet, 
4,227 

F\eet* 
+670 

Thence  by  a  carve  to  the  riffht,  whose  radius  is  4,166.6  feet  and  length  615  feet,  to 
a  point  of  tangent  on  the  channel-face  of  Cow  Island  Dike  and  described  by  the  fol- 
lowing co-ordinates : 


Abedeea. 

Ordinate. 

FetL 
4,816 

Feet, 
+638 

'Thence  along  the  face  of  said  dike  to  a  point  whose  oo-oidinatea  are  deaexibed 
'follows: 


AlMdaes. 

Ordinateib 

Feet, 
6,158 
6,846 
6,006 

1..., 

FetL  • 

+540 
+543 
+652 
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Thenoe  along  Cow  Island  Single  Pile  Dike  to  ite  son  them  end  and  on  the  channel- 
faoe,  which  point  referred  to  a  haae  line  thtoagh  8.  8.  station  ''Caetleton/'  167,  aa 
origin,  and  ''Clapper/'  161,  is  desorihed  by  the  foilowiag  oo-ordinatea: 


▲beeina. 

Ordtnste. 

6W 

+5« 

Thence  on  a  straight  line  as  described  by  the  following 


▲bMisaa. 

OrdiiiAtd. 

4,163 

■HS9 

To  a  point  on  the  channel-face  of  Castleton  Dike  where  the  north  face  of  the  branch 
dike  intersects  the  channel-Cace  of  the  main  dike ;  thence  along  said  dike  to  a  point 
described  by  the  following  co-ordinates : 


▲iMdMS. 

Ordiastsw 

6^612 

FmL 

+66S 

Thence  along  said  dike  as  described  by  the  following  co-ordinates  t 


▲bcpiMS. 

Ordinate. 

FuL 
4,021 

FtL 
660 

Thence  along  the  channel-face  of  State  Dike  as  described  by  the  following  eo-ordi- 
nates : 


▲bMifsa. 

Oidiaats. 

FhL 

7,4M 

+1,028 

Which  noint  referred  to  a  base  line  through  S.  S.  station  "  Clapper,''  161,  aa  origin, 
and ''  Mnll's  Plaat,"  173,  is  described  by  the  following  co-ordinates : 


A^itM. 

Ordinste. 

* 

Fttt, 

206 

FuL 

+1.002 

Thence,  as  refwred  above,  along  the  channel-fiice  of  State  Dike  and  described  by  the 
following  co-ordinates : 


AbMiMB. 

OrdinstOT. 

Fe€t. 

1,080 
2,34« 

FteL 

+1,008 
+    085 
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To  south  end  of  the  ohannel-fftoe  of  State  Dike  at  Nine  Mile  Tree ;  thence  aoniein^ 
above  and  deoeribed  by  the  following  coordinates ; 


Ab— . 

OrtfaitM 

- 

Ft0t 

4,003 

4,806 

5,573 

6,778 

7,056 

8.360 

8,830  Ifoirs  Light 
10,950 

11,812  Which  point  iaS.S* 
station  173. 

FeeL 

+002 
+870 
+775 
+630 
+502 
+466 
+420 
+208 
+  32 

Korih  end  of  United  Stales  IMke. 

To  aonth  end  of  ftiU  dike  below. 
Soath>eDdorha]fdikeL 

Thence  referred  to  a  base  line  throngh  S.  S.  station  "Mali's  Plaaf  173,  aoori^ 
and  '*  Lower  Schodack  Island,"  180,  is  de8cril>ed  by  the  following  oo-ordinates: 


AbacissA. 

Onlinatea. 

Feet. 
183 
1,886 
4,130 
4.468 
5,066 

FeeL 
+    160 
+    682 

+1.15* 
+1.215 
+1.412 

North  end  of  State  Dike, 
South  end  of  State  Dike. 

Which  is  a  point  of  curve  to  the  left  whose  radios  is  1,470  feet  and  length  1,420  fiwt; 
thence  along  said  curve  to  a  point  of  tangent  whoso  co-ordinatee  axe  deeeribed  n 
foUowB : 


▲beoissn. 

Ordinatea. 

FM. 

6,485 
6,658 

FeeL 

+1,878 
+1. 314 

Which  ia  a  point  of  carve  to  the  right  whose  radlhs  is  880  feet  and  length  342  feet,  to 
a  poUit  of  tangent  whose  co-ordinates  are  described  as  follows : 


▲baciaas. 

OrdhiAtea. 

FeeL 

FeeL 

7,003 

+1.270 

8,276 

+1.828 

8,546 

+1.890 

0.268 

+1.646 

0.658  Which  point  ia  S.  S. 

+1.622 

atation  "Lower  Soho- 

daok  Taland,"  180. 

Thence  referred  to  a  base  line  through  S.  S.  station  Lower  Schodack  Island  160, 
origin,  and  Hotailing  Island  279  is' described  as  follows: 


▲baoiaas. 

Ordinatea. 

Feet. 

FeeL 

• 

028 

- 

hl.M7 

Same  point  aa 

above,  9,068  feet  + 

1,194 

- 

hi.  325 

1.622  feet 

1,896 

- 

hi,  107 

3,550 

- 

f-    538 

3.558 

- 

-    518 

4,020 

- 

h    357 

4,963  Which  point  ia  S.  S. 

- 

h      40 

atation   "Hotailing 

laland,"  179. 

1 

\ 
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>  referred  to  a  baae  Vine  throogh  S.  8.  statioD,  '*  Hotailmg  laland,"  179,  as  origin, 
fan  Aldtyne,"  344,  is  described  by  the  following  co-ordiaatea : 


▲bMiSMB. 

OrdinatM. 

Feet. 

808 

1,612 

8,612 

FeeL 
+    400 
+1,016 
+1. 610 

2.  WXST  BANK,  TROT  TO  NEW  BALTIMOIUB. 

nning  at  a  point  on  the  present  dock  at  the  State  Dam  on  the  west  side  of  the 
a  River  at  Troy,  N.  Y.,  175  feet  east  of  the  east  building  line  of  Hudson  avenue 
ed  and  163  feet  north  of  the  north  building  line  of  Bleecker  street  prodaced; 
southerly  445  feet  to  a  point  242  feet  from  east  line  of  Hudson  avenue ;  thence 
raight  line  southerly  1,112  feet  to  a  point  on  the  center  line  of  Center  street 
ied  and  218  feet  easterly  on  said  line  from  the  east  line  of  Hudson  avenue ; 
southerly  on  the  same  line  258  feet ;  thence  1,190  feet  to  a  point  on  the  center 
Hamilton  street  produced  and  412  feet  from  the  west  line  of  George  street ; 
bv  a  straight  line  938  feet  to  a  point  on  the  present  dock  line  at  the  Intersec- 
'  the  south  line  of  Washiogton  street ;  thence  along  the  present  dock  line  985 
anoint  on  the  center  line  of  Saratoga  street  distant  165  feet  from  the  east 
Hudson  avenue ;  thence  by  a  straight  line  917  feet  along  the  present  dock  to 
iT  which  is  87  feet  east  of  the  east  line  of  Hudson  avenue ;  thence  following 
Ment  dock  line  to  a  point  which  is  360  feet  northerly  from  north  side  of  Congress 
Bridge  along  said  dock  line,  and  thence  by  a  straiicht  line  1,050  feet  to  the  oor- 
doek  on  west  side  of  ferry  slip  at  the  foot  of  Sixteenth  street,  382  feet  from  east 
Broadway  on  a  line  parallel  to  the  line  of  Sixteeenth  street ;  thence  by  a 
it  line  1,200  feet  to  a  point  on  the  present  dock,  line  192  feet  east  of  the  east  line 
kdway  and  158  feet  north  of  north  line  of  Fourteenth  street  produced ;  thence 
^ight  line  along  the  present  dock  line  148  feet  to  a  point  on  the  present  dock 
2  feet  east  of  the  east  line  of  Broadway  at  Fourteenth  street  and  12  feet  north 
line;  thence  by  a  straight  line  1,110  feet  to  a  point  at  the  north  comer  of 
ssent  stone  dock  at  the  arsenal,  where  it  intersects  the  south  wsU  of  water- 
ihence  by  a  straight  line  762  feet  along  the  Arsenal  Dock  to  the  sontheast 
of  said  dock :  thence  1,290  feet  to  a  point  on  the  present  dock  line  near  Ninth 
which  is  55  reet  north  of  north  line  of  Ninth  street  and  250  feet  east  of  east 
Broadway;  thence  by  a  straight  line  910  feet  to  a  point  on  the  south  line  of 
h  street  and  285  feet  east  of  the  east  line  of  Broadway;  thence  on  the  continu- 
»f  said  line  220  feet  to  a  point  of  curve  which  is  296  feet  east  of  the  east  line 
adway  measured  on  a  line  parallel  to  Seventh  street;  thence  by  a  curve  to 
t  whose  radios  is  5,833.3  feet  320  feet  to  a  point  on  the  curve  and  at  the  inter- 
i  of  the  center  line  of  Sixth  street  produced  320  feet  east  of  the  east  line  of 
^ay;  thence  on  the  same  curve  470  feet  to  a  point  on  the  line  of  the  north 
'  Roy's  shawl  factory  produced,  and  195  feet  east  of  the  northeast  comer  of 
ictory ;  thence  by  the  same  curve  816  feet  to  a  point  on  the  projection  of  the 
building  line  of  Roy's  shawl  factory  produced,  and  390  feet  from  the  southeast 
of  said  factory ;  thence  on  the  same  curve  815  feet  to  a  point  of  tangent  at  the 
ftter  line  on  the  channel-face  of  Port  Schuyler  Dike,  which  point  is  942  feet  east 
west  line  of  Broadway  and  on  a  line  parallel  to  the  center  line  of  First  street 
>  feet  north  of  the  south  line,  making  a  total  length  of  2,421  feet ;  thence 
said  dike  at  low-water  line  on  the  channel-face  a  distance  of  1,745  feet  to  a 
>f  curve,  and  thence  by  a  curve  to  the  right  whose  radius  is  2,180  feet  a  dis- 
of  1,450  feet  to  a  point  of  tauf^ent,  and  Uience  by  a  straight  line  southwest- 
790  feet  to  the  north  end  of  Hillhouse  Island  Revetment  at  low-water  line ; 
I  along  said  face  of  revetment  838  feet,  and  thence  by  a  straight  line  1,075  feet 
»int  at  the  south  end  of  said  revetment  at  low-water  line ;  thence  bv  a  straight 
ong  the  channel- face  of  High  Dike  753  feet  to  a  jiolnt  on  said  channel-face, 
point  is  distant  4:^  feet  from  S.  S.  station  "  Race  Course, "  236,  on  line  perpen- 
r  to  the  line  of  said  dike ;  thence  along  said  dike  2,193  feet  to  a  point  at  the  ex- 
Bouth  end  of  High  Dike,  and  thence  by  a  straight  line  along  the  face  of  Pa- 
Island  Dike  at  mean  low- water  line  for  a  distance  of  1,470  feet  to  a  point  which 
tcndicnlarly  distant  from  S.  S.  station  192,  693  feet,  and  thence  on  the  same  line 
led  100  feet  to  a  point  where  the  present  dock  line  intersects  Patroons  Island 
t  low-water  line  and  thence  by  a  straight  line  along  the  channel-face  of  said 
•r  a  distance  of  725  feet  to  about  the  end  of  Patroons  Island  B«v«lin«iA^NR\i\sStL 
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point,  referred  to  a  baMr1in6  through  S.  S.  station  192  as  the  origin  and  ''Sage,"  189| 
IS  described  as  follows  by  co-ordinates : 


▲bMlM». 

OrdinatM. 

FeeL 

FeeL 

763 

—    803 

End  of  PatrooM  Islaad  lUrvtMsat. 

2.600 

—1,102 

2,088 

—1,155 

4,103 

—1.230 

4.800 

-1.270 

6,436 

—1,270 

Thence  referred  to  a  line  passine  throngh  S.  S.  station  ''Sage"  189,  aa  origin 
* 'Abutment/'  188,  described  by  the  following  co-ordinates: 


and 


▲bMlM». 

Ordinates. 

, 

Feet 

362 

838 

1,688 

2.886 

Feet. 
-1.226 
—1.146 

—  900 

-  532 

Soath  oomer  of  dock. 

Which  point  is  about  150  feet  sonth  of  the  extreme  south  end  of  Patroona  Lower  Idsnd. 
The  bulkhead  line  on  the  west  shore  of  Patroons  Lower  Idaod,  referred  to  a  bue 
line  through  S.  8.  station  192  as  origin  and  "  Sage/'  189,  ia  deocrlbed  by  the  follow- 
ing co-ordinates : 


▲baoisM. 

OrdinstM. 

FeeL 
2.862 
6.187 

-^460 
-862 

And  referred  to  a  base  line  through  S.  S.  station  "  Sage,"  189,  as  origin  and  ''Abat- 
ment,"  188,  is  described  by  the  following  co-ordinates : 


▲ImoImb. 

OrdlnatM. 

Feet 
1,685 
2.760 

Feet 
—263 
—420 

The  bulkhead  line  along  the  main  west  shore  at  the  Inmber  district  at  Albany,  re- 
ferred to  a  base  line  through  S.  S.  station  192  as  origin  and  "Sage,"  189,  is  deociibad 
by  the  following  co-ordinates : 


▲baoiflMB. 

Ozdinstos. 

FeeL 
4.087 
4,877 
6^882 

Feet 
-162 
—120 
—108 
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And  referred  to  a  base  line  throngh  S.  S.  station  "Sage/'  189,  as  origin  and  "Ai>at- 
ment,"  188,  is  described  as  foUows : 


X 


AbMiia». 

OrdiiuitM. 

F$eL 
485 
1,264 
2,661 
8,005 
8,785 
3,881 
4,487 
8^182 

FteL 

At  Bortli  oomer  of  ferry  dip. 
At  aonth  oonier  of  tem  slip. 
At  northoMt  oomer  GommDia  Street 
Pier,  AlbMiy  BiMin. 

+100 
—120 
—187 

—  05 

—  78 

—  37 

To  a  point  on  tbe  channel  face  of  Colnmbia  Street  Pier ;  thence  along  the  present  dock 
line  1,235  feet;  thence  788  feet,  to  the  sontheast  corner  of  said  pier ;  thence,  begin- 
ning at  the  northeast  comer,  on  the  channel  face  of  the  State  Street  Pier  and  present 
dock  line,  and  running  along  said  line  1,000  feet,  to  the  southeast  corner ;  thence,  be- 
ginning at  a  point  ^^  ^^®  present  dock  line  where  the  south  line  of  Hamilton  street 
intersects  the  present  dock  line  and  198  feet  from  the  west  line  of  Broadway ;  thence 
610  feet  to  a  point  on  the  present  dock  line  which  is  296  feet  north  of  the  south  *line 
of  Madison  ayenue  and  178  feet  east  of  the  east  line  of  Broadway  projected,  and  thence 
running  along  said  dock  line  29d  feet,  to  a  point  where  the  present  dock  line  inter- 
sects the  south  line  of  Madison  avenue  and  220  feet  from  the  east  line  of  Broadway  ; 
thence  by  a  straight  line,  following  the  present  dock  line,  945  feet,  to  where  the  pres- 
ent dock  line  is  intersected  by  the  projection  of  the  north  building  line  of  Ferry  street, 
the  approach  to  the  bridge,  and  245  feet  from  the  east  line  of  Broadway ;  thence  along 
the  present  dock  line  520  feet,  to  where  the  center  line  of  Bensselaer  stnreet  intersects 
the  preseiit  dock  line,  and  231  feet  east  of  the  east  line  of  Broadway ;  thence  along 
the  present  dock  line  525  feet  to  where  the  center  line  of  Cherry  street  intersects  the 
ptesent  dock  line,  and  distant  218  feet  from  the  east  line  of  Broadway ;  thence  along 
the  present  dock  line  565  feet,  to  where  the  south  line  of  Fourth  ayenue,  produced, 
intersects  the  present  dock  line,  and  distant  from  the  east  line  of  Broadway  215  feet ; 
thence  from  said  point,  oa  a  stoaight  line,  2,208  feet  to  a  point  at  the  angle  on  the 
channel-face  of  Small  Island  Dike,  700  feet  firom  the  southeast  comer  of  Jagger  Fur- 
nace Dock ;  thence  along  the  channel-face  of  said  dike  800  feet :  thence  685  feet,  460 
feet,  835  feet,  1,085  feet,  and  740  feet,  to  the  end  of  said  dike,  where  it  intersects  the 
half  dike  at  the  north  end  of  Bogart  Island,  which  point  referred  to  a  base  line  through 
8.  S.  station  "  Westerloe  Island,"  170,  as  origin  and  Parke  bolt,  is  described  as  fol- 
lows : 


AlMOilSS. 

Ordiiuile. 

• 

830 

--620 

North  end  of  Bogut  IslMid  Book. 

Thence  along  the  channel-face  of  Bojgart  Island  Dike,  referred  to  the  same  base  line,, 
is  described  by  the  following  co-ordinates : 


Abeoieae. 

Ordiiwtee. 

Ftst. 

1,102 
2,446 
3,685 

• 

Fml 

-670 
-«02 
'878 

\ 
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Which  18  ft  point  ou  the  chaDnel-fiice  at  the  north  end  of  Overalaagh  Dike  No.  1  at 
low- water  line ;  thenoe  alon^  the  ohannel-face  of  said  dike  at  low-water  line  ai 
deeoribed  by  following  co-ordinates : 


AbaoisMB. 

Ordintttes. 

Ftet 

4,968 
6.390 
5,834 
6,000 
7,118 

F9$t 

—618 
-600 
-«72 
-•35 

To  a  point  at  the  end  of  Overslaugh  Dike  No.  1 ;  thence  along  the  ohuuiel-fioe  of 
single  pile-dike  as  described  by  the  following  co-ordinates : 


AbSOiMA 

OrdlnatM. 

Fe$t. 
7,295 
7,945 

Feet. 
—    990 
-1,240 

Which  is  a  point  in  the  channel-face  at  the  angle  in  Abbey  Channel  Dike ;  thenoe 
along  the  cnannel-face  of  said  dike  and  Oyerslangh  Dike  No.  2  at  low-water  lineie- 
ferrM  to  a  base  line  through  S.  S.  station  Parke,  bolt  as  origin  and  "  Van  Wie,''  148, 
as  described  by  the  following  oo-ordinatos : 


AbMiMA. 

OidinatM. 

Feet. 
1,068 

1,960 
8,688 
4,478 
6,142 

Feet 
—1,053 

—  870 

—  380 

—  173 

—  50 

North  end  of  OrenlMigh  No.  2  at  M. 
L.  W.L. 

Which  point  is  on  the  channel-face  at  the  lower  end  at  low- water  line  of  Orerslaiigli 
Dike  No.  2,  thence 


Abaoiaaa. 

Ordinate. 

Feet. 

6,002 

F^eL 

—20 

Which  point  is  the  south  end  of  Stone  Light  Dike  at  Stone  Light. 

The  bulkhead  line  along  the  main  shore  referred  to  the  same  base  line  is  descrilwd 
as  follows : 


Abaoiaaa. 

Ordinate. 

FeeL 
6,660 

Feet. 

+834 

>         i 
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Thence  referred  to  Abase  line  through  8.  6.  station  ''Van  Wie,'*  146,  as  origin  and 
**  Winnie's  Dock,  *'  160,  is  described  by  the  following  co-ordinates : 


▲bflCiflSB. 

Ordinates. 

FM. 

00 

755 

878 

1.612 

1,747 

4.888 

FteL 
—  88 

-4180    . 

-800 

-880 

—387 

—126 

Korlheast  corner  of  Winnie't  Bock. 
Soatheast  corner  of  Winnie's  Dock. 
NorthoMt  comer  of  »  dock. 
SoathcMt  corner  of  same  dock. 
To  an  angle  in  the  channel-face  of 
Winnie's  Single  Pile  Dock. 

Thence  along  the  channel-face  of  said  dike— 


Abacisia. 

Ordinaie. 

FmL 
6.170 

FM, 

-35 

To  the  comer  of  a  dock. 

TheDce  referred  to  a  base  line  throoffh  S.  8.  station  **  Winnie's  Dock,"  160, 
and  ''Farda  Hook,"  bolt,  is  described  oy  the  following  co-ordinates: 


as  ongin 


AbedasB. 

Ordinatea. 

. 

FMt, 

138 
1.310 
2.053 
2,028 

3. 080  (PardaHook,  bolt.) 

FseL 
—80 

+68 

+«o 

—78 

Wbich  point  is  on  the  ohannel-fbee  of 

the  dike  at  Parda  Hook  Light. 
Beginning  of  bolktaeadUne  at  Parda 

Thence  referred  to  a  base-line  through  8.  8.  Station  "Parda  Hook,"  bolt  as  origin 
and  *'  Baker"  162,  is  described  by  the  following  co-ordinates : 


▲bMsiaaa. 

Ordhiatea. 

FuL 

700 
1,035 
1,802 

4,382 

4,834 

8.042 
7,623 
8,087 
8,302 

FM, 

—  167 

—  132 

—  220 

—  578 

—  656 

—  1,018 

—  1.035 

—  1,067 

—  1,056 

At  the  comer  of  a  dock. 

South  end  of  Cedar  HiU  Single  PUe 

Dike. 
Angle  in  the  channel  fikce  of  Oedar 

Hill  Dike. 
Along  the  channel  fboe  of  Cedar  Hill 
Dike. 
Do. 
Do. 
Do. 
Do. 

wbich  point  is  a  point  of  curve :  thence  leaving  the  channel  face  of  thedike  by  a  curve 
to  the  left,  whose  radius  is  4,16n.6  feet  and  length  600  feet,  to  a  point  of  reversed 
curve,  which  point  is  described  by  the  following  co-ordinate : 


A.U,^ 

Oidinatea. 

Feet. 
8^054 

Faet, 

-*  1,105 
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Tbenoe  by  a  oorve  to  the  right,  whose  radios  is  9,166.6  feet,  for.»a  distance  of  4,€2S 
feet,  and  farther  described  by  tbe  following  co-ordinates  referred  to  a  base  lins 
throagh  S.  8.  8Utioa  '*  Baker''  162  as  origin  and  "8had  Island ''  171: 


Abtcine. 

OrdisAtee. 

FMi, 
188 

1,147 
2,066 
2,403 
4,032 

'  FitL 

—  1,190 

-1,228 
—1,170 

—  1,123 

—  715 

Corner  of  Ridgewood'sIeeGonpsay's 
Dook. 

Comer  of  an  ioe  oompsay't  dock. 
Comer  of  m  dook. 

which  point  is  the  end  of  the  carre.  The  bolk-head  line  tklonx  the  main  shore  west 
of  Schermerhom  Island,  referred  to  a  base-line  throagh  8. 8.  Station  '*  Baker"  162  so 
origin  and  ''Shad  Island"  171,  is  described  by  the  foUowing  oo-ordinatee : 


AbeoisuB. 

OrdinAtee. 

FmL 

748 
6,180 

—  108 
—278 

which  point  is  the  end  of  Shad  Island  Dike  north;  thence  referred  to  a  base  Une 
throoffh  8.  8.  SUtion  *'  Shad  Island"  171  as  origin  and  "  Malls"  169,  is  deaenbed  by 
the  following  co-ordinates : 


AbfloiMii. 

Ordlnetee. 

705 
1,613 

2,180 
4,110 

«,707(S.B.8ta. 
MnU'elOO). 

FMt. 

—  187 

—  105 

—  210 
-858 

-538 

Soath  end  of  Sbed  Island  Dike. 
Chflonel  feoe  of  dike  at  Mali's  Upper 
Beacon. 

Channel  face  of  dike  at  Mnll'e  Upper 
Beacon. 

Thence  referred  to  a  baseline  throagh  8.  8.  Station  "  Moll's "  169  as  origin  and 
''Roach  Hook"  174,  is  described  by  the  following  co-ordinates: 


AboolMiB. 

Ordinatee. 

FmL 
1,172 

1,420 

2,647      ' 

3.000 

4,8«2 

Feet 

—  400 

—388 

—  258 

—  230 
-885 

Northeast  oomer  of  dook  at  North 

Coeyman*s  ioe-hoase. 
Sontheast  comer  of  dook  at  North 

Coeyinan*s  ice-house. 

f  "  T 
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which  is  a  point  on  the  channel  face  at  tho  north  end  of  Roach  Hook  half  dike; 
thence  referred  to  a  baseline  thronf^h  S.  S.  Station  **  Roach  Hook  "  174  as  origin  and 
''Van  Dalfsen''  177,  is  described  by  the  following  co-ordinates: 


▲bMiSUB. 

OrdinatM. 

FeeL 

Feet, 

720 

—    372 

1,820 

—    435 

1,026 

—     482 

Bnd  of  channel  face  of  Boah  Hook 
Dike. 

1,710 

—     450 

If  ortb  end  on  channel  Cmo  of  Coey- 
man*t  Dike. 

2,050 

—     280 

2,296 

—    210 

2,096 

—     172 

2,950 

—     188 

3,603 

—     300 

Corner  of  Brigg't  Dock  at  Coeyman'a. 

4,270 

-     433 

4,807 

—     702 

4,876 

—     752 

5,063 

—     872 

0^318 

—  1,070 

6^578 

—  1,360 

Soath  end  of  channel  face  of  Barren 

* 

IriaadDike. 

6,077 

—  1.655 

Dock  line  at  Barren  laUnd. 

6,238 

—  1,602 

6^450 

—  1.710 

Comer  of  Barren  lalaad  ioe-honae 
dock. 

Thence  referred  to  a  base  line  through  8.  .8  Station  ''Van  Dalfsen"  177  as  origin  and 
"  Parson  "  155,  is  described  by  the  following  co-ordinates : 


AbecisMB. 

Onllnatee. 

FeeL 
672 

2,032 

3,292 

4,900 

5,152 

FeeL 

—  1,785 

—1,775 

—  1,748 
—1,406 
—1,350 

Sontheast  comer  of  iee-honaedoek  at 

Barren  Island. 
North  end  of  the  channel  face  of  West 

Dike. 
Angle  in  the  channel  face  of  West 

Dike. 
Interspection  of  channel  fiMO  of  Weat 

Dike  and  Branch  Dike.                   ' 

Thenoe  referred  to  a  base  line  through  S.  S.  Station  "  Parson"  155  as  origin  and 
'*  Vanderpoel "  181,  is  described  by  the  following  co-ordinates. 


AbieisMB. 

Ordinate!. 

FeeL 
428 

1,638 

FeeL 
—  1,222 

-1,658 

South  end  of  channel  Amo  of  Weat 
Dike. 

Which  is  a  point  of  curve  whose  radius  is  4,166.6  feet ;  thence  along  said  curve, 
whose  length  is  313  feet,  to  a  point  of  reversed  curve  which  is  described  by  the  fol- 
lowing co-ordinates : 


BNO90 60 


Abfldaaa. 

Ofdinata. 

1,886 

FeeL 
—968 

i 
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Thence  aloiif(  a  oarve  to  the  left,  whoeo  radios  is  4,166.6  feet  and  whose  length  181,395 
feet,  to  a  point  at  the  end  of  the  oanre  which  is  described  as  ibllows : 


▲bMilMB. 

Ordinateft. 

FmL 

2,780 

8,884 

—743 
-668 

Konh  ooraer  of  New  Baltimore  Do<A: 

end 
South  oomer  of  e  Pook. 

Thence  referred  to  a  base  line  through  S.  S.  station  ^'  Vanderpoel,  **  181,  as  origin  sad 
Stone  Honse,  ^  345,  is  described  as  follows : 


« 


Abedasa. 

Ordinate. 

- 

FmL 
—  580 

Noith  oomer  of  a  dook. 

Which  is  a  point  of  cnrve ;  thence  hj  a  curve  to  the  right  1,610  feet  whose  radim  if 
8,333.3  feet  to  a  point  of  tangent  whose  co-ordinates 


AbsdaaiB. 

Ordinatea. 

1,«3I 
2,812 
3,651 
3,918 
6,428 
6,603 

F9^. 

—  713 

—  088 

—  878 

—  808 

—  687 
—546 

Soath  oomer  of  doek. 

South  oomer  of  dock. 
North  oomer  of  dock. 
South  oomer  of  dock. 

£  14. 

ESTABLISHMENT  OF  HARBOR  LINES  OF  NEW  YORK  HARBOR  AND  ITS 

ADJACENT  WATERS. 


a.  harbor  lines  for  kill  yon  kull  and  shooter's  island. 

Harbor  Line  Board, 
New  York  Cityy  December  18, 1889. 

General  :  The  Board  on  Harbor  Lines  for  New  York  Harbor  has  the 
honor  to  snbmit  a  report  on  pier  and  bulkhead  lines  proposed  by  it  for 
Kill  von  KuU  and  Shooter's  Island.  The  report  is  accompanied  by  a 
tracing  showing  the  proposed  lines,  and  a  detailed  description  of  them, 
which  are  recommended  for  the  approval  of  the  Secretary  of  War. 

Pier  and  balkhead  lines  on  the  south  side  of  Kill  von  Eull  were  es- 
tablished by  the  State  of  New  York  May  26,  1881,  Statutes,  chapter 
363,  on  the  recommendation  of  a  Board,  in  1878,  composed  of  G^n.  A.  A. 
Humphreys,  Chief  of  Engineers,  0.  P.  Patterson,^  Superintendent  of  the 
Coast  Survey,  and  Lieut.  Col.  John  Newton,  Corps  of  Engineers.  Tliis 
Board  also  recommended  lines  for  the  north  side  of  Kill  von  Eull,  since 
it  was  evident  that  the  interests  of  navigation  made  the  lines  on  the 
two  sides  dependent  on  each  other.  Harbor  lines  for  both  sides  of  Kill 
von  Eull  had  been  recommended  in  1857  by  a  Board  composed  of  Qen, 
J.  O.  Totten,  Chief  of  Engineers,  A.  D.  Bache,  Supel'intendent  of  the 
Coast  Survey,  and  (3apt.  0.  H.  Davis,  U.  8.  Navy. 

The  lines  recommended  by  that  Board  were  adopted  by  the  State  of 
New  York,  but  not  by  the  State  of  New  Jersey.    They  gave  a  wider 
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waterway  than  those  recommended  by  the  Board  of  1878.  On  July  I, 
1856,  the  harbor  commissioners  of  New  York  attempted  to  obtain  co- 
operation on  the  part  of  New  Jersey  in  the  establishment  of  harbor 
lines,  but  without  success.  Since  that  date  the  two  States  have  acted 
independently  on  the  subject. 

The  pier-h^ad  lines  on  the  two  shores  recommended  by  the  Board  of 
1878  nowhere  had  an  interval  less  than  1,100  feet,  and  it  is  to.be  re- 
gretted that  this  interval  was,  by  the  action  of  the  State  of  New  Jersey, 
subsequently  diminished. 

On  July  12,  1884,  the  State  of  New  Jersey,  through  its  riparian 
commission,  established  a  pier-head  line  which  was  generally  further 
from  land  than  that  recommended  by  the  Board  of  1878,  already  re- 
ferred to,  and  which  at  one  place,  near  Bergen  Point,  left  an  interval 
of  but  915  feet  between  it  and  the  previously  established  bulkhead 
lines  on  the  Staten  Island  side  of  the  channel. 

In  the  interval  of  time  which  has  elapsed  Bince  the  establishment  of 
these  lines  numerous  piers  have  been  built  out  to  the  pier-head  lines 
on  the  two  sidea  of  the  channel,  and  great  injury  would  now  be  done 
to  the  property  owners  along  the  north  side  of  Kill  von  Kull  by  re- 
quiring the  removal  of  piers  already  built  in  order  to  obtain  the  width 
of  water-way  which  once  existed  and  which,  in  the  interests  of  the  great 
commerce  through  Kill  von  Kull,  is  still  desirable.  -  In  1885  the  part  of 
this  commerce  derived  from  Arthur  Kill  alone  amounted  to  nearly 
6,000,000  tons  annually. 

In  view  of  the  injury  which  would  be  done  to  existing  interests,  this 
Board  does  not  now  deem  it  advisable  to  make  any  general  changes  in 
the  pier  and  bulkhead  lines  along  Kill  von  Kull  as  now  separately 
established  by  the  two  States,  and  on  the  tracing  submitted  herewith 
has  adopted  them  with  two  exceptions. 

One  of  the  exceptions  is  near  Bergen  Point,  where  for  a  distance  of 
about  7,000  feet  measured  along  the  pier-head  line,  the  line  now  rec- 
ommended by  this  Board  lies  nearer  to  the  shore  than  the  line  estab- 
*  lished  by  the  State  of  New  Jersey,  the  greatest  interval  between  the 
two  being  about  270  feet. 

This  increases  the  width  at  the  narrowest  water-way  near  Garrison 
Street,  Bergen  Point,  already  referred  to,  from  about  915  feet  to  1,100  feet. 

Attention  is  invited  to  the  fact  that  the  State  of  New  Jersey  has, 
under  a  general  law,  for  consideration,  made  to  individuals  or  to  the 
City  of  Bayonne  grants  of  land  under  water  for  some  portions  of  this 
strip  already  referred  to  which  is  about  7,000  feet  long,  its  width  vary- 
ing from  nothing  to  270  feet. 

The  interests  aflfected  have  been  heard  by  the  Board,  and  they  oppose 
the  change  in  the  existing  lines.  It  appears  that  since  1885  the  State 
of  New  Jersey  has  inserted  in  its  grants  under  water  a  proviso  that  no 
claim  against  New  Jersey  shall  be  made  by  the  grantees  in  consequence 
of  any  change  made  by  the  United  States  in  the  pier  and  bulkhead  lines 
established  by  New  Jersey,  the  pier-head  line  being  the  limit  of  these 
grants  under  water,  but  that  it  did  not  do  so  prior  to  that  date.  It  is 
tiot  thought  that  the  presence  or  absence  of  such  a  clause  in  these  grants 
could  in  any  way  affect  the  paramount  control  by  the  United  States 
over  navigable  waters.  Nor  is  it  thought  that  moving  this  line  towards 
shore  will  give  to  the  grantees  any  valid  claim  for  damages  against  the 
United  States.  In  the  area  referred  to  there  are  no  piers  or  other  ex- 
isting structures,  and  the  effect  of  the  change  of  lines  is  simply  to  pro- 
hibit the  erection  of  such  structures  therein — a  right  now  v«Siti^<l\\i\Xi^ 
grantees  of  land  under  water. 
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The  second  change  propofted  by  the  Board  in  existing  lines  is  on  the 
Staten  Island  side  ^tween  Franklin  Avenne  and  Davis  AvenaOi  where 
the  pier  and  bnlkhead  line  can  be  pushed  toward  the  shore,  thns  giving 
intTcased  width  of  water-way  without  interfering  with  any  existing 
stractures. 

The  change  covers  a  strip  abont  5,000  feet  long,  varjnng  firom  0  to  150 
feet  in  width. 
So  far  as  this  Board  is  informed  there  is  no  opposition  to  this  change. 
In  the  case  of  Shooter's  Island  the  owner  desires  permission  to  cover 
the  whole  of  his  grant  of  land  under  ^ater  with  solid  bulkhc&dand  fill- 
ing. This  Board  sees  no  objection  to  covering  any  part  of  the  grant  of 
land  under  water  by  piled  piers  and  extending  them  600  feet  beyond 
the  bulkhead  line  on  the  north  and  east  sides,  but  it  approves  a  balk- 
head  line  covering  only  a  i)ortion  of  the  grant  of  land  under  water. 

Henry  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt.  Brig.  €hn.^  U.  8.  A., 
President  of  the  Board, 
Wm.  p.  GBAiaHILL, 

Colonel  of  Engineers. 

0.  B.  GOMSTOGK, 

Colonel  of  Engineers^ 
Bvt  Brig.  Gen.  U.  8.  A. 
D.  0.  Houston, 

Colonel  of  Engineers. 
6.  L.  Gillespie, 
Lieut.  CoL  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey, 

Chief  of  Engineers^  U.  8.  A. 

Office  Ghief  of  Enginebbs, 

U.  8.  Abmy, 
December  21  j  1889. 

Respectfully  submitted  to  the  Secretary  of  War. 

It  appearing  that  the  establishment  of  harbor  lines  of  New  York 
Harbor  is  essential  to  the  preservation  and  protection  of  the  harbor, 
the  Acting  Secretary  of  War  by  indorsement  of  October  4, 1888  (papers 
herewith),  approved  the  recommendation  of  the  Ghiefof  Engineers  that 
the  Board  of  Engineers  stationed  in  New  York  Gity  be  constituted  the 
Board  to  establish  the  harbor  lines  of  New  York  Harbor  and  its  adja- 
cent waters,  in  accordance  with  the  provisions  of  section  12  of  the  river 
and  harbor  act  of  August  11, 1888. 

The  Board  having  submitted  the  within  report  and  accompanying 
tracing  on  which  the  proposed  pierhead  and  bulkhead  lines  for  the 
north  shore  of  Staten  Island,  New  York,  from  Westervelt  avenue  pro- 
longed northerly,  New  Brighton  to  the  easterly  corner  of  the  dikeoppo- 
site  Elizabethport;  for  the  south  shore  of  Bergen  Neck,  from  East 
Twenty-first  street  prolonged  easterly  j  Gonstable's  Point  to  First  street 
prolonged  northwesterly;  Bergen  Point,  and  around  Shooter's  Island 
are  drawn,  it  is  recommended  that  the  lines  selected  .be  approved  aod 
that  the  approval  of  the  Secretary  be  placed  upon  the  tracing  submitted. 

Thos.  Lincoln  Gasey, 
Bng.  Oen.y  Chief  of  Engineers. 

[NOTB. — Approval  ot  t\i^  SeGi^U.T^4it  VT\8iit  olJanuary 4, 1890,  placed 
npon  map  accompanying  t\i\a  te^tt.^ 
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DESCRIPTION  OF  THE  HARBOR  LINES. 

Thepier-bead  And  bulkhead  linee  for  the  north  shore  of  Staten  Ishund,  New  York, 
from  Weetenrelt  avenue  prolonged  northerly.  New  Brighton  to  the  easterly  comer  of 
the  dike  opposite  Elizabethport,  are  described  as  follows: 

Beginning  at  a  point  on  the  east  line  of  Westervelt  avenae  prodaced  northerly  280 
feet  irom  the  sonth  line  of  shore-road  leading  from  New  Brighton  Landing  to  Tompkins- 
▼ille  Landing,  called  Richmond  Terrace,  and  continuing  westerly  to  a  point  on  the 
east  line  of  Jersey  street  produced  northerly  336  feet  firom  the  south  line  of  said  ^ore- 
road  :  thence  continuing  westerly  to  a  point  on  the  east  side  of  Franklin  aveiine  pro- 
ducea  northerly  250  feet  from  the  south  line  of  said  shore-road ;  thence  continuing  and 
curving  weeteny  on  a  curve  having  a  radius  of  2,400  feet  to  a  point  on  the  west  line  of 
Lafayette  avenue  produced  northerly  255  feet  from  the  south  line  of  said  shore-road ; 
thence  continuing  westerly  on  aearve  having  a  radius  of  2,060  feet  to  a  point  on  the 
east  line  of  Clinton  avenue  produced  northerly  345  feet  from  the  south  line  of  said 
shore-road ;  thence  continuing  westerly  to  a  point  on  the  west  line  of  the  ferry  land- 
ing prodaced  215  feet  northerly  from  said  shore-road ;  thence  continuing  westerly  on 
a  curve  having  a  radius  of  4,900  feet  to  a  point  on  the  east  line  of  Bard  aveiiue  pro- 
duced northerly  185  feet  from  the  north  line  of  said  shore-road ;  thence  continuing 
westerly  to  a  point  on  the  east  line  of  Davis  avenue  produced  northerly  253  feet  firom 
the  south  line  of  said  shore-road ;  thence  continuing  westerly  to'a  point  on  the  east 
line  of  Bement  avenue  produced  northerly  465  ft«t  irom  the  south  line  of  said  shore- 
road  ;  thence  continuing  westerly  to  a  point  on  the  east  line  of  Elm  court  produced 
northerly  550  feet  from  the  south  line  of  said  shore-road ;  thence  continuing  westerly  to 
a  potut  on  the  west  line  of  Van  street  produced  northesiy  515  feet  from  the  sonth  line  of 
said  sliore-road ;  thence  continuing  westerly  to  a  point  on  a  line  410  feet  west  of  the 
east  line  of  Mill  road  and  on  the  south  shore* road^  said  line  being  at  right  angles  to  the 
shore-road,  and  said  point  being  northerly  1,440  feet  from  the  south  line  of  said  shore- 
road  ;  theoce  continuing  westerly  to  a  point  on  the  east  line  of  Rathyen  place  produced 
northerly  570  feet  from  the  north  line  oi  said  shore-road  or  Richmond  Terrace,  so-called ; 
thence  continuing  westerly  to  a  point  in  the  center  of  the  dock  at  the  foot  of  John 
street,  said  poi  n t  bein^  distant  425  feet  at  right  angles  from  the  south  line  of  said  shore- 
road  ;  thence  continuing  westerly  to  a  point  on  the  west  line  of  Morning  Star  road  ' 
prodaced  northerly  505  feet  frt>m  thesontn  line  of  said  shore-road ;  thence  continuing 
westerly  to  a  point  on  the  east  line  of  Houseman  avenue  produced*  northerly  560 
fi'Ct  from  the  south  line  of  said  shore-road;  thence  continuing  westerly  to  a  point  on 
the  east  line  of  Union  avenue  produced  northerly  1,0112  feet  from  the  south  lineof  said 
shore-road ;  thence  continaing  westerly  to  a  point  on  the  west  line  of  Summerfield 
avenue  produced  northerly  1,040  feet  from  the  south  line  of  said  shore-road :  thence 
continaing  westerly  to  the  center  of  the  long  pier  at  a  point  distant  725  feet  from  the 
south  line  of  said  shore-road ;  thence  continuing  westerly  1,100  feet  to  a  point  150 
feet  northerly  from  a  straight  line  drawn  between  the  said  point  on  the  Ions  pier  and 
the  northeast  comer  of  the  United  States  dike  at  the  entrance  of  the  Arthur  &iTl ;  thence 
continuing  westerly  1,100  feet  to  a  point  210  feet  northerly  from  said  straight  line ; 
thence  continuing  westerly  to  the  northeast  corner  of  the  said  United  States  dike. 

The  bullchead  Tine  extends  from  the  east  line  of  Bement  avenue  to  the  east  line  of 
Broadway,  and  is  300  feet  southerly  and  parallel  to  the  pier- head  line  between  Elm  court 
and  Van  street,  and  400  feet  southerly  and  parallel  to  the  pier-head  line  between  Van 
street  and  Mill  road,  and  300  feet  southerly  and  parallel  to  the  pier-head  line  between 
Mill  road  and  Broadway. 

The  pier-head  and  bulkhead  lines  for  the  south  shore  of  Beigen  Neck,  from  East 
Twenty -first  street  prolonged  easterly,  Constable's  Point  to  First  street  prolonged 
northwesterly,  Bergen  Point,  are  described  as  follows: 

The  pier- head  line  begins  at  a  point  on  the  center  line  of  East  Twenty-first  street 
prolonged  easterly  1,896.12  feet  from  the  center  line  of  avenue  M ;  thence  continuing 
on  a  tangent  bearing  J3.  61^  22'  W.  to  a  point  552.51  feet ;  thence  continuing  on  a 
tangent  bearing  S.  ^^  12'  W.  to  a  point  555.17  feet  distant,  on  the  center  line  of  East 
Eighteenth  street  prolonged  easterly  and  1,110.66  feet  from  the  center  line  of  avenue 
M ;  thenoe  continuing  on  said  tangent  beatittg  S.  57^  12'  W.  613.76  feet ;  thence  cou- 
tiuning  westerly  on  a  curve  with  a  radius  of  746.55  feet  to  a  point  468.2  feet ;  thence 
continaing  on  a  tangent  bearing  N.  86^  52^  W.  to  a  point  of  curve  distant  ^.65  feet: 
tlience  continuing  westerly  on  a  curve  with  a  radius  of  2,283.68  feet  to  a  point  on  said 
curve  411.86  i^et  distant ;  thence  continuing  on  a  tangent  bearing  N.  76<^  32'  W.  to  a 
point  on  the  center  line  of  avenue  K  prolonged  southerly  887.04  mt  from  the  center 
line  of  East  Eighteenth  street ;  thenoe  continuing  on  said  tansent  bearing  N.  76"^  32 
W.  to  a  point  on  the  center  line  of  Avenoe  J  prolonged  soatheny  897.41  feet  from  the 

*  The  line  between  John  street  and  Houseman  avenue,  produced,  was  m<id\^<^\ai^ 
the  Secretary  of  War  August  15,  1890,  so  as  to  run  ou  «b^tia\^\  \yqa  \MX^«^\x'Cti^^ 
points  above  mentioned. 
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center  lino  of  East  Eighteenth  street ;  theuco  continniug  on  said  tangent  bearing  K.  76° 
32'  W.  to  a  point  of  curve  976.81  feet  distant ;  tbenoe  con  tinning  westerly  on  a  carre 
with  a  radius  of  3,000  feet  to  a  point  1,782.85  feet  distant;  thence  oontinolng  on  a 
tangent  bearing  S.  69^  25'  W.,  2,123.86  feet  to  a  point  on  the  center  line  of  Ingbam 
avenne  prolonged  southerly  250  feet  from  monnment  at  the  intersection  of  Ingham 
avenue  and  First  strset ;  thence  continuing  westerly  to  a  point  on  the  center  line  of 
Avenue  B  prolonged  southerly  350  feet  from  the  monnment  at  the  intersection  of  Av- 
enue S  and  First  street ;  thence  continuing  westerly  tp  a  point  on  the  center  line  of 
Garretsun  street  prolonged  southerly  335.S  feet  from  the  monnment  at  the  interaeo- 
tion  of  Garretson  street  and  First  street ;  thence  continuing  westerly  to  a  point  on  the 
center  line  of  Van  Horn  street  prolonged  southeasterly  810  feet  irom  the  monnment  at 
the  intersection  of  Van  Horn  street  and  avenue  A;  thence  continuing  westerly  ons 
curve  with  a  radius  of  1,100  feet  to  a  point  oh  the  west  side  of  Avenue  Aprolongf4 
southerly  ;  thence  continuing  northwesterly  on  a  curve  with  a  radius  of  800  feet  tea 
point  on  the  center  line  of  Van  Horn  street  prolonged  north westeiiy  718  feet  firom  the 
monnment  at  the  intersection  of  Van  Horn  street  and  Avenue  A:  thence  continuing 
northwesterly  on  a  tangent  to  the  aforesaid  curve  to  ajioint  200  feet  distant ;  thence 
continuing  northerly  on  a  curve  with  a  radius  of  If 910  feet  to  a  point  on  the  sosih 
line  of  First  street  prolonged  westerly  and  1,800  xeet  from  the  easterly  line  of  Av- 
enue B. 

The  bulkhead  line  begins  at  a  point  on  a  tangent  bearing  S.  6P  22^  W.  563.68  feet 
to  a  point  on  the  center  line  of  East  Twenty-first  street  prolonged  easterly  and 
1,380.18  feet  fW>m  the  center  line  of  Avenue  M ;  thence  continuing  on  the  said  tangent 
bearing  S.  61^  22'  W.  to  a  point  on  the  center  line  of  East  Eighteenth  street  pro- 
longed easterly  and  535.18  feet  from  the  center  line  of  Avenne  If ;  thence  continuing 
on  the  said  tangent  to  a  point  of  curve  189.45  feet  distant ;  thence  continuing  west- 
erly on  a  curve  with  a  radius  of  2,083.68  feet  to  a  point  1,700.76  feet  distant ;  thence 
continuing  westerly  on  a  tangent  to  aforesaid  curve  bearing  N.  71^  52'  W.  376.29  feet 
to  a  point  on  the  center  line  of  Avenue  K  prolonged  southerly  and  649.5  feet  from 
the  center  line  of  East  Eighteenth  street ;  thence  continniug  westerly  on  the  afore- 
said tangent  bearing  N.  71^  52'  W.  972.43  feet  to  a  point  on  tne  center  line  of  Avenoe 
J  prolonged  southerly  and  580.75  feet  irom  the  center  line  of  East  Eighteenth  street; 
thence  still  continuing  on  the  aforesaid  tangent  bearing  N.  71^  52'  W.  275  feet  to  s 
point  of  curve ;  thence  continuing  on  a  curve  with  a  radius  of  4,274.24  feet  to  a  point 
on  the  first  wharf  of  the  Port  Johnson  Coal  Wharves:  this  point  is  54  feet  back  f^om 
the  front  face  of  the  wharf  and  3  feet  from  the  northeasterly  faco  of  the  wharf,  the 
distance  being  measured  at  right  angles  to  the  faces;  thence  oontinning  on  aline 
bearing  S.  67'^  02'  W.  2,138.9  feet  to  a  point  at  the  northeast  corner  of  Enyard's  Wharf, 
said  point  being  on  a  line  bearing  N.  82^  50'  W.,  and  256.6  feet-to  the  intersection 
of  said  line  with  the  center  line  of  Ingham  avenue,  said  point  of  intersection  being 
80.53  feet  fk-om  the  monnment  at  the  intersection  of  Ingham  avenue  and  First  street; 
thence  continuing  along  said  Enyard's  Wharf  to  a  point  on  the  center  line  of  Ing- 
ham avenne  prolonged  southerly,  and  100  feet  from  the  monument  at  the  intersec- 
tion of  Ingham  avenue  and  First  street ;  thence  continuing  westerly  to  a  point  on 
the  west  hue  of  Avenoe  U  prolonged  southerly  5').8  feet  from  the  south  line  of  First 
street;  thence  continuing  westerly  to  a  point  on  the  center  line  of  Avenne  S  pro- 
longed southerly  149.54  feet  from  the  monnment  at  the  intersection  of  Avenne  S 
and  First  street ;  thence  continuing  westerly  to  a  point  on  the  center  line  of  Garret- 
son  street  prolonged  southerly  335.69  feet  from  the  monnment  at  the  intersection  of 
Garretson  street  and  First  street ;  thence  continuing  westerly  to  a  point  on  a  line 
drawn  at  an  angle  of  132^  20'  to  the  center  line  of  Van  Horn  street,  and  281.47  feet 
therefrom,  the  point  of  intersection  being  239.08  feet  from  the  monument  at  the  inter- 
section of  Van  Horn  street  aud  Avenue  A ;  thence  continuing  westerly  and  nortiierly 
on  a  cnrve  with  a  radius  of  679.34  feet  to  a  point  on  a  line  drawn  through  the  center 
of  said  curve  and  making  an  angle  of  66^  42'  with  the  westerly  side  of  Avenne  A; 
thence  continuing  northerly  on  a  curve  with  a  radius  of  2,957  feet  to  a  point  on  the 
south  line  of  First  street  prolonged  westerly  and  1,600  feet  from  the  east  line  of 
Avenne  B. 
The  pier-head  and  bnlkhead  lines  around  Shooter's  Island  are  described  as  foUowi: 
Description  of  thepier-head  line, — Beginning  at  a  point  in  the  south  Hue  of  the  pros- 


point  or  place  of  beginning. 
Description  of  the  bullhead  {iite.^Beginning  at  the  aforesaid  point  in  the  south  line 
of  the  present  bulkhead,  marked  A  on  the  map,  thence  running  S.  88^  44'  E.  1,450 
feet;  thence  running  N.  5°  54'  E.  100  feet;  thence  running  N.  88^  44'  W.  600  feet; 
tbence  running  N.  5^  54'  E.  426.98  feet ;  thence  running  K,  65^  20'  W.  957.34  feet; 
thence  running  S.  71°  50'  W.  ^VO.^  ^e»t.\  \.\i<biie<i  xv3.\vuiu|^  8.  5^  13'  W.  617.64  feet; 
tbenoe  rnnDing  8.  44°  45'  E.  SV6.*J9  feet  lo  Wi'b  ^vaX.  w  ^\aAA  Qll\)«^\aa^^, 
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b,  HARBOR  LINES  FOR  EAST  SHORE  OF  EAST  RIVER,  NEW  YORK, 
FROM  FOOT  OF  BROADWAY,  BROOKLYN,  TO  RAVBNSWOOD,  LONG 
ISLAND. 

Harbor  Line  Board, 
New  York  Oity^  January  27, 1890, 

General  :  The  Board  of  EngiDeers  for  Harbor  Lines  of  New  York 
Harbor,  constitated  by  Special  Orders,  No.  49,  headqaarters  Gorps  of 
Engineers,  October  5, 1888,  has  the  honor  to  report  that  at  the  meeting 
held  iu  this  city  January  22, 1890,  the  following  resolution  was  adopted, 
referring  to  proposed  harbor  lines  on  the  easterly  shore  of  East  Biver, 
New  York,  extending  from  the  foot  of  Broadway,  Brooklyn,  E.  D.,  to 
Ravenswood,  Long  Island : 

Re9olved,  That  the  present  legal  pier-head  and  bulkhead  lines  on  the  easterly  shore 
of  East  Biver,  from  Broad nv  ay  Ferry,  Brooklyn,  to  the  eastern  end  of  the  pier  line  at 
Ravenswood,  established  by  the  laws  of  the  State  of  New  York,  chapter  536,  Jane  15, 
liSS9,  be  reoomuiended  to  the  Secretary  of  War;  and  that  Colonel  Gillespie  be  re- 
quested to  prepare  a  map  and  definition  of  said  lines  for  action  at  this  meeting  of  the 
Board. 

The  Board  bas  considered  and  adopted  for  recommendation  a  greater 
length  of  the  shore-line  than  embraced  between  the  limits  mentioned  in 
this  resolntion,  but  as  it  has  credible  information  that  private  parties 
are  now  endeavoring  to  obtain  legislation  at  Albany  providing  for  an 
objectionable  oatward  extension  of  the  harbor  lines  in  the  vicinity  of 
Bashwick  Creek,  Brooklyn,  it  has  been  deemed  best  to  submit  at  once 
a  separate  report  upon  these  lines  so  that  the  action  of  the  Secretary  of 
War  may  forestall  that  of  the  parties  seeking  new  legislation  by  the  State. 

The  lines  now  submitted  to  the  Secretary  of  War  for  his  adoption 
and  approval  are  described  as  follows : 

I.  JPirom  Broadway,  Brooklyn,  to  North  Tenth  aireetj  WilUanuhurgh,  Long  Island. — ^The 
harbor  lines  on  this  front  are  those  recommended  by  the  New  York  Harbor  Commis- 
sion January,  1856,  and  enacted  by  chapter  763,  Acts  of  Legislature  of  the  State  of 
New  York,  passed  April  17, 1857. 

The  report  of  the  commission  describes  the  lines  as  follows : 

**  That  the  bulkhead  line  follow  the  18-foot  curve  of  depth  of  water  as  laid  down 
on  Hap  No.  1,  East  River,"  and  '^  that  the  exterior  line  extend  two  hundred  and  fifty 
feet  outside  of  the  bulkhead  line.'' 

8.  From  Korth  Tenth  street,  Williamsburgh,  Long  Island,  to  Bushwiok  Creek,— Theee 
lines  were  enacted  by  chapter  334,  act  of  legislature  of  the  State  of  New  York,  passed 
April  29, 1873.  to  conform  *'  with  the  map  entitled  Map  of  Water  Fronts  on  East 
River,  at  Busnwick  Inlet,  Brooklyn,  E.  D.,*'  made  by  D.  Rosa,  city  surveyor,  which 
was  filed  in  the  office  of  the  secretary  of  state  on  the  5th  of  June,  1865. 

From  a  copy  of  the  D.  Rosa  map  on  file  with  the  Harbor  Line  Board  the  following 
description  or  the  enacted  lines  is  made : 

BeKiuuing  at  a  pjoint  on  the  bulkhead  line  adopted  in  1857  in  the  west  line  of  North 
Tenth  street,  Williamsburgh,  prolonged  northerly  803  feet  from  the  north  side  of 
First  street ;  thence  running  in  a  straight  line  to  a  point  in  the  west  side  of  North 
Eleventh  street  prolonged  northerly  888  feet  from  the  north  side  of  First  street ; 
thence  running  in  a  straight  line  to  a  point  in  the  west  line  of  North  Twelfth  street 
prolonged  northerly  988  leet  from  the  north  side  of  First  street ;  thence  mnnine  in  a 
curve  to  a  point  in  the  west  line  of  North  Thirteenth  street  prolonged  nortnerly 
872  feet  from  the  north  side  of  First  street ;  thence  running  in  a  straight  line  to  a 
point  in  a  line  parallel  to  the  west  side  of  North  Thirteenth  street  prolonged  northerly 
and  38.5  feet  therefrom  and  733  feet  from  the  north  side  of  First  street ;  thence  run- 
ning in  a  straight  line  to  a  point  in  a  line  parallel  to  the  west  side  of  North  Thirteenth 
street  and  93  feet  therefrom  and  529.5  feet  from  the  north  side  of  First  street; 
thence  running  in  a  straight  line  to  a  point  iu  a  line  parallel  to  the  west  line  of  North 
Thirteenth  street  and  135.5  feet  thereirom  and  317.5  feet  from  the  north  side  of  First 
street ;  thence  running  in  a  straight  line  to  a  point  in  a  line  parallel  to  the  west  side 
of  North  Thirteenth  street  and  Ito  feet  therefrom  and  125  feet  fh>m  the  north  side  of 
First  street. 

The  pier-head  line  begins  at  a  point  on  the  pier-h^ad  Wue  vAongiVAQL  vci  V^Sn  ^  vql  >Sqa 
west  line  of  North  Tenth  street  prolonged  nortnerly  1,065  ieet  itoTii\Xi!&\iOT^^  %\^^  ^"^ 
Tinteireet;  tbenoe  ranning  in.  a  straight  line  to  a  point  Va  t\L<»  ^«a\»  vw^j^  ^l^^^f^^ 
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Eleventh  street  prolonged  northerly  1,154  feet  from  the  north  side  of  Pint  street; 
thenee  ranninff  in  a  onrre  to  a  point,  in  the  west  line  of  North  Twelfth  street  po- 
loQged  northerly  1,180  feet  from  the  north  side  of  First  street;  thenoe  mnning  m s 
cnrve  to  a  point  in  the  west  line  Of  North  Thirteenth  street  prolonged  northerly  872 
feet  from  the  north  side  of  First  street,  where  it  joins  the  bnlkhead  line  described  above. 

3.  From  ike  east  eide  ofBuekwiok  Creek  to  ike  north  aide  of  Colyer  streeiy  GreempeM.— 
These  lines  are  the  same  as  enacted  by  chapter  763,  act  of  the  legisMnre  of  the  Stste 
of  New  York,  passed  April  17,  1857. 

4.  From  north  $ide  of  CaUftr  street  to  the  South  §ide  of  Box  atreet,  Chreenpoimt.—Theab 
lines  were  enacted  by  chapter  6^,  act  of  legislature  of  the  State  of  New  York,  psased 
June  14,  1886,  and  are  described  as  follows : 

Beginning  at  a  point  on  the  pier  line,  as  now  established  by  law,at  the  point  where 
the  northerly  line  of  Calyer  street  prolonged  intersects  the  present  pier  line ;  thenee 
running  northwesterly  on  a  curved  fine  to  a  point  on  the  southerly  line  of  Oak  street 
prolonged  distant  32  feet  westerly  from  the  present  pier  line;  thenoe  northerly  on  s 
curved  line  to  a  point  on  the  southerly  line  of  Noble  street  prolonged  distant  133 
feet  westerly  from  the  present  pier  line ;  thence  northerly  on  a  curved  line  to  a  point . 
on  the  southerly  line  of  Milton  street  prolonged  distant  205  feet  westerly  from  the 
present  pier  line  ;  thence  northerly  on  a  curved  line  to  a  point  on  the  southerly  line 
of  Qreenpoint  avenue  prolonged  distant  245  feet  westerly  from  the  present  pier 
line;  thence  northerly  on  a  curved  line  to  a  point  on  the  southerly  line  of  Kent 
street  prolongerl  250  feet  westerly  from  the  present  pier  line ;  theuce  northerly  on  a 
curved  line  to  a  point  on  the  southerly  line  of  Java  street  prolonged  225  feet  west- 
erly from  the  present  pier  line;  thence  northerly  on  a  curved  line  to  a  point  on  the 
southerly  line  of  India  street  prolonged  175  feet  westerly  from  the  present  pier 
line ;  thence  northerly  on  a  curved  line  to  a  point  on  the  southerly  line  of  Hnroa 
street  prolonged  115  feet  westerly  from  the  present  pier  line ;  thence  northerly  on  a 
curved  line  to  a  point  on  the  southerly  line  of  Qreen  street  prolonged  82  feet  west- 
erly from  the  present  pier  line ;  thence  northerly  on  a  curved  line  to  a  point  on  the 
southerly  line  of  Freeman  street  prolonged  73  feet  westerly  from  the  present  pier 
line;  thence  northeasterly  on  a  curved  line  to  a  point  on  the  southerly  line  of  Eagle 
street  prolonged  60  feet  westerly  from  the  present  pier  line;  thence  northeasterly 
ou  a  curved  line  to  a  point  on  the  southerly  line  of  Dupont  street  prolonged  43  feet 
westerly  from  the  present  pier  line ;  thence  northeasterly  in  a  curved  line  until  it 
meets  the  present  pier  line  in  the  intersection  of  the  southerly  line  of  Box  street 
prolonged  with  the  present  pier  line. 

5.  Newtown  Creek  to  First  strett,  Long  Island  City. — These  lines  were  enacted  by  chap- 
ter 224,  act  of  legislature  of  the  State  of  New  York,  passed  May  8,  1878,  and  are  de- 
scribed as  follows : 

The  pier  and  bulkhead  lines  on  the  Brooklyn  side  of  Newtown  Creek  will  begin  at 
a  point  situated  at  the  extremity  of  a  line  parallel  to  and  200  feet  to  the  eastward  of 
the  easterly  line  of  Duck  street,  430  feet  from  the  intersection  of  said  line  with  the 
northerly  line  of  Paidse  avenue,  and  running  thence*  (N.  G5P  E.  45'  W.)  1,253  feet,  in- 
tersecting the  easterly  line  of  Pequod  street  475  feet  from  the  northeast  comer  of  , 
Paidge  avenue  and  Pequod  street;  thence  north  (N.71^  50'  W.)  260  feet,  intersecting 
the  easterly  line  of  Shawnett  street  461  feet  from  the  northeast  corner  of  Paidge 
avenue  and  Shawnett  street;  thence  north  (N.74^3'  W.)  480  feet,  intersecting  the 
westerly  line  of  Oakland  street  22 L  feet  from  the  northwest  comer  of  Ash  and  Oak- 
land streets ;  thence  north  (N.  79^  40^  W.)  263  feet ;  thence  north  (N.  86^  10'  W.)  93 
feet;  theuce  south  (8.89^30' W.)  115  feet;  thence  south  (S.  84^  39' W.)  268  feet,  inter- 
secting the  easterly  line  of  Union  avenue  376  feet  from  the  northeast  conier  of  Union 
avenue  and  Ash  street;  thence  south  (S.  82^  55'  W.)  119  feet ;  thence  south  (S.  79^  36' 
W.)  148  feet ;  thence  south  (8.74^  38'  W.)  ^^  feet,  at  which  point  the  line  connects 
with  the  line  recommended  by  the  special  Board  for  the  revision  of  pier  and  bnlkhead 
lines  in  1875.  The  pier  line  continuing  from  this  last  point  runs  south  (8.  56^  26'  W.) 
440  feet  to  its  intersection  with  the  easterly  line  of  Ann  street,  505  feet  from  the 
northeast  corner  of  Ann  and  Commercial  streets;  thence §outh  (S.  55°  54'  W.)  523 
feet  to  its  intersection  with  the  easterly  line  of  Pink  street  524  feet  from  the  north- 
east corner  of  Pink  and  Commercial  streets ;  thence  along  a  gentle  ourve  tangent  to 
the  last-mentioned  course  and  intersecting  the  southerlv  line  of  Clay  street  1,0^ 
feet  from  its  intersection  with  the  easterly  line  of  Franklin  avenue,  the  southerly 
line  of  Dupont  street  1,278  feet  from  its  intersection  with  the  easterly  line  of  Franklin 
avenne  and  the  southerly  line  of  Eagle  street  1,438  feet  from  its  intersection  with  the 
easterly  line  of  Franklin  avenue. 

The  new  pier  and  bulkhead  line  on  the  Long  Island  City  side  of  the  creek  from  its 
point  of  beginning  to  where  it  connects  with  the  line  recommended  by  the  special 
Board  in  1875  is  parallel  to  and  250  feet  distant  from  the  line  on  the  opposite  side  of 
the  creek,  and  is  described  as  follows : 

Beginning  at  a  point  laying  in  the  prolongation  of  the  westerly  line  of  Hay  ward 

•Act  iu  error  *,  \\xe  coti^cX  \^«x\\i^\&K.  ^^  45'  W. 
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street  716  feet  distant  from  its  intersection  with  the  southerly  line  of  Borden  avenne 
AS  at  present  H^nilt ;  thence  north  (N.  79^  49'  W.)  289 feet ;  thence  north  (N.  859  W  W.) 
113  feet ;  thence  sonth  (8.  89^  SO'  W.)a36  feet ;  thence  south  (8.  84<»  39^  W.)  285  feet, 
intersecting  the  westerly  line  of  Vernon  avenue  148  feet  from  the  southw^t  comer 
of  Vernon  avenne  and  Flushing  street,*  (62^  55'  W.)  1:I2  feet;  thence  sonth  (8.  79^ 
36'  W.)  169  feet :  thence  sonth  (8.  74^^  38'  W.)  208  feet,  to  its  intersection  with  the 
easterly  line  of  West  avenue  318  feet  from  the  southeast  comer  oC  West  avenue  and 
Flushing  street,  at  which  point  the  line  connects  with  and  thereafter  follows  the  line 
recommended  by  the  special  Board  in  1875 ;  continuing  from  this  last  point  the  line 
runs  south  (S.  36^  6'  W.)  610  feet;  thence  south  (8.  63^  50'  W.)  1,170  feet  to  the  East 
River  exterior  line ;  thence  up  the  East  River  along  a  gentle  curve^  intersecting  the 
southerly  line  of  Pier  street  509  feet  from  the  southwest  comer  of  Pier  and  River 
streets,  the  southerly  line  of  Duck  street  499  feet  from  the  southwest  corner  of  Duck 
and  River  streets,  the  southerly  line  of  Pidgeon  street  740  feet  from  the  southwest 
corner  of  Pidffeou  and  Front  streets,  the  southerly  line  of  Flushing  street  711  feet 
from  the  southwest  comer  of  Flushing  and  Front  streets,  aud  the  southerly  line  of 
First  street  071  feet  from  the  southwest  comer  of  First  and  Front  streets. 

The  above  is  a  description  of  the  new  pier  and  bulkhead  lines. 

6.  H^rom  First  $treet.  Long  Uland  Ciiyj  to  tite  rioimty  of  Nott  avtnue,  Baventwoodf 
Long  I9lund,—Thdae  lines  were  enacted  by  chapter  536,  act  of  the  legislature  of  the 
State  of  New  York,  passed  June  15,  1889,  and  are  described  as  follows: 

Beginning |kt  the  termination  of  the  line  established  by  chapter  224  of  the  laws  of 
1878,  at  the  southerly  line  of  First  street  671  feet  from  the  southwest  comer  of  First 
and  Front  streets,  in  Long  Island  City,  and  200  feet  outside  of  the  bulkhead  and 
pier  line  established  by  chapter  t  367  of  the  laws  of  1857 ;  thence  up  the  East  River 
intersecting  the  southerly  liqe  of  8econd  street  155  feet  ou|Mide  of  the  said  pier  line 
of  1857,  the  southerly  line  of  Third  street  132  feet  outside  of  the  natd  pier  line,  the 
southerly  line  of  Fourth  street  120  feet  outside  of  said  pier  line,  the  southerly  line, 
of  Fifth  street  102  feet  outside  of  said  pier  line,  the  southerly  line  of  Sixth  street 
90  feet  outside  of  said  pier  line,  the  soutnerly  line  of  Seventh  street  80  feet  outside 
of  said  pier  line,  the  southerly  line  of  Eighth  street  95  feet  outside  of  said  pier  line, 
the  southerly  line  of  Ninth  street  115  feet  outside  of  said  pier  line,  the  southerly  line 
of  Tenth  street  125  feet  outside  of  said  pier  line,  the  southerly  line  of  Nott  avenue  165 
feet  outside  of  said  pier  Hue ;  and  thence  by  the  line  indicated  on  said  map  until  It 
meets  the  pier  line  of  1857,  at  a  point  2,000  feet  from  the  southerly  line  of  Nott  ave- 
nue aforesaid. 


BespeQtfally  sabmitted. 


Henrt  L.  Abbot, 

Colonel  of  Engineers^ 
BvL  Brig.  Qen.^  U.  8.  A.^ 
President  of  the  Board. 
Wh.  p.  Graighill, 

Colonel  of  Engineers. 

O.  B.  COMSTOOK, 

Colonel  of  Engineers^ 
Bvt.  Brig,  tien.j  U.  8.  A. 
D.  C.  Houston, 

Colonel  of  Engineers. 
O.  L.  Gillespie, 
Lieut.  Col.  of  Engineers. 


Brig.  Oen.  Thomas  L.  Oasby, 

Chief  of  Engineers  J  XT.  8.  A. 

[Flnt  iiidoiMineiit.1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
February  7,  1890. 
Bespectfally  sabmitted  to  the  Secretary  of  War. 
The  Board  of  Bngineers  for  Harbor  Linen  of  New  York  Harbor  reports 
that  at  a  meeting  held  January  22, 1890,  the  following  resolution  was 
adopted,  referring  to  proposed  harbor  lines  on  the  easterly  shore  of 

*Act  in  errdr ;  the  l>earing  south  is  omitted  in  tVi^  «ycX. 
t  Aot  in  error;  corn^ct  reading  of  the  chaptet  ift^o.l^. 
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East  River,  New  York,  extending  from  the  foot  of  Broadway,  Brooklyn, 
E.  D.,  to  Kavenswood,  Lon^  Island :   • 

Resolved,  Tbat  the  present  legal  pier-bead  aadbalkhead  lipesoo  the  easterly  ihon 
of  East  River,  fi-om  Broadway  Ferry,  Brooklyn,  to  the  eastern  end  of  the  pier-hesd 
line  at  Rayenswood,  established  by  the  laws  of  the  State  of  New  York,  chapter  536, 
Jnnt)  15,  1889,  be  reoommeoded  to  the  Secretary  of  War.    *    •    • 

The  Board  states  that  it  has  considered  and  adopted  for  reoommeoda* 
tiou  a  greater  length  of  the  shore-line  than  is  embraced  between  the 
limits  mentioned  in  this  resolution,  bat  as  it  has  credible  information 
that  private  parties  are  now  endeavoring  to  obtain  legislation  at  Al- 
bany providing  for  an  objectionable  outward  extension  of  the  harbor 
lines  in  the  vicinity  of  Bash  wick  Creek,  Brooklyn,  it  has  been  deemed 
best  to  submit  at  once  a  separate  report  upon  these  lines,  so  that  the 
action  of  the  Secretary  of  War  may  forestall  that  of  the  parties  seek- 
ing  new  legislation  by  the  State.  The  following  lines,  described  in  the 
wiihin  report  and  indicated  on  the  accompanying  map,  are  aceordingiy 
submitted  for  approval : 

L  From  Broadway,  Brooklyn,  to  North  Tenth  street,  Williamsburgh, 
Long  Island. 

2.  From  North  Tenth  street,  Williamsburgh,  Long  Island,  to  Bush- 
wick  Creek. 

3.  From  the  oast  side  of  Bush  wick  Creek  to  the  north  side  of  Calyer 
street,  Greenpoiut. 

4.  From  north  side  of  Calyer  street  to  the  south  side  of  Box  street, 
Greenpoiut. 

5.  Newtown  Creek  to  First  street,  Long  Island  City. 

6.  From  First  street,  Long  Island  City,  to  the  vicinity  of  Nott  ave- 
nue, Kavenswood,  Long  Island. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracing  submitted. 

Thos.  Lincoln  Caset, 
Brig.  Oen.y  Chief  of  Engineen, 

[Second  indonemexit.] 

War  Department,  Fel^ruary  8, 189a 
Approved. 

Kedfield  Proctor, 

Secretary  of  War, 


C.  HARBOR  lines  FOR  THE  SHORE  OF  NEW  JERSEY  FROM  COMMXTNI- 

paw,  jersey  city,  to  constable  point,  bergen  neck. 

Harbor  Line  Board, 
New  York  City^  January  27,  1890. 

General  :  The  Board  of  Engineers  for  Harbor  Lines,  New  York  Har- 
bor, constituted  by  Special  Orders,  ^o.  49,  Headquarters  Corps  of  Engi- 
neers, October  5, 1888,  has  the  honor  to  report  tbat  at  its  session  hdd 
in  this  city  January  23,  1890,  the  following  resolution  referring  to  a 
provisioual  change  in  the  existing  lines  on  the  shore  of  New  Jersey, 
extending  from  Communipaw,  Jersey  City,  to  Constable  Point,  Bergeo 
Neck,  was  adopted,  viz : 

Whereas  there  are  propositious  before  the  Board  looking  to  a  material  modillet- 
tion  of  the  present  plan  adopted  by  the  riparian  commiwion  of  New  Jersey  for  in- 
proviugthe  water-front  along  the  so-caUed  Jersey  Flats,  by  substitnting  for  said  plas 
AD  exterior  artificial  island,  w^io^i  \%\an^\%\xi«Q^i^>9XAiil^\\}(i«fe&4^laQs: 
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Resolvedf  That  the  line  of  solid  filling  defined  hy  .the  Riparian  Commiaslon  of  New 
Jersey  in  1864-'65  be  recommended  as  the  limito  beyond  wnich  no  filling  ox  strnotare 
Bhali  be  permitted  until  the  whole  8ubject  is  ready  to  be  presented  for  the  action  of 
the  Board  and  the  Secretary  of  Waf. 

It  is  the  recommendation  of  the  Board  tl;iat  all  work  of  constraction 
beyond  the  harbor  lines  adopted  by  the  riparian  commidsion  of  New 
Jersey  in  1864-'65  for  Jersey  Flats  be  at  once  arrested,  so  as  to  give 
adequate  time  to  the  Board  for  the  proper  consideration  of  the  plans  for 
the  futare  utilization  of  the  shoal  waters  on  the  New  Jersey  shore  known 
.as  Jersey  Flats. 

Up  to  last  year  no  disposition  had  been  evinced  by  any  private  par- 
ties or  corporations  owning  or  controlling  grants  of  land  under  water 
extending  out  over  the  flats  to  take  advantage  of  their  grants,  except- 
ing the  Morris  &  Cummings  Dredging  Company  and  the  Point  Breeze 
Ferry  and  Improvement  Company  at  Palmipaw,  New  Jersey,  and  the 
National  Storage  Company  at  Black  Tom,  near  Cavan's  Point,  New 
Jersey. 

The  improvement  by  solid  filling  at  Palmipaw  has  already  reached 
the  bulkhead  line  of  I864-'G&,  and  the  improvements  at  Black  Tom 
have  reached  with  solid  filling  the  bulkhead  line  of  1883. 

The  accompanying  map  shows  the  existing  legal  lines  of  1883  in  their 
relation  to  those  of  1864-'65,  and  the  location  and  extent  of  the  im- 
provement at  Palmipaw  and  Black  Tom. 

The  Board,  in  explanation  to  the  preamble  to  the  resolution  adopted, 
would  say  that  the  construction  of  an  artificial  island  of  considerable 
area  along  the  eastern  border  of  Jersey  Flats  from  near  Ellis  Island  to 
Bobbins  Reef,  would  proportionally  diminish  tbe  tidal  prism  of  the 
flats,  and  its  construction  would  be  inconsistent  with  the  liberal  privi- 
leges for  solid  filling  authorized  by  the  riparian  commission  lines  of 
1^3.  If  the  Board  should  approve  later  the  construction  of  such  an 
artificial  island,  it  is  certain  that  the  lines  of  1883  would  be  pushed 
back  toward  the  shore  and  probably  to  about  the  location  of  the  lines 
adopted  in  1864-'65. 

When,  in  accordance  with  existing  legal  rights,  actual  constructions 
have  been  made,  it  is  a  delicate  matter  to  require  their  removal  *,  and 
it  is  to  avoid  such  a  contingency  in  this  case  that  the  Board  urges  im- 
mediate action. 

For  the  Board : 

Very  respectfully,  your  obedient  servant, 

Henbt  L.  Abbot, 
Colonel  of  Engineers^ 

Bvt.  Brig.  Oen.j  U.  S.  A., 

President  of  the  Board. 

Brig.  Qen.  Thomas  L.  Casbt, 

Chief  of  En^gineers^  U.  8.  A. 

•  I  Pint  Indorsement.] 

Office  Chief  of  £n0ine£BS, 

U.  S.  Abmy, 
January  30,  1890. 

Bespectfnlly  submitted  to  the  Secretary  of  War. 

The  Board  of  Engineers  for  Harbor  Lines  in  New  York  Harbor  rec- 
ommends that  the  line  of  solid  filling  defined  by  the  riparian  commis- 
sion of  New  Jersey  in  1864-'05  be  adopted  as  the  limit  beyond  which 
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DO  filling  or  atroctare  shall  \}e  permitted  until  the  whole  subject  is  ready 
to  be  presented  for  the  action  of  the  Secretary  of  War ;  this  action  to 
be  preliminary  to  a  further  consideratiQU  of  the  plans  for  the  fatnre 
regulation  of  the  shoal  waters  on  the  New  Jersey  shore  known  as  Jer- 
sey Flats. 

The  views  of  the  Board  are  concurred  in  by  me  and  recommended  for 
approval. 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineen, 

[Second  indorsement.] 

War  Department,  February  1, 1S90. 

Approved  as  recommended  by  the  Chief  of  Engineers. 

Bedfield  Proctor, 

Secretary  of  War. 


d.  HARBOR  lines  FOR  SOUTH  AND  WEST  SHORES  OF  STATEN  ISL- 
and from  fort  wadsworth  to  elizabethport,  new  jer- 
sey, and  west  bank  of  arthur  kill  from  perth  ambot 
to  elizabethport,  new  jersey. 

Harbor  Line  Board, 
New  Torifc  C%,  February  18,  1890.. 

General  :  The  Board  of  Engineers  for  Harbor  Lines  of  New  York 
Harbor,  constituted  by  special  orders  No.  49,  headquarters  Corps  of 
Engineers,  October  5, 1888,  in  continuation  of  the  subject  of  establish- 
ing harbor  lines  for  Stateo  Island,  New  York  Harbor,  contained  in  re- 
ports of  June  4, 1889,  and^  December  18, 1889,  recommending  harbor 
lines  on  the  east  shore,  extending  from  Fort  Wadsworth  to  New 
Brighton,  approved  by  the  Secretary  of  War  June  21, 1889,  and  on  the 
north  shore,  approved  by  the  Secretary  of  War  January  24,  1890,  has 
now  the  honor  to  present  for  the  a]>proval  of  the  Secretary  of  War 
harbor  lines  on  the  south  and  west  shores  of  Staten  Island,  connecting 
with  the  lines  already  approved,  and  completing  the  system  around 
the  island ;  and  also  harbor  lines  for  the  west  bank  of  Arthur  Rill  from 
Perth  Amboy  to  Elizabethporth,  N.  J. 

These  lines,  additional  to  those  previously  submitted,  are  delineated 
upon  the  map  accompanying  this  report. 

The  harbor  lines  recommended  are  as  follows : 

1.  From  Fort  Wadsworth,  N.  Y.,  south  westward  to  a  point  on  west 
shore  of  Staten  Island,  New  York,  opposite  the  mouth  of  Wooilbridge 
creek,  New  Jersey. 

2.  From  point  on  west  shore  of  Staten  Island  opposite  Woodbridge 
Creek  to  eastern  end  of  Government  dike  opposite  Elizabethport. 

3.  West  bank  of  Arthur  Kill,  from  foot  of  Lewis  street,  Perth  Amboy 
to  Elizabethport,  N.  J. 

These  lines  are  fully  described  in  a  separate  paper  forming  an  io- 
closure  to  this  report.  As  there  are  few  prominent  objects  in  the  vi- 
cinity the  Boaid  recommends  that  permanent  monuments  be  pat  down 
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08  early  as  practicable  to  mark  definitely  and  accurately  the  base  lines 
from  which  the  harbor  lines  are  laid  off. 
Bespectfally  sabmitted.  Henry  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt  Brig.  Oen.^  U.  &  A. 
Wm.  p.  Oraiohill, 
Colonel  of  Engineers. 

O.  B.  GOMSTOGK, 

Colonel  of  Engineers j 
Bvt.  Brig.  Oen.y  U.  8.  A. 
D.  0.  Houston, 

Colonel  of  Engineers, 
Q.  It.  Gillespie, 
Lieut.  Col.  of  Engineers. 
Brig.  Oen.  Thomas  L.  Oaset, 

Chief  of  Engineers,  XT.  8.  A. 

[S'int  iodoneoMDl.] 

Ofpioe  Ohief  of  Engineers, 

U.  S.  Arkt, 
March  1, 1890. 

Bespectfally  sabmitted  to  the  Secretary  of  War. 

The  Board  for  Harbor  Lines  of  New  York  Harbor,  in  continuation  of 
the  sabject  of  establishing  harbor  lines  for  Staten  Island,  contained  in 
reports  of  Jane  4,  and  December  18, 1889,  recommending  harbor  lines  on 
the  east  shore  and  on  the  north  shore,  approved  by  the  Secretary  of  War 
June  21, 1889,  and  January  24, 1890,  respectively,  now  submits,  for  the 
approval  of  the  Secretary,  harbor  lines  on  the  south  and  west  snores  of 
Staten  Island  connecting  with  the  lines  already  approved,  and  complet* 
ingthe  system  around  the  island;  and  also  harbor  lines  for  the  west 
bank  of  Arthur  Kill  from  Perth  Amboy  to  Elizabethport,  N.  J.  The 
lines  submitted  for  approval  are  fully  described  in  the  within  inclosure, 
and  delineated  on  the  accompanying  chart  and  are  as  follows : 

1.  From  Fort  Wadsworth,  N.  Y.,  southwestward  to  a  point  on  west 
shore  of  Staten  Island,  New  York,  opposite  the  mouth  of  Woodbridge 
Creek,  New  Jersey. 

2.  From  point  on  west  shore  of  Staten  Island  opposite  Woodbridge 
Greek,  to  eastern  end  of  Government  dike  opposite  Elizabethport. 

3.  West  bank  of  Arthur  Kill,  from  foot  of  Lewis  street,  Perth  Amboy, 
to  Elizabethport,  N.  J. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved, 
and  that  the  Secretary  place  his  approval  l)oth  upon  the  report  and 
the  tracing  submitted* 

Thos.  Lincoln  Oaset, 
Brig.  Qei%.^  Chief  of  Engineers. 

fSacond  Indoneineiit.] 

War  Department,  March  4, 1890. 
Approved.  Bedfield  Proctor, 

8ecretary  of  War. 

DESCRIPTION  OF  HARBOR  LINES  ON  THE  SOUTH  AND  WEST  SHORES  OF  STATEN  ISLAND, 
AND  FOR  THE  WEST  BANK  OF  ARTHUR  KILL  FROM  PERTH  AMBOY  TO  ELIZABETHPORT, 
NEW  JERSEY,  WHICH  ARE  RECOMMENDED  TO  TBB  SECRETARY  OF  WAR  FOR  AP- 
PROVAL AND  ADOPTION  BY  THE  BOARD  OF  ENGINEERS  FOR  HARBOR  UNE8  OF  NSW 
YORK  HARBOR,  CONSTITUTED  BY  SPECIAL  ORDER  49,  HEADQUARTERS  CORPS  OF  ENGI- 
NEERS, OCTOBER  5,  1888,  IN  A  RKPORT  DATED  FEBRUARY  18,  1890. 

The  pier  and  bulkhead  lines  for  the  south  and  west  shores  of  Staten  lalMy^  ^sc^Valv^ 
at  certain  distances  from  the  shore-line  and  runa  ttom  ¥01^  ^addK^oi^  %n<Q^« 
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• 

weftterly  thtoagh  the  Arthnr  Kill  to  the  dike  opposite  Elizabethport ;  it  is  fixed  by 
offsets  frorii  established  base  lines  which  Join  light-hoases  in  the  vicinity,  chimnejs 
or  stakes  driven  into  the  gionnd.  The  magnetic  bearing  and  length  of  each  ban 
line  are  written  npon  the  base  line. 

The  pier-head  and  bulkhead  line  begins  at  the  sootheast  comer  of  the  bolkhesd  in 
front  of  Fort  Wadsworth,  the  co-ordinates  of  said  point  being  referred  to  the  line  join- 
ing Fort  Tompkins  Light  and  Elm  Tree  Light  prolonged  northeasterly,  the  origin  of 
co-ordinates  being  Fort  Thompkins  Light,  the  abscissa  is  — 1,088  feet  and  the  corre- 
spondiuff  ordinate  4*650 ;  thence  continuing  southerly  and  southwesterly,  tbevariou 
points  of  change  being  fixed  by  the  co-ordinates  referred  to  the  base  line  Joining  Fori 
Tompkins  and  Elm  l^ee  Light  whose  bearing  is  8.  39^  iS^  36"  W.,  and  whose  ieod^h 
is  18,166.9  feet;  the  following  table  ^ives  the  abscisse,  with  Fort  Tompkins  Light  u 
the  origin  and  the  corresponding  ordinates,  viz : 


AJmoIhib. 

Ordlnatos. 

FeeL 

Ftet. 

+    .216 

—    860 

+  4.4M* 

—    650 

+  e,7»5 

^    6V 

+12,088 

—1,000 

+11,866 

-    730 

4  n.  W5 

—    700 

+12,261 

—    960 

+13, 976 

—    340 

+14,930 

—    116 

+16,323 

—    290 

+18,044 

—    635 

*  At  a  pohit  mwked  "A"  on  the  map  (see  dMoription  of  piw-hMd  lino,  psge  895^)  the  pier-htad 
depart*  from  the  bulkhead  line.    The  bntkbead  line  continnea  a6  fbUowa: 

Thence  continuing  southwesterly  along  the  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  line  joining  Elm  Tree  Light  and  the  chimney  at 
Seguine's  Point,  the  bearing  of  said  base  line  being  S.  55°  129'  39"  W.  and  its  length 
33,1^67.5  feet.  The  following  table  gives  the  abscissa,  with  Elm  Tree  Light  as  the 
origin,  and  the  corresponding  ordinates,  viz : 


AhmOMam. 

Oidinatas. 

FeeL 

Feel. 

+  1,333 

—1,066 

+12,370 

-3,980 

+12,862 

-4.096 

+13,358 

—4,146 

+13,860 

—4,120 

+14.347 

—4,025 

+14,801 

-8,855 

+15, 213 

-3,540 

+15, 158 

—3,040 

+14,982 

—12,175 

+15,604 

—    670 

+16. 315 

—1, 116 

+16,816 

1.210. 

+18,333 

— 1«015 

+18,843 

-1,015 

+20,986 

—1. 215 

+22,949 

—    890 

+36,893 

—    816 

+25,708 

—    520 

+36,14^ 

—    200 

+26,660 

—    280 

+27,165 

—    360 

-i-77.662 

—    335 

+28,147t 

—    190 

+28,453 

+    215 

+28,938 

+    376 

+29.439 

+    390 

+29,040 

+    295 

+80,426 

+     160 

+32,694 

—    755 

+33.189 

—    840 

+33,635 

—    620 

t  At  this  point  the  line  coiitlira.es  aoath  as  a  pier-head  and  bulkhead  UnOb 
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ice  coDtiDoiDg  80otb westerly  along  Princess  Bay,  the  points  of  change  being  Bxed 
o-ordinates  referred  to  the  base  line  joining  the  chimney  at  Seguine's  Point  and 
cese  Bay  Light,  bearing  8.  769. 18'  16"  W.  and  ito  leng^&h  4,999.3  feet.  The  fol- 
ng  toble  gives  the  abscissas  with  the  chimney  as  the  origin,  and  the  correspond- 
irdinates,  yiz: 


AbsoisMB. 

Oidiostes. 

FuL 

FmL 

+    126 

-300 

+    000 

+140 

+1.030 

+400 

+1.515 

+566 

+1.W6 

+616 

+2.480 

+840 

+2.080 

+885 

+3,484 

+775 

+3.880 

+460 

+4,205 

+  80 

+4.686 

—240 

ice  ooDtinaing  southwesterly  along  the  shore,  the  points  of  change  being  fixed  by 
rdinates  referred  to,  the  base  line  joining  Princess  Bay  Light  and  Station  I  of  the 
:  at  Ward's  Point,  located  hy  sextant  angles  from  various  tized  points,  as  are  also 
following  successive  stations,  bearing  8. 1(P  29'  23"  W.  and  its  length  11,451.7 
The  following  table  gives  tne  abscisste  with  Princess  Bay  Light  as  the  origin, 
the  corresponding  ordinates,  viz : 


Abwiflm. 

Ordinates. 

F$«L 

FteL 

+       75 

—    620 

+  1.605 

—1,180 

+  2.086 

—1,266 

+  2,606 

—1.275 

+  3.100 

-1,235 

+  8.605 

—1,160 

+  4,710 

-    840 

+  6,196 

—    T20 

+  6,706 

-    760 

+  «.«» 

—    745 

+  6,706 

—    846 

+  7. 175 

—1.010 

+  7,820 

-1.275 

+  8;  825 

—1,805 

+  8,826 

-1.450 

+  8.330 

—1.460 

+  8.830 

—1.886 

+10,815 

—1,260 

+10.T70 

—1,040 

+11.160 

-    710 

+11.365 

—    480 

106  continuing  northwesterly  to  a  point  in  the  aforesaid  base  line  (Princess  Bay 
Station  I)  pr^onged  southwesterly  and  40  feet  from  Station  I ;  thence  continuing 
hwesterly  and  parallel  to  the  base-line  adjoining  Stations  I  and  II,  bearing  N. 
V  S"  W.,  and  whose  length  is  2,787.6  feet,  and  at  40  feet  therefrom  to  a  point  in 
le  at  right  angles  to  the  aforesaid  base  line  at  Station  II ;  thence  continuing  north- 
orly  along  the  shore  of  the  Arthur  Kill,  the  points  of  chanse  being  fixed  by  co- 
nates  reierred  to  the  base  line  joining  Stations  II  and  III,  bearing  N.  4^  15^9''  £. 
its  length  1,497.5  feet.  The  following  table  gives  the  abscissaD  wiui  Station  II  as 
origin,  and  the  corresponding  ordinates,  viz : 


AlMdMB. 

Ofdiuates. 

FteL 
+    466 

+    875 
+1.470 

Fe€L 

—170 

—175 

—no 

nee  continuing  northeasterly  along  the  shore  of  Arthur  Kill,  the  points  of  change 
ig  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  lU^tAYS  ^Xs^vr^xv^ 
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N.  35<^  5'  53''  E.  and  its  lengib  3,049.4  feet.     The  following  Uble  gi^es  abBciiBB  with 
Station  III  as  the  origin  and  the  oorn-sponding  ordtnates,  viz : 


AhfldiMB. 

OxdlBAtM. 

FmL 

+1.000 
+1.485 
+8,000 
+2»480 

FmL 
-480 
-676 
-550 
-430 

Thence  con  tinning  northeanterlvalong  the  shore  of  the  Arthur  Kill,  the  points  of  chan)(f 
being  fixed  by  co-ordinates  referred  to  the  base  line  adjoining  Station  IV  and  V, 
bearing  N.  23^  ^  52"  £.  and  its  len^h  3.941.4  feet.  The  following  toble  giyes  the 
abscissie  with  Station  IV  as  the  origin  and  the  corresponding  ordinates,  Tiz : 


▲baelflMD. 

Oidhiatos. 

JV0(. 
+    855 

+  1.816 
+1.800 
+2.300 
+2,785 

F§«L 

+236 
+430 
+845 
+530 
+380 

Thence  con  tinning  northeasterly  along  the  shore  of  the  Arthur  Kill,  the  points  0 
change  being  fixed  by  co-ordinates  referred  to  the  base  line  adjoining  Station  V  an* 
VI,  bearing  N.  U<'  32'  55"  E.  and  its  length  2,629.2  feet.  The  following  teble  gi^es th 
abscissiB  with  St-ation  V  as  the  origin  and  the  corresponding  ordinate,  viz : 


AbMlsaa. 

Ordinate. 

FteL 
+1.435 

FeH. 
-630 

Thence  continuing  north-westerly  along  the  said  shore,  the  points  of  change  bein 
fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  VlandVII,  bearinel) 
190  24'  38"  W.  and  its  length  3,»89.0  feet.  The  following  toble  gives  the  abecisMs  wit 
Station  VI  as  the  origin  and  the  corresponding  ordinates,  viz : 


AImcIbud. 

OidhiatM. 

F€«L 

F€9L 

+  8se 

-923 

+1.248 

-800 

+2.242 

-840 

+3,280 

-7W 

+3,702 

-062 

+3,888.0 

-580 

Thence  continuing  northefwterly  alouf;  the  said  shore,  the  points  of  change  being fix« 
bv  co-ordinates  referred  to  the  base  line  joining  Stotions  VII  and  X,  bearing  N.  4C 
2^30"  £.  and  its  length  4,404.3  feet.  The  following  toble  gives  the  abeciaw  wit 
Stotion  VII  as  the  orgin  and  the  corresponding  ordinates,  viz : 


AbSOiMB. 

Ordinates. 

F$«L 

FuL 

+        0 

—676 

+    480 

—726 

+    881 

—406 

+1.883 

— 880 

+1.883 

—778 

+2.886 

—782 

+2,875 

-080 

\   -v^w 

\     — va 

\ 
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Tbeuce  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  line  joining  Stations  X  and  XI,  bearing  N.  50^ 
56'  50"  £.  and  its  length  288:10  feet.  The  following  table  gives  the  absoissn  with 
Station  X  as  the  origin  and  the  corresponding  ordinates,  viz : 


AbiiciasiB. 

Ordinates. 

Feet. 
+1. 380 
+2,012 
+2,512 
+2,883.0 

Feet, 
—5i0 
—475 
—310 
—  05 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  line  joining  Stations  XI  and  XIII,  beariag  N.SD^ 
i'  51"  £.  and  its  length  3,945.0  feet.  The  following  table  gives  the  absoisMS  with 
Station  XI  as  the  origin  and  the  corresponding  ordinates,  viz: 


AbsOlBBfD. 

Ordinfttes. 

Feet 

Feet 

+      45 

70 

+    533 

+  05 

+    090 

+235 

+1,505 

+345 

+2,256 

+325 

+2,760 

+215 

+3, 210 

—  20 

+3.500 

-300 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  ofobangebein^  fixed 
by  co-ordinat«B  referred  to  the  base  line  joining  Stations  XIII  and  XIY,  bearing  N. 
1^  42'  50''  E.  and  its  length  2,636.3  feet.  The  following  table  gives  the  absoiosas  with 
Station  XIII  as  the  orgin  and  the  corresponding  ordinates,  viz : 


Ab«Oi»88B. 

OrdioAtM. 

Feet. 
+    600 
+    860 
+1,850 
+2, 636. 3 

Feet. 

—  286 
-105     . 

—  20 

—  110 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being 
fixed  by  co-ordinate  referred  to  the  base  line  joining  Stations  XIV  and  XV,  bearing 
N.  18^  06'  15"  E.,  and  its  length  2,786.9  feet.  The  following  table  ^ives  the  abscisse 
with  Station  XIV  as  the  origin  and  the  corresponding  ordinates,  viz : 


AbBoisse. 

Ordinates. 

FeeL 
+    190 
+    680 
+1,680 
+2,500 
+2.712 

Feet. 

—  160 

—  226 

—  200 
—285 

—  230 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being 
fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XV  and  XVII,  bearing  N. 

BNO  90t 51 
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6°  31'  00''  E.,  and  its  length  1,601.4  feet.   The  foUowing  table  giyesthe  »b«oiflB«iria 
Station  XV  as  the  origin  and  the  correaponding  ordinates,  viz : 


Absoisaw. 

OrdinatM. 

Fut. 

JVst 

+    150 

—  133 

+    288 

0 

+    445 

+  200 

+    740 

+  155 

+    740 

0 

+    806 

—85 

+    035 

—  145 

+1,801.4 

-165 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  ohMge  .^.^ 
fixed  by  oo-oidinaSee  referred  to  the  base  line  joining  Stations  XYII  and  XVUL  besr- 
iug  N.  lOo  40^  20"  £.,  and  its  length  1,395.9  feet  The  following  table  gtvee  tiie  ab- 
soiBs»  with  Station  XVII  as  the  origin  and  the  corresponding  orainates,  tIs  : 


AbsoiasiB. 

Ordinates. 

Fut 

FmL 

+    005 

—145 

+    815 

—185 

+    975 

—  70 

+  1,140 

+  46 

+1,316 

—  60 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  behig  fixed 
by  coordinates  referred  to  the  base  line  joining  Stations  XVIII  and  XS.  beanng  N. 
llo20'59"E./and  its  length  3,»59.1  feet.  The foUowinfr  table  givee  the  absciaas  with 
Station  XVIII  as  the  origin  and  the  corresponding  ordinates,  viz : 


Abscissn. 

OrclinAtei. 

Fut. 

FmL 

+     60 

^100 

+    690 

—120 

+2,040 

—110 

+3,025 

—230 

+3, 525 

-280 

+3. 850. 1 

—160 

Thence  continning  northeasterly  along  the  said  shore,  the  points  of  change  being 
fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  XX  and  XXII,  bearing 
N.  23<>  56'  18"  E.,  and  its  length  4,833.6  feet.  The  following  table  giyes  the  absoisos 
with  Station  XX  as  the  origin  and  the  corresponding  ordinates,  vis : 


A'bsoiaae. 

Ordinates. 

FeeU 

FeeL 

+    140 

—110 

+    575 

i:     0 

+1.275 

+166 

+1.780 

+830 

+2.160 

+200 

+2,722 

+25 

+3, 170 

+S20 

+3,710 

+106 

+4,115 

+  86 

+4,520 

±    0 

+4,833.6 

—  60 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  beiBg 
fixed  by  coordinates  referred  to  the  base  line  joining  Stations  XXII  and  XXIIi, 
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bearing  N.  iP  15'  40^'  E.,  and  its  length  2,844.3  feet.    The  following  table  gives  the 
abeciJisaB  with  Station  XXII  as  the  origin,  and  the  corresponding  ordinatee,  vis: 


AbsoisMB. 

Ordinates. 

Feet. 

Feet 

+    315 

±    0 

+    545 

±    0 

+    655 

—  30 

+    010 

-145 

+1. 310 

-305 

+  1,060 

—645 

+1.815 

—TOO 

+1.950 

-726   • 

+2,165 

—780 

+2. 455 

—665 

+2,6«0 

-615 

+2,755 

-520 

Thence  continuing  northeasterly  alone  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  Tine  joining  Stations  XXIII  and  XXIV,  bearing 
N.  1^  55'  45"  £.,  and  its  length  3,121.9  feet.  The  following  table  gives  the  absoissA 
with  Station  XXIII  as  the  origin  and  the  corresponding ordinates,  vis : 


Abaoiase. 


Feet 

-•  125 
--  270 
--  450 
..  660 
--  045 
--1,160 
--1,830 
+  1,620 
+1,500 
+1,750 
--1,880 
--1,095 
- -2, 345 
+2.i05 
--2,475 
+2,740 


Ordinstos. 


FeeL 

—  386 

—  295 

—  205 

—  130 

—  60 

—  30 

—  15 

—  45 

—  80 

—  176 

—  300 

—  480 
—1,300 
—1,895 
-1,470 
—1,505 


Thence  eontinning  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  line  joining  Stations  XXIV  and  XXV,  bearing  N. 
40  41'  i(y'  £.y  aod  its  length  3,151.3  feet.  The  following  table  gives  the  abscissn  with 
Station  XXFV  as  the  origin  and  the  corresponding  ordinates,  viz : 


AbscisaA. 

Ordinates. 

Feet. 

Feet. 

+    250 

—1, 710 

+1, 055 

—1,825 

+  1.780 

—1,885 

+2,190 

-1,850 

+  2,720 

—1,790 

4-3.151.3 

—1.800 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being 
fixed  by  oo-ordinates  referred  to  the  base  line  Joining  Stations  XXV  and  XX  vl,  be#r« 
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lug  N.  36<>  2'  55''  E. ,  and  its  length  2,082.8  feet.    The  following  table  giyea  the  abMias 
with  Station  XXV  as  the  origin  and  the  corresponding  co-orainatea,  Tia : 


AbtOiMMB. 

OidiBAtes. 

F§et, 

I^U. 

+     » 

—2,100 

+    330 

-2,210 

.    +    640 

—2,265 

+    890 

-2,240 

+1,446 

—2,140 

+1,006 

—2,130 

Thence  oontinuing  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  fine  Joining  Stations  XXYI  and  XXVII,  bearing 
N.  4P  12'  55"  E.,  and  its  length  4,198.8  feet.  The  following  Uble  gives  the  abKiasB 
with  Station  XXYI  as  the  origin  and  the  correspondipg  co-ordinates,  yia : 


AbeciaMD. 

OrdiiiAtes. 

Feet 

FeeL 

+    236 

-2,220 

+    830 

-2,300     ' 

+1.435 

—2,405 

+2,080 

—2,875 

+2,640 

-2,320 

+2,850 

-2,276 

+3.486 

-2,166 

+4,015 

—2.100 

+4,108.8 

—2.000 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being  fixed 
by  co-ordinates  referred  to  the  base  line  joining  Stations  XXYII  and  XXYIIJ,  bearing 
N.  530  2'  50"  E.,  and  its  length  1,647.4  feet.  The  following  table  givee  the 
with  Station  XXYII  as  the  origin  and  the  corresponding  co-ordinates,  tis  : 


Absolaae. 

Ordinate^. 

FeeL 

Feet 
—2,105 
—2,085 
-2»005 
-1,730 
—1,395 
—1.025 

+    160 
+    370 
+    765 
+1.180 
+1,690 

The  exterior  line  aroond  Chelsea  Island  is  described  as  follows: 
Begins  at  the  extreme  southerly  point  and  rnns  north  along  both  shores  of  the 
island;  the  points  of  change  are  fixed  by  co-ordinates  referred  to  base  linee  Joining 
the  following  stations,  viz:  Stations  XX  and  XXII,  bearing  N.  230  56'  18"  £.,  and 
its  length  4,833.6  feet.  Stations  XXII  and  XXIII,  bearing  N.  29  15'  40"  E.,  and  its 
length  2,844.3  feet ;  and  Stations  XXIII  and  XXIY,  bearing  N.  l^  55'  45"  E.,  and  its 
length  3,121.9  feet  as  before  mentioned ;  the  following  tables  give  the  abscisss  referred 
to  their  respective  origins  and  the  corresponding  ordinates,  viz : 

Ba$e  line  Stations  XX  and  XXII,  with  StoHan  XX  M  the  arigii^ 


AbMlUS. 

OrdinatM. 

FeeL 
+4,180 
+4,»0 
-K670 
+4,883.6 

FeeL           FeeL 

—485 

-605  and  -480 

—800  and  —416 

—430 
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Base  line  Stations  XXII  and  XXIII,  with  Station  XXII  a$  ike  origin. 


AbfloiuB. 

Oidliwtes. 

Ft«L 

^mL              ^ttL 

+    296 

—1,060  ft^d  -    406 

-f    480 

—    480 

+    066 

-1,350  and  —    600 

+    010 

—1,646  and—    780 

-1-1, 810 

—2, 060  and  -    006 

+1,660 

—2. 166  and  —    905 

+1.960 

—2,176  and  —1.045 

+2,320 

—2,  ISO  and  —1, 075 

+2,580 

-2,060  and  —1.040 

Ba$e  Hne  Statibns  XXIII  and  XXIV,  wiih  Station  XXIII  ae  the  origin. 


Abadaae. 

Oidinatoa. 

Feet. 

Feet             Feet 

+    125 

—1. 090  and  —    936 

+    450 

-1, 906  and  —    810 

+    000 

—1, 965  and  —    710 

+    045 

—1,970  and—    586 

+1.100 

—    626 

-rl,830 

—1,966  and  -    666 

+1.620 

—    706 

+1.600 

—1, 910  and  —   875 

+1,080 

-1,870  and  —1,100 

+1.760 

—1,800  and —1,286 

+1,845 

—1,500 

TheDoe  continniug  to  the  northeast  comer  of  the  United  States  dike. 

The  pier-head  line  begins  at  the  point  marked  ''A"  on  the  map,  being  the  intersection 
of  the  above-described  pier  and  bulkhead  line  and  a  line  drawn  from  the  point  of  in- 
tersection of  the  sonth  boundary  line  United  States  reservation  at  Fort  Tompkins 
and  the  west  side  of  the  shore-road  to  the  northernmost  point  of  Hoffmann  Island ; 
thence  along  said  line  towards  Hoffmann  Island  until  it  meets  a  point  in  a  line  par- 
allel to  and  1,500  feet  from  the  described  bulkhead  line ;  thence  continuing  south- 
westerly parallel  to  and  l,riOO  feet  from  the  bulkhead  line  to  a  point  which  is  fixed  by 
co-ordinates  referred  to  the  base  line  loining  Fort  Tompkins  and  Elm  Tree  lights, 
'38  before  mentioned.  The  following  table  gives  the  abscissa,  with  Fort  Tompkins 
Light  as  the  origin,  and  the  corresponding  ordinate,  viz: 


Abaoiasa. 

Ordinate. 

Feet. 

+  15,714 

Feet 

6.100 

Thence  continuing  northwesterly  to  a  point  which  is  fixed  by  co-ordinates  referred  to 
the  same  base  line  as  above,  viz : 


Abaclaaa. 

Ordinate. 

FeeL 

+  14,982 

Feet. 

2,176 

Beginning  at  a  point  on  the  westerly  side  of  Great  Kills  Entrance  which  is  fixed  by 
co-ordinates  referred  to  the  same  buse  line  as  above,  viz : 


Abaoiaaa. 

Ordinate. 

FeeL 
+  16.004 

Feet. 
070 
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Tbence  coDliDtiing  to  a  point  which  is  fizod  by  co-ordinates  referred  to  the  samebMe 
liuotM  above,  viz  : 


Absoiwa. 

Ordinate. 

FBet, 

+17,836 

JVet. 
—2,610 

Tbenoe  parallel  to  and  1,500  feet  from  the  bulkhead  line  as  described  to  a  point 
marked  B  on  the  map,  about  1  mile  northeast  of  Seguine's  Point. 

The  pier  line  for  the  westerly  shore  of  Arch  or  Kill  between  Lewis  street,  Perth  Am- 
boy,  and  the  northern  limit  of  the  wharves  of  the  Central  Railn>ad  of  New  Jersey  at 
^lizabethport  is  described  as  follows : 

Beginning  at  a  point  opposite  the  foot  of  Lewis  street,  Perth  Amboy,  whoee  ab- 
scissa, referred  to  the  base  line  joining  Stations  I  and  II  the  bearing  of  which  is  K. 
2(P  r  %"  W.  and  its  length  2,787.6  feet  with  Station  I  as  the  origin,  is  2,300  feet,  and 
the  ordinate  — ^2,980  feet ;  thence  northeaster!  v  along  the  westerly  shore  of  Arthur 
Kill  to  A  point  at  right  angles  to  the  said  base  line,  produced,  210  feet  beyond  Station 
II,  and  the  ordinate  of  which  is  2,000  feet;  thence  continuing  northeasterlv  along 
the  said  shore,  the  point  of  change  being  fixed  by  co-ordinates  referred  to  the  base 
line  Joining  SUtions  I  and  III,  bearing  N.  4^  15'  09''  £.  and  its  length  1,497.5  feet. 
The  rollowmp^  table  gives  the  abscissae  with  Station  II  as  the  origin  and  ^be  corre- 
sponding ord  mates : 


Absoiasas. 

OrillnatM. 

Feet. 
-f-    800 
+1.400 

FeeL 
—1,680 
-1,600 

Thence  continuing  northeasterly  along  the  westerly  shore  of  Arthur  Kill,  the  points 
of  change  being  fixed  by  co-ordinat'es  referred  to  the  base  line  joining  Stations  III  and 
IV,  bearing  N.  35»  05'  53"  £.  and  it«  length  3,039.04  feet.  The  following  table  gives 
the  abscisstt  with  Station  III  as  the  origin  and  the  correspond ing;^ordinates,  viz : 


AbeoisMB. 

Ordinates. 

Feet. 

-      60 
+  1,000 

FeeL 
—1.600 
—1, 910 

Thence  continuing  northeasterly  along  the  said  shore,  the  points  of  change  being 
fixed  by  co-ordinates  referred  to* the  ba.se  Hue  Joining  Stations  IV  and  V;  bearing  N. 
23^  52^  52"  E.  and  its  length  3941.4  feer.  The  following  table  gives  the  abscisas  with 
Station  IV  as  the  origin  and  the  corresponding  ordinates,  viz: 


AbftciassB. 

Ordinatea. 

FeeL 

+1,650 
+2,800 

Feet. 

—  1,290 

—  1.210 

Thence  continuing  northerly  in  a  curved  line  along  the  said  shore  throneb  a  point 
which  is  fixed  by  co-<»rdinates  referred  to  the  base  line  Joining  Stations  V  and  VI, 
bearing  N.  11^  32'  52"  E.  and  its  length  2,629.2  feet.  The  following  Uble  gives  the 
abscissa  with  Station  V  as  th»  origin  and  the  corresponding  ordinate,  viz: 


Absoiasa. 

Ordinate. 

FeeL 
0 

\ 

FeeL 
--1,800 

\ 
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Tbenco  continniDg  Dorthwestetly  in  a  curved  line  along  said  Bhore  to  the  nTonth  of 
Woodbridge  Creek  through  poiuta  which  are  fixed  by  co-ordinates  referred  to  the 
base  line  Joining  Stations  VI  and  VII,  bearing  N.  19^  24'  38''  W.  and  ito  length  3889.0 
feet.  The  following  table  gives  the  absciBsee  with  Station  VI  as  the  origin  and  the 
eorreaponding  ordinatss,  viz : 


AtMciasie. 

OrdinfttM. 

Feet, 
1,248 
8,220 
3,702 

Feet 

—  2,800 

—  2,600 
-2,070 

The  following  points  are  referred  to  the  same  base  line  produced  beyond  Statioii 
YII,  with  Mid  Station  V n  aa  the  origin : 


AbsoiaatB. 

Ordinatea.' 

Feet 

Feet. 

220 

—  2,800 

70 

—  2.490 

220 

—  2,180 

600 

—  1.880 

2,700 

-1,610 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  throni^  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  vll  and  X, 
bearing  N.  4CK>  02'  30"  £.  and  its  length  4404.3  feet.  The  following  table  give6  the 
ftbacisste  with  Station  VII  as  the  origin  and  the  corresponding  ordinates,  viz: 


Abscissn. 

Feet 

420 

1.383 

2,390 

4,404.3 

OrdiDatea. 

Feet 
—3,240 
-3,300 
— :<,  300 

2,700 

Thence  continuing  northeasterly  in  a  curved  Hue  alon^  the  said  shore  throngh  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  A  and  XI, 
bearing  N.  50o  56^50^'  £.  and  its  length  2,883.0  feet.  The  following  toble  gives  the 
ftbaoissflo  with  Station  X  as  the  origin  and  the  corresponding  ordinates,  viz: 


AbacissfB. 

Ordlnatea. 

Feet 
—2,150 
—1,810 

Feet 
2,012 

2,883 

Thence  continuing  in  a  curved  line  easterly  along  the  said  shore  throngh  points  which 
are  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XI  and  XIII,  bear- 
ing N.  899  04'  51''  E.  and  iU  length  3,955.0  feet.  The  Mowing  table  gives  the  ab- 
8CiM»  with  Station  XI  as  the  origin,  and  the  corresponding  ordinates,  viz : 


Abaclaaad. 

Ordioatea. 

Feet 

0 

996 

1,605 

2,255 

FeeL 

—1,480 
-1,200 

-  900 

—  910 

\ 
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TlieDCA  continuing  northeasterly  iu  a  curved  lii>e  along  the  said  shore  throagli  a 
point  which  is  fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  XIII 
and  XIV,  bearing  N.  li^  42'  50"  E.  and  its  length  2,6:)6.3  feet.  The  foUowing  table 
gives  the  absoissie  with  Station  XIII  as  the  origin  and  the  corresponding  oidlnate, 
viz: 


Abscissa. 

Ordinate. 

Feet. 
1.850 

Feet. 
—1,260 

0 

Thence  continuing  northeasterly  in  a  curved  lino  along  the  said  shore  through  a 
point  which  is  fixed  bv  co-ordinates  referred  to  the  base  line  joining  Stations  XIV 
and  XV  bearing  N.  10^  06'  15''  E.,  and  its  length  2,786.9  feet;  the  following  table 
'gives  the  abeoissa  with  Station  XIV  as  the  origin  and  the  corresponding  ordinate, 

viz :  % 


'  Ab80iB6a. 

Ordinate. 

Feet. 
680 

Feet 
—1,100 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  a 
i)oint  which  is  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XV  and 
XVII,  bearing  N  8^  31 W'  E.,  and  its  length  1,801.4  feet ;  the  following  table  gives  the 
abscissa  with  Station  XV  as  the  origin,  and  the  corresponding  ordinate,  viz  : 


Abscissa. 

Ordinate. 

Feet 
805 

Feet. 
—  1, 210 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  a 
point  which  is  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XVII 
and  XVIII,  bearing  N.  10^  40'  20"  E.,  aud  iU  length  l,:)95.1l  f^t;  the  following  table 
gives  the  abscissa  with  Stations  XVII  as  the  origin,  and  the  corresponding  orainate, 
viz: 


Abscissa. 

Ordinate. 

Feet 
1,140 

Feet 
—  1,310 

Thence  continuing  northeasterly  in  a  curved  line  along  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XVIII  and 
XX,  bearing  N.  11^  20'  59"  E.,  and  its  length  3,a'>9.1  feet;  the  following  table  gives 
the  abscissae  with  Station  XVIII  as  the  origin,  and  the  corresponding  ordinates,  vis: 


Absoissffi. 

Ordinates. 

Feet 
1,040 
3,025 
3,869.1 

Feet. 
—1,240 
—1,290 
—1,100 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinaten  referred  to  the  base  line  joining  (Nations  XX  and  XXII, 
?ieArio/;N.  23^56^18"  E.,  aud  itn  length  4,833.6  feet,  tlie  first  two  points  located  being 
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on  opposite  Bidos  of  the  mouth  of  Rah  way  River ;  the  folio  wiug  table  gives  the  ab- 
scissa} with  Station  XX  an  the  origm,*  and  the  corresponding  ordinates,  viz: 


Xbaoiaam. 

Ordinates. 

F4U. 
At  this  point  to  the  dock  north  of)      800 
the  month  of  Elizabeth  River,  S  1,410 
the  harbor  lines  coincide.             >  2, 160 

3.710 

FttL     ' 
—1,830 

-i,iao 

—670 

Thence  continuing  northwesterly  in  a  cnrved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  Joining  Stations  XXII  and 
XXIII,  bearing  N.  2^  15'  40'  E.,  and  it«  length  2844.3  feet;  the  following  table  gives 
the  absoissie  with  Station  XXII  as  the  origin,  and  the  corresponding  ordisates,  viz: 


AhscisBe. 

Ordinate*. 

0 

655 

1,810 

2.580 

Ftet. 
—1,670 

2.450 
—2,710 
—2,600 

Thence  continuing  northerly  in  a  curved  line  along  the  said  shore  through  points 
vrhich  are  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  ^XllI  and 
XXIV.  bearing  N.  1^  55'  45"  E.,  and  ito  length  3.121.9  feet;  the  following  table  gives 
the  abscissiD  with  Station  XXIII  as  the  origin,  and  the  corresponding  orainates,  viz: 


Ahsoisss. 

Ordinatee. 

Feet. 

660 

1,590 

Fui. 

—  2.600 

—  2,600 

Thence  continuing  northerly  in  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  jbining  Stations  XXIV  and 
XXV,  bearing  N.  4^  41'  10"  E.,  and  its  length  3,151.3  feet ;  the  following  table  gives 
the  abscissffi  with  Station  XXIV  as  the  origin,  and  the  corresponding  ordinates,  viz: 


Abscissas. 

Ordinates. 

Feet. 

250 

1,780 

2,T20 

9;  151. 3 

Feet. 

—  2,650 
—3.160 
—2.920 

—  2,680 

Thence  continuing  northeasterly  in  a  curved  line  along  the  said  shore  through  points 
which  are  fixed  by  co-ordinates  referred  to  the  base  line  joining  Stations  XXV  and 
XXVI,  bearing  N.  36^  02'  55"  E.,  and  its  length  2.082.8  feet ;  the  following  table  ^i ves 
the  abscissae  with  Station  XXV  as  the  origin,  and  the  corresponding  ordinates,  viz: 


AbscisssB. 

Ordinates. 

Feet. 

Feet. 

20 

—2.970 

*       640 

—  3,090 

800 

-3,400 

1.210 

—2,810 

1.720 

—2,680 

thence  continuing  northsasterly  aloi  g  the  said  shore,  the  points  of  changjft  U^vg^^^ta^. 
by  co-ordinates  referred  to  the  base  line  joining  StatVowa  HfX^Hl  wiA.  "lL'iN\\^\sfc^\w 
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N.  41^  12'  55''£.,  and  its  length  4,198.8  feet;  (he  fiUowinK  table  gives  the  alMciaM 
with  Station  XXVI  as  the  origin,  and  the  corresponding  orainatea,  vis : 


AlMciaaa. 

OrdinatM. 

FmL 

580 
1,»0 
8,250 
4.10&8 

FttL 
-2,000 
-8,000 
—2.800 
—2,700 

Thence  continuing  northeasterly  along  the  said  shore  to  a  point  which  is  fixed  bj 
co-ordinates  referred  to  the  base  line  Joining  Stations  XXVII  and  XXYIIl,  beariog 
N.  S3P  02'  W  £.,  and  its  length  1,647.4  feet ;  the  following  table  glTea  the  abscim 
with  Station  XXVII  as  the  origin,  and  the  corresponding  ordinate,  via : 


AbMiaaa. 

Ordinate. 

Feet, 
300 

FeeL 
-2,600 

thence  continuing  northeasterly  along  the  said  shore  to  a  point  which  is  fixed  by  co- 
ordinates referred  to  the  base  Hue  lost  mentioned  above,  prodaced  beyond  Statioo 
XXVIII ;  the  following  table  gives  the  abscissa  with  Station  XXYIII  as  the  origis 
and  the  corresponding  ordinate,  viz : 


AbMisaa. 

Ordinate. 

Feet. 
260 

Feet, 
—  1.730 

thenee  continuing  northeasterly  along  the  said  shore  to  a  point  on  the  balk  head  at 
the  northern  limit  of  the  wharves  of  the  Central  Railroad  of  New  Jersey  at  Ehsa- 
bethport 

The  bulkhead  line  hegips  at  Lewis  street,  Perth  Amboy,  and-  continnea  nortii  (o 
Bah  way  River.  It  follows  the  pier-head  Hue  at  certain  distances  therefrom  which 
are  given  on  the  accompanying  map. 

The  hnlkhead  line  deflects  from  the  pier-head  line  at  the  dock  north  of  the  month 
of  Elizabeth  River  and  follows  the  general  direction  of  the  pier-head  line  at  certain 
distances  from  it,  as  shown  on  the  map,  to  the  railroad  pier  at  the  foot  of  McKensie 
Place,  Elizabethport. 


«.*  harbor-limes  for  east  shore  of  east  rivxr,  new  tobk, 
buttermilk  channel,  and  both  shores  of  gowanus  bat 
from  lawrence  point  to  fort  hamilton. 

Harbor  Line  Board, 
yew  York  GUy,  February  18,  1890. 

General:  The  Board  of  Engiueers  for  barber  lines  of  New  York 
Harbor,  coDstituted  by  Special  Orders,  No.  49,  Headquarters  Gorpsof 
Engineers,  October  5, 1888,  bas  the  honor  to  report  that  at  the  meeting 
held  in  this  city  January  23, 1890,  the  following  resolntion  was  adopted 
referring  to  proposed  harbor  lines  on  the  easterly  shore  of  Bast  Biver, 
Buttermilk  Channel,  Upper  New  York  Bay,  and  both  shores  of  Qo- 
wanus  Bay,  New  York,  extending  from  the  foot  of  Broadway,  Brook- 
lyn, E.  D.,  to  the  northern  boundary  of  the  Oovemment  land  at  Fort 
Hamilton,  Long  Island : 

Be9olvedf  That  the  present  legal  pier  and  bulkhead  lines  between  Broad wav  Feny^ 
Brooklyn,  and  the  northern  boundary  of  the  GkiTernment  land  at  Fort  Hamilton,  be 
recommended  for  approval,  except  ^a\>\\i^p\«c  Mi^VkiiAkliiead  Unea  exterior  to  tlM 
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Erie  Baein  be  made  ooinoident  with  the  preBent  bulkhead  line  there;  also  that  Colo- 
nel Gilleepie  be  requested  to  prepare  a  map  and  definitions  for  the  lines  thus  reoom- 
mendcd  at  as  early  a  date  as  practicable. 

Provided,  kowwerf  That  between  Seventeenth  street  on  the  sonth  shore  of  Gowanns 
Creek  and  Fort  fiamrlton  the  piers  between  the  limits  of  the  pier  and  balkhei»d  Unes 
mav  be  filled  with  solid  matenals  when  an  equal  tidal  prism  is  jprovided  in  oompen- 
■ation  therefor  behind  the  anthorized  bulkhead  line  and  adjacent  to  said  piers. 

In  the  report  of  the  Board  dated  January  27, 1890,  recommending  for 
the  approval  of  the  Secretary  of  War  ^<  the  legal  pier-head  and  bulk- 
head lines  on  the  easterly  shore  of  Bast  River  from  Broadway  Ferry, 
Brooklyn,  to  the  eastern  end  of  the  pier  line  at  Eavenswood,  established 
by  the  laws  of  the  State  of  New  York,  chapter  536,  Jnne  15,  1889,"  it  is 
stated  that  the  Board  had  '^  considered  and  adopted  for  recommenda- 
tion a  greater  length  of  the  shore-line  than  embraced  between  the  limits 
mentioned  in  the  resolution  contained  in  the  report  of  January  27." 

The  harbor-lines  recommended  in  the  report  of  January  27, 1890,  were 
approved  by  the  Secretary  of  War  February  8, 1990.  The  Board  now 
presents  additional  maps  covering  the  space  not  included  in  the  report 
of  January  27,  and  completing  the  harbor-lines  on  the  east  side  of  the 
East  Biver,  and  of  the  Hartor  of  New  York  from  Lawrence  Point, 
opposite  Port  Morris  to  the  Narrows. 

The  lines  now  submitted  to  the  Secretary  of  War  for  his  adoption 
and  approval  are  described  as  follows : 

1.  iPVom  Lawrence  Paint  oppoeOe  Port  Morris  to  eastern  end  of  pier  Une  at  Bavenswood, 
Long  Island.^The  lines  on  this  front  ^trere  recommended  hy  the  State  Commissioners 
of  1%7  and  established  by  laws  of  the  State  of  New  York,  chapter  763,  1857.    The   • 
pier-head  and  bnlkhead  lines  were  made  coincident,  hnt  were  never  described  by  the 
State  Commissioners. 

An  inspection  of  the  chart  will  five  their  direction  by  conrses  or  their  distances 
ffom  the  low- water  line  of  the  contignons  shore. 

2.  From  BaveHSwood.  Long  Islandfto  Broadway  Ferry,  Brooklyn,  E,  D. — This  line  was 
recommended  to  the  Secretary  of  War  by  the  New  York  Harbor-Line  Board  January 
27,  1890,  for  adoption,  and  was  approved  hy  him  February  8, 1890. 

3.  From  Broadway,  Brooklyn,  E,  D,,to  ike  bridge  pier  adjacent  to  Fnlton  Ftfrry.— The 
harbor  lines  on  this  front  are  those  r'3commended  by  the  New  York  Harbor  Commis- 
sion January,  1857,  and  enacted  by  chapter  763,  act  of  the  legislature  of  the  State  of 
New  York,  passed  April  17,  1857. 

The  report  of  the  commission  describes  the  lines  as  follows : 

<'  That  the  line  of  bulkhead  in  front  of  the  Gobb  Dock  be  the  curve  of  18  feet 
depth  of  water  as  laid  down  on  map  No.  1,  East  River,  and  that  the  exterior  line 
in  front  thereof  extend  out  300  feet. 

"That  the  exterior  line  be  a  line  drawn  from  the  northeast  wharf  of  Fulton 
Ferry  to  the  northwest  comer,  and  thence  to  the  northeast  corner  of  Marston  and 
Powers^  coal  4epot,  thence  to  the  extremity  of  the  long  wharf,  known  as  Wetmore's 
Dock,  at  the  foot  of  Adams  street,  thence  to  the  wharf  at  the  gas-works,  at  the  foot 
of  ^ndson  avenue,  and  thence,  in  a  curved  direction,  toward  the  Navy-Yard  wall.'' 

The  bnlkhead  line  on  this  fronl^  which  was  adhered  to  by  the  New  York  Harbor 
Commission  of  1857,  as  enacted  by  chapter  484,  act  of  the  legislature  of  the  State 
of  New  York,  passed  May  25^  1836,  is  as  follows : 

Skction  1  authorizes  Henry  Patchen  and  others,  their  heirs  and  assigns,  to  erect, 
constructi  and  maintain  one  or  more  wharves,  docks,  bulkheads,  and  piers  on  the 
land  under  water  in  front  of  their  lands  in  the  city  oi  Brooklyn,  but  not  to  extend 
into  the  East  River  beyond  a  line  beginning  at%  point  on  a  line  in  continuation  of 
the  northwesterly  side  of  Partition  street,  distant  700  feet  from  the  westerly  corner 
of  Partition  and  Ferris  streets,  and  running  thence  UQrtheasterly  parallel  with  Fenis 
street  3*20  feet ;  thence  northeasterly  on  a  straight  line  until  it  intersects  a  line  run- 
ning from  the  northerly  corner  of  Dikeman  and  Ferris  streets  to  a  point  845  feet 
from  the  westerly  corner  of  Columbia  and  Butler  (now  Harrison)  streets  on  a  line 
in  continuation  of  Butler  street  at  a  point  distant  from  said  northerly  comer  of 
Dikeman  and  Ferris  streets  1,800  feet;  thence  in  a  straight  line  northeasterly  to 
the  atbresaid  point,  distant  frrom  the  westerly  oomer  of  Columbia  and  Butler  streets 
645  feet  ;*  and  from  thenoe  in  a  straight  lin(a  until  it  intersects  a  line  in  continua- 

*Th6  line  aa  described  preceding  thU  point  was  amended  b^  c^\iw^^^  *=2I^^\^^^^\ 
1841,  see  page  8. 
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tioo  of  the  Boatherly  side  of  Atlantic  street  ia  a  direotiou  which,  if  continnedi  would 
strike  a  point  distant  northwesterly  from  the  northerly  corner  of  Hicks  and  Smitb'B 
Docks  at  the  foot  of  Joralemon  street  245  feet. 

Sec.  2.  Three  disinterested  persons  shall  bo  appointed  by  the  governor  commiA* 
sioners  for  the  purpose  of  locating  and  determining  a  suitable  line  in  the  East  Biyei 
in  front  of  the  city  of  Brooklyn,  upon  which  a  permanent  line  of  balkheads  mst 
hereafter  be  erected  without  iinuring  the  navigation  of  the  said  river  ^  and  the  saia 
commissioners,  or  any  two  of  them,  shall  determine  and  locate  such  line,  extending 
from  a  point  or  con  tinned  line  of  the  southerly  side  of  Atlantic  street  to  a  point  si 
or  opposite  to  the  dock  next  easterly  from  Jackson  Street  (now  Hudson  avenne) 
Ferry,  and  make  and  subscribe  an  accurate  description  of  said  line  and  file  the  same 
in  the  office  of  the  clerk  of  the  county  of  Kings ;  and  the  line  so  determined  and  lo- 
cated shall  be  and  remain  the  permanent  water-line  of  the  said  city  of  Brooklyn  be- 
tween the  points  above  mentioned,  and  thereafter  no  bulkhead  shall  be  extended 
from  the  upland  in  said  city  into  the  East  River  beyond  such  line  without  the  pre- 
vious authority  of  the  legislature,  under  the  penalty  of  $1,000,  to  be  paid  by  any 
person  oflfending  in  the  premises,  to  be  sued  for  and  recovered  by  the  district  attor- 
ney of  the  county  of  Kings  in  the  name  and  to  the  use  of  the  people  of  this  State. 

The  report  of  the  commissioners  appointed  by  the  preceding  act  desoribed  the  lint 
as  follows : 

Beginning  at  a  point  established  by  the  act  above  mentioned,  at  the  southerly  side 
of  Atlantic  street,  and  running  thence  in  a  direct  line  northeasterly  until  it  shall  in- 
tersect a  line  made  by  continuing  the  northerly  line  of  Middagh  street,  at  a  distance 
of  210  feet  from  the  westerly  line  of  Furmau  street ;  thence  in  a  direct  line  until  it 
shall  intersect  a  line  made  by  continuing  the  southerly  side  of  Plymouth  street,  at  a 
distance  of  50  feet  from  the  most  westerly  end  of  the  easterly  nier,  now  in  oocapa- 
tiou  of  the  Fulton  Ferry  Company;  thence  in  a  direct  line  until  it  shall  intersect  a 
line  made  by  continuiuf^  the  westerly  side  of  Fisher  street,  at  the  distance  of  27^) 
feet  from  the  southerly  side  of  Plymouth  street  I  thence  in  a  direct  line  to  thenorthr 
emmost  end  of  the  dock  next  east  from  the  Jackson  Street  (now  Hudson  Avenue) 
Ferry. 

4.  From  the  bridge  pier  at  Fulton  Ferry  to  south  pier  at  Hamilton  Avenue  Feny. — ^The 
pier-head  line  ou  this  front  was  recommended  by  the  special  board  in  their  report  to 
the  governor  of  the  State  of  New  York  dated  April  5, 1873,  and  was  enacted  by  chap- 
ter 702,  act  of  the  legislature  of  the  State  of  New  York,  passed  June  10,  1873,  which 
is  described  as  follows : 

Such  pier  line  is  to  commence  at  a  point  in  the  prolongation  toward  the  channel 
of  the  southwest  face  of  the  abutment  of  the  New  York  Bridge  on  the  Brooklyn  side, 
20  feet  distant  from  the  northwest  corner  of  said  abutment,  and  running  iu  a  gentle 
curve  to  Martin's  upper  pierj  thence  iu  a  straight  Hue  to  the  extremity  of  Martin's 
middle  pier;  thence  in  a  straight  line  to  the  extremity  of  Martin's  lower  pier ;  thence 
in  a  straight  line  to  a  point  in  the  prolongation  and  the  upper  line  of  Prentice's 
(formerly  called  Ford's)  Pier,  near  the  foot  oi  Grace  court  prolon|^ed,  and  50  feet  be- 
yond the  outer  end  of  said  pier;  thence  in  a  straight  line  to  a  point  in  the  prolonga- 
tion of  the  upper  line  of  Robinson's  Pier,  between  the  foot  of  Warren  «treet  and  the 
foot  of  Cuuf^ress  street,  200  feet  beyond  the  outer  end  of  last-mentioned  pier ;  thence 
in  line  straight  to  a  point  ou  the  prolongation  of  the  upper  line  of  the  lower  pier  of 
Hamilton  Ferry  Slip,  and  50  feet  beyond  the  outer  end  or  said  pier.  Nothing  in  this 
section  contained  suall  interfere  with  the  length  of  the  upper-spring  pile-fender  pier 
at  Fultou  Ferry,  as  defined  by  the  pier  line  established  by  the  act  entitled  "An  act 
to  establish  bulkhead  and  pier-head  lines  for  the  port  of  New  York,"  passed  April  17, 
1857. 

•  •  •  •  •  •  • 

The  bulkhead-line  on  this  front  w^s  adhered  to  by  the  New  York  Harbor  Commis- 
sion, January,  1857,  said  line  being  established  by  chapter  484,  act  of  the  legislatnie 
of  the  State  of  New  York,  passed  May  25,  1636,  and  amended  by  chapter  S68,  laws  of 
1841  (see  pages  4,  5,  6,  and  8). 

5.  From  south  pier  at  Hamilton  Avenue  Ferry  to  Red  Hook.  (Partition  sireel.)— The 
pier-head  line  on  this  front  was  recommendod  by  the  special  board  in  their  report  (o 
the  governor  of  the  State  of  New  York,  dated  May  5,  1875,  and  was  enacted  by  chap- 
ter 491,  act  of  the  legislature  of  the  State  of  New  York,  passed  June  6,  1884.  (For 
copy  of  act  see  paragraph  7,  page  13.) 

The  bulkhead  line  on  this  front  was  adhered  to  by  the  New  York  Harbor  Commit* 
sion,  January,  1857,  as  established  by  chapter  268,  act  of  the  legislature  of  the  State 
of  New  York,  passed  May  26,  1841,  which  is  described  as  follows: 
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Beginning  at  a  point  on  a  line  In  oontinnation  of  the  northwesterly  Bide  of  Parti- 
tion street,  distant  800  feet  from  the  westerly  corner  of  Partition  and  Ferris  streets, 
and  running  thence  northeasterly  parallel  with  Ferris  street,  320  feet;  theuoe north- 
easterly on  a  straight  line  nntil  it  intersects  a  point  845  feet  from  the  westerly  corner 
of  Batler  (now  Harrison)  and  Colamhia  streets,  on  a  line  in  continnation  of  said  Bnt- 
ler  (now  Harrison)  street. 


•  •  •  •  • 

« 


6.  From  PartiHon  streel,  Bed  Book^  to  HamUion  avenue  at  Gowanue  Canal  (including 
Erie  Ba9in). — (a)  From  Partition  street  to  the  west  side  of  Otsego  street,  and  from  the 
westerly  side  of  Court  stieet  prolonged  to  Hamilton  avenue,  the  bulkhead  line  on  this 
front  was  recommended  by  the  New  York  Harbor  Commission  of  1857  and  enacted  by 
chapter  763,  act  of  the  legislature  of  the  State  of  New  York,  passed  April  17, 1857. 

(d)  From  the  westerly  side  of  Ferris  street  (Red  Hook),  prolonged  running  south-  « 
erly  to  the  entrance  of  Erie  Basin,  the  sea-wall  line  was  enacted  by  chapter  481,  act 
of  the  legislature  of  the  State  of  New  York,  passed  April  21, 1862,  and  is  described  as 
follows: 

The  outer  sea-wall  line  of  Basin  No.  1,  of  Gk^wanus  Bay  Basin,  shall  be  altered  as 
follows:  The  said  outer  line  shall  begin  at  the  point  of  its  commencement,  as  now 
established,  namely :  At  a  point  in  the  line  of  the  westerly  side  of  Ferris  street,  as 
extended  southerly  554  feet  from  the  westerly  side  of  Coast  Wharf;  running  thence 
in  a  straight  line  to  a  point  in  the  middle  line  of  Van  Brunt  street,  as  extended  south- 
erly 1,155  feet  from  the  southerly  side  of  Reid  street;  running  thence  in  a  straight 
line  to  a  point  100  feet  westeily  from  the  sea-wall  line,  as  heretofore  established,  which 
point  is  1,061  feet  distant  from  and  perpendicular  to  the  westerly  side  of  Otsego  street 
as  extended  southerly  at  a  point  distant  1,719  feet  from  the  southerly  side  of  Cuba 
s^eet;  and  running  thence  606  feet  and  6  inches  in  an  arc,  which  arc  has  a  radius  of 
6SN5  feet,  the  center  of  said  arc  being  at  a  point  453  feet  distant  from  and  perpendicular 
to  the  westerly  side  of  Otsego  street  as  extended  southerly  at  a  point  1,487  feet  dis- 
tant from  the  southerly  side  of  Cuba  street  to  a  point  in  the  said  sea-wall  line  as  now 
established.  (From  van  Brunt  street  south  to  the  south  angle  of  Erie  Basin,  the 
line  was  re-established  by  chapter  398,  act  of*  the  legislature  of  the  State  of  New  York, 
passed  May  20,  1875.)    (For  act  see  below,  this  page.) 

(o)  From  the  westerly  side  of  Otsego  street  along  the  interior  sea-wall  of  Ene  Basin, 
through  the  entrance  establishing  tne  wing- wall  at  the  entrance  of  the  basin,  thence 
along  the  interior  sea-wall  of  the  basin,  thence  along  the  proposed  basins  at  Hicks 
and  Henry  streets  to  the  westerly  side  of  Court  street  prolonged  the  sea-wall,  pier 
and  bulkhead  line  was  recommended  by  the  Special  board  in  their  report  to  the 
governor  of  the  State  of  New  York,  dated  May  5,  1875,  and  was  enacted  by  chapter 
396,  act  of  the  legislature  of  the  State  of  New  York,  passed  A{ay  20,  1875,  which  is 
described  as  follows : 

Thepier,  bulkhead,  and  other  lines  adjacent  to  the  shores  on  the  Brooklyn  side  of  the 
port  of  New  York,  extendin|;  from  a  point  on  the  easterly  side  of  Court  street,  distant 
500  feet  southerly  ^m  the  intersection  of  the  said  easterly  side  of  Court  street  with 
the  southerly  side  of  Bryant  street,  to  the  entrance  to  Erie  Basin,  as  at  present  by 
law  established,  are  hereby  altered,  declared,  and  established  as  follows,  that  is  to 
say :  Such  line  shall  commence  at  the  point  first  above  described,  running  thence 
westerly  parallel  with  Bryant  street  and  500  feet  therefrom  380  feet ;  thence  south- 
erly and  at  right  angles  to  the  last-mentioned  line  and  parallel  with  Clinton  street 
393  feet  to  the  exterior  sea-wall  line  as  at  present  established ;  thence  alon^  the 
said  exterior  sea-wall  line  687  feet  2  inches  to  a  point  in  a  line  parallel  with  Clinton 
street  and  distant  223  feet  westerly  from  the  westerly  side  of  Clinton  street ; 
thence  northerly  from  said  point  along  the  said  line  2,361  feet  to  the  southerly  side 
of  Bay  street ;  thence  westerly  along  the  said  southerly  side  of  Bay  street,  200 
feet ;  thence  southerly  along  a  line  drawn  at  right  angles  to  said  southerly  side  of 
Bay  street  2,522  feet  to  the  said  exterior  sea-wall  line ;  thence  southwesterly  along 
the  said  exterior  sea-wall  line  565  feet  7  inches  to  a  point  in  a  line  drawn  at  right 
angles  to  the  southerly  side  of  Bay  street ;  thence  northerly  along  said  last-men- 
tioned line  2,861  feet  to  said  southerly  side  of  Bay  street ;  thence  westerly  along 
said  southerly  side  of  Bay  street  200  feet ;  thence  southerly  on  a  line  drawn  at  right 
angles  to  said  southerly  side  of  Bay  street  2,980  feet  to  the  said  exterior  sea-wall  line ; 
thence  westerly,  northwesterly,  and  northerly  along  said  exterior  sea-wall  line  to  a 
point  therein  distant  75  feet  southerly  from  the  northerly  end  of  said  exterior  sea- 
wall line  as  now  established ;  thence  westerly  125  feet ;  thence  northerly  on  a  line 
parallel  with  satd  exterior  sea-wall  line  30  feet ;  thence  easterly  to  the  northerly  end 
of  said  sea-wall  line  as  now  established ;  thence  southeasterly  along  the  southern 
boundary-line  of  the  entrance  to  Erie  Basin  as  now  established ;  thence  southerly, 
southeasterly,  and  easterly  along  the  interior  boundary-line  of  the  sea-wall  of  the 
Erie  Basin  as  at  present  established,  and  a  continnation  thereof  easterly  to  a  \Kiiut 
in  a  line  at  right  angles  to  Halleck  street  and  distant  2,440  fe^^t  \>>\c>t«>lxo\ix\  \X^«n<&.^ 
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iroin  said  jj^oint  northerly  aloDg  said  line  to  the  Bontlierly  side  of  Halleck  street  at  a 
poiut  distftut  4H3  feet  easterly  from  the  easterly  side  of  Otsego  street;  thence  west- 
erly along  said  southerly  side  of  Halleck  street  200  leet ;  thence  southerly  on  a  lins 
at  right  angles  to  Hallels*  street  and  parallel  with  Otsego  street  1,000  feet  to  the  bulk- 
head lii^e  as  at  present  by  law  established;  thenoe  westerly  along  said  -bulkhead  Um 
to  the  westerly  line  of  Otsego  street. 

*  •  •  •  !»••  • 

7.  jFrom  Hamilton  Avenue  at  Gowanu$  Canal  to  Bay  Ridge  avenne  ol  OwU  Bead.—Tht 
pier- bead  and  bulkhead  line  on  part  of  this  front  were  reoommended  by  the  speoial 
board  in  their  report  to  the  governor  of  the  State  of  New  York,  dated  May  5,  IWS, 
and  enacted  by  chapter  491.  act  of  the  legislature  of  the  State  of  New  York,  passed 
June  6,  1884,  which  is  as  follows : 

The  map  filed  in  the  office  of  the  Secretary  of  State  on  the  4th  day  of  March  1864, 
entitled  ''chart  of  pier  and  bnlkhead  lines  ofGowanus  Bay,  New  York  Harbor  ss 
recommended  by  the  special  board  of  1875, "  and  certified  by  John  Newton,  Colonel 
of  Engineers,  Brevet  Major-Geneial,  to  be  a  fnU,  true  and  correct  copy  of  a  map  mads 
by  the  commissioners  appointed  under  concurrent  resolntions  relative  to  the  pier  and 
bnlkhelid  lines  in  the  harbor  of  New  York,  passed  in  Senate  February  17,  1872,  and 
in  assembly  April  6,  1872.  and  presOh  ted  by  the  said  commissioners  to  the  goyemor, 
pursuant  to  section  3  of  ctiapter  702  of  the  session  laws  of  1873,  recommending  certain 
pier  and  bulkhead  lines  iu  oowanus  Bay,  and  the  copy  of  the  report  of  said  commis- 
sioners certified  by  said  John  Newton,  Colonel  of  Engineers,  to  be  a  full  and  correct 
copy  of  the  original  report  presented  to  the  governor,  together  with  said  map^  shall 
be  held  in  all  courts  and  before  all  tribunals  to  be  sumcieut  evidence  of  the  contents 
and  effect  of  the  original  map  and  report  made  by  said  commissioners,  and  shall  be 
of  the  same  force  and  effect  as  said  original  map  and  report,  and  all  grants  of  land 
under  water  within  or  to  the  exterior  boundary  line  appearing  upon  saidmap  and  re- 
port made  by  the  State,  or  hereby  made  to  extend  by  the  same  course  and  direotioa 
to  such  exterior  boundary  line  and  are  herebj^  ratified  and  confirmed  as  thus  extend- 
ing to  the  grantees  thereof  and  their  assigns  in  fee-simple. 

The  bulkhead  line  on  part  of  this  front,  from  Hamilton  avenue  to  Twentv-fborth 
street,  and  fk-om  Forty- ninth  street  to  Bay  Ridge  avenue,  were  reoommended  bv  the 
New  York  Harbor  Commission  of  1857  and  enacted  by  chapter  763,  aot  of  the  fegia- 
lature  of  the  State  of  Now  York,  passed  April  17,  1857.  • 

8.  From  Bay  Ridge  avenue,  at  OioVe  Head,  to  the  northern  iMmndary  of  the  Qifvemment 
land  at  Fort  Hamilton, — ^The  pier-bead  line  along  this  front  has  been  enacted  only  in 
part.  From  Bay  Ridge  avenue  to  Eighty-ninth  street  the  pier-head  line  waa  reeoon- 
mended  by  the  special  board  in  their  report  to  the  governor  of  the  State  of  New 
York  May  5,  1875,  and  has  not  been  established  by  any  act  of  legislature.  From 
Eighty-ninth  street  to  the  boundary  line  the  line  was  recommended  by  the  New  York 
Harbor  Commission  of  1857  and  enacted  by  chapter  763,  act  of  the  legislatiue  of  the 
State  of  New  York,  passed  April  17,  1857. 

The  bulkhead  line  on  this  front  was  recommended  bv  the  New  York  Harbor  Oom- 
miasion  of  1857  and  enacted  by  chapter  763,  aot  of  the  legislature  of  the  State  of  New 
York,  passed  April  17,  1857. 


Bespectfully  submitted. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


Henry  L.  Abbot, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Oen.j  U.  8,  A^ 
President  of  ike  Board, 

WM.  p.  GRAiaHLLIi, 

Colonel  of  Engineers. 

O.  B.  COMSTOCK, 

Colonel  of  EngineerSj 
Bvt  Brig.  Oen.,  XJ.  8.  A. 
D.  0.  Houston, 

Colonel  of  Engineers. 
Q.  L.  Gillespie, 

Lieut.  CoL  of  Engineers. 


*  Act  in  error ;  correct  reading  of  the  street  is  "  Halleok. " 
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{First  indorMment.) 

Office  Uhi^  of  Enoinebbs^ 

U.  8.  ABHy, 
March  S,  1890. 

Bespectfally  Babmitted  to  the  Secretary  of  War. 

The  Board  of  Engineers  for  Harbor  Lines  of  New  York  Harbor  re- 
ports that  at  a  meeting  held  January  23, 1890,  the  following  resolution 
was  adopted  referring  to  proposed  harbor  lines  on  the  easterly  shore  of 
East  River,  Bnttermilk  Channel,  Upper  New  York  Bay,  and  both  shores 
o^  Gowanas  Bay,  New  York,  extending  from  the  foot  of  Broadway, 
Brooklyn,  E.  D.,  to  the  northern  boandary  of  the  Government  land  at 
Fort  Hamilton,  Long  Island : 

Btaolvedy  That  the  present  legal  pier  apd  halkhead  lines  betweetf  Broadway  Ferry, 
Broo](lyn,  and  the  northern  boandary  of  the  GoYernmeot  land  at  Fort  Hamilton  be 
reeommended  for  approvid,  exoept  that  the  pier  and  bulkhead  linea  exterior  to  the 
Erie  Basin  be  made  coiocident  with  the  present  bulkhead  line  there :  •    •    « 

Provided,  however,  That  between  Seventeenth  street,  on  the  south  shore  of  Gowanas 
Creek,  and  Fort  Hamilton,  the  pif  rs  between  the  limits  of  the  pier  and  bnlkhead 
lines  may  be  filled  with  solid  materials  when  an  ennal  tidal  prism  is  provided  in 
compensation  therefor  behind  the  authorized  bulkhead  line  and  adjacent  to  said 
piers.  ' 

^  In  the  report  of  the  Board,  dated  January  27,  1890,  recommending 
for  the  approval  of  the  Secretary  of  War  *^  the  legal  pierhead  and  bnlk- 
head lines  on  the  easterly  shore  of  East  Biver,  from  Broadway  Ferry, 
Brooklyn,  to  the  eastern  end  of  the  pier  line  at  Kayenswood,  established 
by  the  laws  of  the  State  of  New  York,  chapter  536,  Jnne  15, 1889," 
which  lines  were  approved  by  the  Secretary  of  War  February  8, 1890, 
it  is  stated  that  the  Board  had  <^  considered  and  adopted  for  recom- 
mendation a  greater  length  of  shore  line  than  embraced  between  the  limits 
mentioned  in  the  resolution  contained  in  the  report  of  January  27." 

The  Board  now  presents  additional  maps,  covering  the  space  not  in- 
cluded in  the  report  of  January  27,  and  completing  the  harbor  lines  on 
the  east  side  of  the  East  Biver,  and  of  the  harbor  of  New  York  from 
Lawrence  Point,  opposite  Port  Morris,  to  the  Narrows. 

The  lines  submitted  for  approval  are  fully  described  herein  and  are 
delineated  on  the  accompanying  tracings,  and  are  as  follows: 

1.  From  Lawrence  Point,  opposite  Port  Morris,  to, eastern  end  of  pier 
line  at  Bavenswood,  Long  Island. 

2.  From  Bavenswood,  Long  Island,  to  Broadway  Ferry,  Brooklyn, 
E.  D. 

3.  From  Broadway,  Brooklyn,  £.  D.,  to  the  bridge  pier  adjacent  to 
Fulton  Ferry. 

4.  From  the  bridge  pier  at  Fulton  Ferry  to  south  pier  at  Hamilton 
Avenue  Ferry. 

5.  From  South  Pier,  at  Hamilton  Avenue  Ferry,  to  Bed  Hook  (Parti- 
tion street). 

6.  From  Partition  street.  Bed  Hook,  to  Hamilton  avenue,  at  Oowanus 
Canal  (including  Erie  Basin). 

7.  From  Hamilton  avenue,  at  Gowanus  Oanal,  to  Bay  Bidge  avenue, 
at  OwPs  Head. 

8.  From  Bay  Bidge  avenue,  at  Owl's  Head,  to  the  northern  boundary 
of  the  Government  land  at  Fort  Hamilton. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracings  submitted. 

Thos.  Lincoln  Gaset, 
Brig.  Qen.^  Okief  o|  EfdgvnAttr^^ 
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■ 

iroin  said  jj^oint  northerly  aloDg  said  line  to  the  sontherly  side  of  HiJleck  street  at  a 
poiut  distAut  4H3  feet  easterly  from  the  easterly  side  of  Otsego  street ;  thence  west- 
erly aloDg  said  southerly  side  of  Halleck  street  200  feet ;  thenoe  southerly  od  a  line 
at  right  aogles  to  Hallets*  street  and  parallel  with  Otsego  street  1,000  feet  to  the  bulk- 
head lii^e  as  at  present  by  law  established;  thenoe  westerly  along  said  -bolkbead  line 
to  the  westerly  line  of  Otsego  street. 

•  •  •  •  tft*  • 

7.  jFrom  Hamilton  Avenue  at  Gatoanus  Caiuil  to  Bay  Ridge  avenue  at  OwU  Bead.—Th^ 
pier* head  and  bulkhead  line  on  part  of  this  front  were  reoommended  by  the  special 
board  in  their  report  to  the  governor  of  the  State  of  New  York,  dated  May  5, 1075, 
and  enacted  by  chapter  491.  act  of  the  legislature  of  the  State  of  New  York,  passed 
June  6y  1884,  which  is  as  follows : 

The  map  filed  in  the  office  of  the  Secretary  of  State  on  the  4th  day  of  March  1864, 
entitled  "chart  of  pier  and  bnlkhead  lines  ofGowanns  Bay,  New  York  Harbor  ss 
recommended  by  the  special  board  of  1875, "  and  certified  by  John  Newton,  Colonel 
of  Engineers,  Brevet  Major-Geneial,  to  be  a  fnU,  trne  and  correct  topj  of  a  map  made 
by  the  commissioners  appointed  nnder  concnrrent  resolutions  relative  to  the  pier  and 
bulkhelid  lines  in  the  harbor  of  New  York,  passed  in  Senate  February  17,  1872,  and 
in  assembly  April  6,  1872.  and  preseh  ted  by  the  said  commissioners  to  the  governor, 
pursuant  to  section  3  of  cnapter  702  of  the  session  laws  of  1873,  recommending  certain 
pier  and  bulkhead  Hues  in  Aowanns  Bay,  and  the  copy  of  the  report  of  said  commis- 
sioners certified  by  said  John  Newton,  Colonel  of  Engineers,  to  be  a  full  and  correct 
copy  of  the  original  report  presented  to  the  go vernor.  together  with  said  map^  shall 
be  held  in  all  courts  and  before  all  tribunals  to  be  sufficient  evidence  of  the  contents 
and  effect  of  the  original  njap  and  report  made  by  said  commissioners,  and  shaU  be 
of  the  same  force  and  efliect  as  said  original  map  and  report,  and  all  ^^rants  of  land 
under  water  within  or  to  the  exterior  boundary  line  appearing  upon  saidmap  and  re- 
port made  by  the  State,  or  hereby  made  to  extend  by  Che  same  conrse  and  direction 
to  such  exterior  boundary  line  and  are  hereby  ratified  and  confirmed  as  thus  extend- 
ing to  the  grantees  thereof  and  their  assigns  in  fee-simple. 

The  bnlkhead  line  on  part  of  this  front,  from  Hamilton  avenue  to  Twenty-fbnrth 
street,  and  firom  Forty  ninth  street  to  Bay  Ridge  avenue,  were  reoommended  by  the 
New  York  Harbor  Commission  of  1857  and  enacted  by  chapter  763,  sot  of  the  JSgia* 
lature  of  the  State  of  Now  York,  passed  April  17, 1857.  • 

8.  From  Bay  Ridge  avenue^  at  OioVe  Head,  to  the  uorihem  boundary  of  ike  QovemmeHi 
land  at  Fort  BamUton. — The  pier-head  line  along  this  front  has  been  enacted  only  in 
part.  From  Bay  Ridge  avenue  to  Eiehty-ninth  street  the  pier-head  line  was  reeoaii« 
mended  by  the  special  board  in  their  report  to  the  governor  of  the  State  of  New 
York  May  5,  1675,  and  has  not  been  established  by  any  act  of  ksislatare.  From 
Eighty-ninth  street  to  the  boundary  line  the  line  was  recommended  by  the  New  York 
Harbor  Commission  of  1857  and  enacted  by  chapter  763,  act  of  the  legid»tnre  of  the 
State  of  New  York,  passed  April  17,  1857. 

The  bulkhead  line  on  this  front  was  recommended  by  the  New  York  Harbor  Com- 
mission of  1857  and  enacted  by  chapter  763,  act  of  the  legislature  of  the  State  criTNew 
York,  passed  April  17,  1857. 


BespectfuUy  submitted. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8,  A. 


Henry  L.  Abbot, 

Colonel  of  UngineerSj 
Bvt.  Brig.  Oen.j  U.  8.  -A., 
President  of  ike  Board, 

WM.  p.  GRAiaHlLIi, 

Colonel  of  Bngineer$. 

O.  B.  COMSTOCK, 

Colonel  of  Engineers^ 
Bvt,  Brig.  Oen.^  U.  &  A, 
D.  0.  Houston, 

Colonel  of  Engineen, 
G.  L.  Gillespie, 

Lieut.  Col.  of  JBngine$r$. 


*  Act  in  error ;  correct  reading  of  the  street  is  '*  Halleck,  ^ 
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{First  Indoraeaieiit.) 

Office  Ohi^  of  Enoinebbs^ 

U.  S.  ABHy, 
March  3, 1890. 

Beatpectfally  Bubmitted  to  the  Secretary  of  War. 

The  Board  of  Engineers  for  Harbor  lanes  of  New  York  Harbor  re- 
ports that  at  a  meeting  held  January  23, 1890,  the  following  resolotion 
was  adopted  referring  to  proposed  harbor  lines  on  the  easterly  shore  of 
East  River,  Buttermilk  Channel,  Upper  New  York  Bay,  and  both  shores 
o^  Gowanas  Bay,  New  York,  extending  from  the  foot  of  Broadway, 
Brooklyn,  E.  D.,  to  the  northern  boundary  of  the  Government  land  at 
Fort  Hamilton,  Long  Island : 

Beaolved,  That  the  present  legal  pier  and  bulkhead  lines  betweetf  Broadway  Ferry, 
Broo](lyn,  and  the  northern  boondary  of  the  GoYerDment  land  at  Fort  Hamilton  be 
reeommended  for  approval,  exoept  that  the  pier  and  bulkhead  lioee  exterior  to  the 
Erie  Basin  be  made  coincident  with  the  present  bulkhead  Hoe  there :  «    •    • 

Frovidedf  howefotr,  That  between  Seventeenth  street,  on  the  soath  shore  of  Gowanns 
Creek,  and  Fort  Hamilton,  the  pif  rs  between  the  limits  of  the  pier  and  bulkhead 
lines  may  be  filled  with  solid  materials  when  an  equal  tidal  prism  is  provided  in 
compensation  therefor  behind  the  authorized  bulkhead  line  and  adjacent  to  said 
piers.  ' 

^  In  the  report  of  the  Board,  dated  January  27,  1890,  recommending 
for  the  approval  of  the  Secretary  of  War  ^^  the  legal  pierhead  and  bulk- 
head lines  on  the  easterly  shore  of  East  Biver,  from  Broadway  Ferry, 
Brooklyn,  to  the  eastern  end  of  the  pier  line  at  Kayenswood,  established 
by  the  laws  of  the  State  of  New  York,  chapter  536,  June  15, 1889," 
which  lines  were  approved  by  the  Secretary  of  War  February  8, 1890, 
it  is  stated  that  the  Board  had  <^  considered  and  adopted  for  recom- 
mendationagreaterlength  of  shore  line  than  embraced  between  the  limits 
mentioned  in  the  resolution  contained  in  the  report  of  January  27." 

The  Board  now  presents  additional  maps,  covering  the  space  not  in- 
cluded in  the  report  of  January  27,  and  completing  the  harbor  lines  on 
the  east  side  of  the  East  Biver,  and  of  the  harbor  of  New  York  from 
Lawrence  Point,  opposite  Port  Morris,  to  the  Narrows. 

The  lines  submitted  for  approval  are  fully  described  herein  and  are 
delineated  on  the  accompanying  tracings,  and  are  as  follows: 

1.  From  Lawrence  Point,  opposite  Port  Morris,  to^  eastern  end  of  pier 
line  at  Bavenswood,  Long  Island. 

2.  From  Bavenswood,  Long  Island,  to  Broadway  Ferry,  Brooklyn, 
E.  D. 

3.  From  Broadway,  Brooklyn,  £•  D.,  to  the  bridge  pier  adjacent  to 
Fulton  Ferry. 

4.  From  the  bridge  pier  at  Fulton  Ferry  to  south  pier  at  Hamilton 
Avenue  Ferry. 

5.  From  South  Pier,  at  Hamilton  Avenue  Ferry,  to  Bed  Hook  (Parti- 
tion street). 

6.  From  Partition  street,  Bed  Hook,  to  Hamilton  avenue,  at  Oowanus 
Canal  (including  Erie  Basin). 

7.  From  Hamilton  avenue,  at  Gowanus  Canal,  to  Bay  Bidge  avenue, 
at  OwPs  Head. 

8.  From  Bay  Bidge  avenue,  at  Owl's  Head,  to  the  northern  boundary 
of  the  Government  land  at  Fort  Hamilton. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved, 
and  that  the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracings  submitted. 

Thos.  Lincoln  Cabby, 
Brig.  Gen.,  Okie/  o|  lii^QVAAfipr^^ 
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iSeoood  iDdor8eni«ait.l 

War  Department,  March  4, 1890. 
Approved. 

Bedfield  Proctor, 

Secretary  of  WaK 

f.  harbor  lines  for  west  bank  of  HUDSON  RIYER,  ALONG  JERSEI 

city  front,  from  weehawken  cove  to  communipaw  febby. 

Harbor  Line  Board, 
New  York  City^  February  18, 1890. 

General  :  The  Board  of  Engineers  for  Harbor  Lines  of  New  York 
Harbor,  constituted  by  Special  Orders  No.  49,  Headquarters  Corps  of 
Engineers,  October  5,  1888,  has  the  honor  to  state  that  at  its  meeting 
held  in  this  city  January  23, 1890,  the  following  resolution  was  adopted: 

Heaotvedf  That  the  present  legal  harbor  lines  between  Guttenberg  and  Commnni- 
paw  Ferry  of  the  Central  Railroad  of  New  Jersey  be  recommended  to  the  Secretary 
of  War  for  adoption,  and  that  Colonel  Gillespie  be  requested  to  prepare  a  map  and 
definitions  for  the  same  at  as  early  a  date  as  practicable. 

The  shore-line  embraced  within  this  report  extends  along  the  right 
bank  of  the  Hudson  River  at  Jersey  City,  N.  J.,  from  Oommnnipaw 
Ferry  of  the  Central  Eailroad  of  New  Jersey  to  and  beyond  the  docks 
of  the  New  York,  Lake  Erie  and  Western  Improvement  Company,  on 
the  north  side  of  Weehawken  Cove,  New  Jersey,  and  the  harbor  Jines 
which  the  Board  submits  to  the  Secretary  of  War  for  approval  and 
adoption  were  established  by  the  Eiparian  Commission  of  New  Jersey 
in  1865,  1872, 1875,  and  1882,  and  are  now  the  legal  lines.  Castle  Point 
projects  so  far  beyond  the  general  shore-line  that  the  Board  is  of  the 
opinion  that  the  harbor  lines  should  have  been  drawn  tangent  thereto, 
but  as  such  a  moditication  would  intetfere  with  the  vested  rights  duly 
acquired  under  the  laws  of  the  State,  and  of  great  value,  and  would 
involve  the  removal  of  the  only  public  pier  in  Hoboken,  Ihe  Board 
prefers  to  recommend  the  lines  as  now  fixed  by  law. 

The  Board  has  been  urged  to  extend  the  pierhead  line  outward  200 
feet  approximately  along  the  whole  front.  -  The  increased  length  of 
modern  ocean  steamers  demanding  increased  maneuvering  space  for 
entering  and  leaving  slips,  the  crowded  condition  of  the  channel  in  this 
vicinity,  and  the  extensive  encroachments  by  piers,  wharves,  and  shore 
fillings  on  this  front  since  1804  have  decided  the  Board  that  no  farther 
extension  of  piers  towards  deep  water  is  admissible. 

The  harbor-lines  recommended  in  this  report  foi  the  approval  and 
adoption  of  the  Secretary  of  War  are  fully  described  in  a  separate 
paper  forming  an  inclosure  to  this  report. 

Bespectt'ully  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt.  Brig,  Oen,^  U.  S.  A. 

Wm.  p.  CRAIGHJI.L, 

Colonel  of  Engineers. 

0.  B.  COMSTOOK, 

Colonel  of  Engineers^ 
Bvt.  Brig,  Oen.,  U.  8.  A, 
D.  C.  Houston, 

Colonel  of  Engineers, 
G.  L.  Gillespie,* 
Brig,  Gen,  Thoma^S  1j.  Casi^y,  Lieut.  Col.  of  Engineers. 

Chief  of  Engineers^  XJ.  S.  A, 
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[First  indoraevent.]  ^ 

Office  Chief  op  ISngineebs, 

U.  8.  Aemy, 
March  3,  1890. 
Bespectfally  sabmitted  to  the  Secretary  of  War. 
The  Board  of  Engineers  for  Harbor-Lines  of  New  York  Harbor  states 
that  at  its  meeting  held  January  23, 1890,  the  following  resolution  was 
adopted: 

Resolved,  That  the  present  legal  harbor-Unes  between  Gattenberg  and  Communi- 
paw  Ferry  of  the  Central  Railroad  of  New  Jersey  be  recommended  to  the  Secretary  of 
War  for  adoption. 

The  Board  accordingly  submits  for  approval  pier-head  and  bulkhead 
lines  described  in  the  within  inclosure  and  delineated  on  the  accompa- 
nying chart  for  the  west  bank  of  the  Hudson  Biver  extending  along  the 
Jersey  City  front  from  Communipaw  Ferry  of  the  Central  Kailrofui  of 
New  Jersey  to  and  beyond  the  docks  of  the  New  York,  Lake  Brie  and 
Western  Improvement  Company  on  the  north  side  of  Weehawken  Cove, 
New  Jersey. 

The  Board  states  that  these  lines  were  established  by  the  Riparian 
Commission  of  New  Jersey  in.  1865, 1872, 1875,  and  1882,  and  are  now 
l^e  legal  lines. 

It  is  recommended  that  the  lines  proposed  by  the  Board  be  approved 
and  that<the  Secretary  place  his  approval  both  upon  the  report  and  the 
tracing  submitted. 

Thos.  Lincoln  Caset, 
Brig.  Oen.y  Chief  of  Engineers, 

[  Second  indonement.] 

War  Department,  March  4, 1890. 
Approved.- 

Eedfield  "PnooTOUySecretary  of  War. 


DESCRIPTION  OF  HARBOR-LINBS  FOR  THE  WEST  BANK  OF  THE  HUDSON  HI  VKJl,  EXTEND- 
ING ALONG  THE  JERSEY  CITT  FRONT  FROM  COMMUNIPAW  FBRRY  OF  THE  CEiVTRAL 
RAILROAD  OF  NEW  JERSEY  TO  AND  BEYOND  THE  DOCKS  OF  THE  NKW  YORK,  LAKE 
ERIE  AND  WESTERN  IMPROVEMENT  COMPANY  ON  THE  NORTH  SIDE  OF  WEEHAWfLr.N 
COVE,  NEW  J«R8SYy  WHICH  ARE  RECOMMENDED  TO  THE  SECRETARY  OF  WAR  FOR 
APPROVAL  AND  ADOPTION  BY  THE  BOARD  OF  ENGINEERS  FOR  HARBOR-LIN  EH  FOR 
NEW  YORK  HARBOR  CONSTITUTED  BY  SPECIAL  ORDER  49,  HEADQUARTERS  CORPS  OF 
ENGINEERS,  OCTOBER  5,  1888,  IN  A  REPORT  DATED  FEBRUARY  18,  1890. 

Pier-head  line, — The  pier-head  line  begins  at  a  point  in  the  soath  side  of  the  south 
pier  of  the  Central  Railroad  of  New  Jersey  at  Communipaw,  700  feet  from  the  east 
aide  of  Hudson  street  prolonged  southerly  ;  thence  runninc^  northerly  to  a  point  in 
the  center  line  prolonged  east  of  the  pier  on  the  north  sioe  of  Moms  Caual  basin, 
900  feet  from  east  side  of  Hudson  street  prolonged  south ;  thence  running  northerly 
in  a  straight  line  to  a  point  opposite  Ferry  street,  Hoboken,  1,212  feet  east  of  the  east 
side  of  Hudson  street  and  200  feet  north  from  the  south  side  of  Ferry  street ;  thence 
rnnning  in  a  straight  line  to  a  point  in  a  line  300  feet  north  of  the  north  side  of  Seventh 
street  and  1,423  feet  east  of  the  east  side  of  Hudson  street ;  thence  running  on  a  curve 
with  a  radius  %f  1,200  feet  to  a  point  in  a  line  275  feet  south  of  the  south  side  of 
Ninth  street  and  1,423  feet  east  of  the  east  side  of  Hudson  street ;  thence  running  in 
a  straight  line  to  a  poinc  in  the  north  side  of  Seventeenth  street  prolonged  2,176  feet 
1  inch  east  of  the  east  side  of  Meadow  street ;  thence  running  in  the  aforesaid  straight 
line  about  665  feet  to  a  point  aft  which  the  line  deflects  to  the  eastward  as  shown  upon 
the  map. 

Bulkhead  line. — The  bulkhead  line  begins  at  the  docks  of  the  Central  Railroad  of 
New  Jersey,  at  a  point  in  a  line  300  feet  east  of  and  parallel  to  the  east  side  of  Hud- 
son street,  prolonged  southerly.    From  the  south  face  of  the  pier  on  the  north  side  of 
Morris  Canal  Basin,  the  bulkhead  line  begins  at  a  point  400  vb^t  «««kt  ol  \Xv«  «^\k^v^^ 
of  Hudson  street  and  runs  iu  a  straight  line  to  a  point  iut\i«  i\ox\^  ^\!^^  qI^YVvnxXxi^'Q^^ 
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itroet.  prolonged  easierlj'  2,190  feet  from  the  east  side  of  Provost  street,  Jersey  City; 
tbeuce  iu  a  straight  line  to  a  point  in  a  line  65  feet  soath  of  the  south  line  of  Second 
street,  Hobokeu,  and  767  feet  from  the  east  side  of  Hudson  street;  thence  in  a  straigbt 
line  to  a  point  in  a  line  300  feet  north  of  the  north  side  of  Seventh  street  and  1,218 
feet  east  of  the  east  side  of  Hudson  street ;  thence  on  a  curve  with  a  radius  of  1,000 
feet  to  a  point  in  a  line  275  feet  south  of  the  south  side  of  Ninth  street,  and  1,218  feet 
east  of  the  east  side  of  Hudson  street ;  thence  in  a  straight  line  to  a  point  in  tbe 
north  side  of  Thirteenth  street,  prolonged  east,  and  1,915  feet  11  inches  from  the  cast 
side  of  Meadow  street ;  thence  in  a  straight  line  to  a  point  in  the  north  side  of  Seven 
teenth  street  prolonged  east  and  1,775  feet  from  the  east  side  of  Meadow  street ; 
thence  along  tne  aforesaid  line  about  812  feet  to  a  point  at  which  the  line  deflects  to 
the  eastward  as  shown  upon  the  map. 


g.  harbor-lines  for  east,  north,  ani]f  west  shores  of  newark 

bay,  new  jersey. 

Harbor- Line  Board, 
Hew  Yorlc  Cityy  March  19, 1890. 

General:  The  Harbor-Line  Board  for  New  York  Harbor  and  its 
adjacent  waters,  constitated  by  Special  Ordera  No.  49,  Headquarters, 
Corps  of  Engineers,  October  5, 1888,  to  comply  with  section  12  of  the 
river  and  harbor  act  of  August  11^888,  has  the  honor  to  recommend 
for  the  approval  of  the  Secretary  of  War  harbor-lines  for  the  east,  north, 
and  west  shores  of  Newark  Bay,  New  Jersey. 

The  lines  recommended  for  the  east  shore  are  the  existing  legal  Hoes 
established  by  the  Biparian  Commission  of  New  Jersey  in  1877.  ^e 
Biparian  Commission  for  New  Jersey  has  never  established  complete 
lines  for  the  north  and  west  shores  of  the  bay,  and  those  now  recom- 
mended by  the  Board,  without  conflicting  with  legal  lines,  are  so  placed 
as  to  protect  in  the  best  possible  way  the  important  tidal  basin  which 
the  bay  affords.  On  the  north  shore  the  lines  follow  rigidly  the  natural 
shore  of  the  point  of  land  separating  the  outlets  of  the  Hackensack  and 
Passaic  rivers.  On  the  west  shore  the  recommended  lines  follow  the 
natural  shore  of  the  west  bank  of  the  Passaic  Biver  from  Newark  and 
New  York  Bailroad  Bridge  to  and  along  the  channel-face  of  the  dike 
built  by  the  United  States  in  1880-1882  to  improve  the  navigable  chan- 
nel leading  from  the  bay  into  the  Passaic  Biver  to  connect  with  the  line 
marking  the  present  southern  limit  of  Xbe  filling  made  by  the  Waverly 
and  New  York  Bay  Bailroad  Company  on  the  west  side  of  the  dike, 
thence  along  the  south  side  of  the  said  southern  limit  of  filling  to  the 
natural  shore-line  on  the  west  side  of  the  bay,  and  thence  to  connect 
with  the  lines  at  Elizabeth  port,  adopted  by  the  Secretary  of  War  March 
4,1890. 

Tbe  lines  which  the  Board  recommends  for  the  approval  of  the  Sec- 
retary of  War  are  more  particularly  described  in  a  separate  paper, 
which,  with  an  illustrative  chart,  forms  an  inclosnre  to  this  report 

Bespectfully  submitted. 

Henry  L.  Abbot, 

Colonel  of  Engineers, 
Bvt  Brig.  Gw.,  J7.  8,  A, 
Wm.  p.  Crai^hill, 

Colonel  of  Engineer$. 

C.  B.  COMSTOOK, 

Colonel  of  UngineerSj 
Bvt  Brig.  Oen.y  U.  &  A* 
G.  L.  Gillespie, 
Brig.  Gen.  Thomas  L.  Casey,  Lieut.  Col.  of  Engineers. 

Chief  of  Engineer H,  U,  S.  A.. 
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[Ftrai  indonement.]         • 

Office  Chief  of  ENaiNEEBS, 

XJ.  8.  Army, 
March  26, 1890. 

Bespectfally  submitted  to  the  Secretary  of  War. 

The  Harbor- Line  Board  for  New  YorkHarbor  and  its  adjacent  waters, 
constituted  by  Special  Orders,  No.  49,  Headquarters  Corps  of  Engineers, 
October  5, 1888,  recommends  for  the  approval  of  the  Secretary  of  War 
the  following  harbor-lines  described  in  the  within  report  and  delineated 
upon  the  accompanying  chart : 

1.  Pier  head  and  bulkhead  lines  for  the  east  shore  of  Newark  Bay, 
New  Jersey,  extending  from  Bergen  Point  to  the  New  York  and  New- 
ark liailroad  Bridge  across  the  Hackensack  Biver. 

2.  Pier-head  and  bulkhead  lines  for  the  north  shore  of  Newark  Bay, 
New  Jersey,  extending  from  the  New  York  and  Newark  Railroad  Bridge 
across  the  Hackensack  Eiver  to  the  New  York  and  Newark  Bailroad 
Bridge  across  the  Passaic  Biver. 

3.  Pier-head  and  bulkhead  lines  for  the  west  shore  of  Newark  Bay, 
New  Jersey,  extending  from  the  New  York  and  Newark  railroad  bridge 
across  the  Passaic  Eiver  to  Elizabethport. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  tiie  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
,  Brig.  Oen,y  Chief  of  Engineers, 

I  Second  indorsement.] 

Wab  Dbpabtment,  March  27,  1890. 
'  Approved. 

Bedfield  Peoctoe, 

Secretary  of  War. 


DESCRIPTION  OP  THE  HARBOR-LINES  FOR  THE  BAST,  NORTH,  AND  WEST  SHORE8  OF 
NEWARK  BAT,  NEW  JERBET,  WHICH  ARE  RECOMMENDED  FOR  THE  APPROVAL  OF 
THE  SECRETARY  OF  WVR  BY  THE  HARBOR-LINE  BOARD  ^OR  NEW  YORK  HARBOR 
AND  ITS  ADJACENT  WATERS,  MARCH  18,  1890,  TO  COMPLY  WITH  SECTION  12  OF 
THE  RIVER  AND  HARBOR  ACT  OF  AUGUST  11,   1888. 

1.  Pier-Xead  and  bulkhead  lineifor  the  east  shore  of  Netvark  Bay^  extending  from  Berg^ 
Point  to  the  New  York  and  Newark  Bailroad  Bridge  across  the  Hackensack  Biver.-^The 
pier-bead  line  is  described  as  follows :  BegiuDlng  at  tbe  terminal  point  of  tbe  pier- 
nead  line  approved  by  the  Secretary  of  War  January  4,  1890,  said  point  being  in  tbe 
south  side  of  First  street  prolonged  westerly  and  1,800  feet  from  the  east  side  of  Ave- 
nue B,  the  pier-head  linerans  thence  northeasterly  in  a  straight  line  1.800  feet  west  of 
and  parallel  to  the  east  side  of  Avenue  B  to  the  north  side  of  Fifty-sixth  street  pro- 
longed westerly ;  thence  northerly  on  a  curve  with  a  radius  of  4,000  feet  to  a  point 
at  a  distance  of  about  4,550  feet ;  thence  running  northerly  on  a  tangent  to  a  point 
at  a  distance  of  about  1,230  feet ;  thence  northeasterly  on  a  curve  with  a  radiqs  of 
650  feet  to  a  point  at  a  distance  of  1,150  feet ;  thence  easterly  on  a  curve  with  a  radius 
of  4,725  feet  to  a  point  on  the  New  York  and  Newark  Railroad  Bridge  across  the  Hack- 
ensack River,  750  ieet,  approximately,  west  of  east  abutment  of  same,  said  point  of 
intersection  being  about  1,060  feet  from  the  center  of  the  draw  of  tbe  bridge. 

The  bulkhead  line  is  described  as  follows :  Beginning  at  the  terminal  point  of  the 
bulkhead  line  approved  by  the  Secretary  of  War  January  4,  1890,  said  point  being 
200  feel  east  of  the  pier-head  line  in  the  south  side  of  First  street,  prolonged  west- 
erly, aud  1,600  feet  from  the  east  side  of  Avenue  B,  the  bulkhead  line  runs  northeast- 
erly in  a  straight  line  200  feet  east  of  andp  arallel  to  the  pier-head  line  to  tVi<^  \^v^\S^ 
side  of  Fifty-sixth  street  prolonged  westerly  \  thence  noi^^^tl;}  ^t)^  l^\t  ^%!&Nt  ^^  ^"^^ 
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parallel  to  the  pier- head  line^n  a  curve  with  a  radias  of  4,200  feet  to  a  point  at  i 
distaDce  of  abont  4,800  feet ;  thence  ranniDg  northerly  200  feet  east  of  and  parallel  to 
the  pier-head  line  on  a  tangent  to  a  point  at  a  distance  of  abont  1,340  feet ;  thence 
nortneasterly  on  a  carre  with  a  radius  of  450  feet  to  a  point  at  a  distance  of  abont 
775  feet  and  75  feet  east  of  the  pier-head  line ;  and  thence  easterly  on  a  curve  with  i 
radius  of  4,800  feet,  75  feet  from  and  parallel  to  the  pier-head  line  to  a  point  on  the 
New  York  and  Newark  Railroad  Bridge  across  the  Hackensack  River. 

2.  Pier-head  and  bulkhead  lines  for  the  north  ehare  of  Newark  Bay,  eseiending  from  the 
New  York  and  Newark  Eailroad  Bridge  across  Hackensaok  Biver  to  the  New  York  afd 
Netcark  Railroad  Bridge  across  the  Passaic  Biffer.— The  pier-head  line  Is  described  as 
follows:  Beginning  at  a  point  on  the  New  York  and  Newark  Railroad  Bridge  acrcM 
the  Hackensack  River  270  feet  east  of  high-water  line,  and  about  1,400  feet  we»k 
frdm  the  center  of  the  draw,  the  pier-head  line  runs  in  a  straight  line  southwesterly, 
following  the  general  direction  of  the  shore  at  about  200  feet  distance  therefrom  tot 
point  at  a  distance  of  2,050  feet ;  thence  westerly  on  a  curve  with  a  radius  of  600  feet  to 
appoint  at  a  distance  of  930  feet ;  thence  northerly  on  a  curve  with  a  radius  of  2,100 
feet  to  a  point  at  a  distance  of  1,160  feet  ;^  and  thence  northerly  in  a  straight  line  to 
a  point  on  the  New  York  and  Newark  Railroad  Bridge  across  the  Passaic  Kiyer  190 
feet  west  from  high-water  line,  said  point  of  intersection  being  about  7^  feet  east 
of  the  center  of  the  draw. 

The  bulkhead  line  begins  at  a  ppint  on  the  New  York  and  Newark  Railroad  Bridge 
across  the  Hackensack  River  75  feet  west  of  the  pier-headline,  and  runs  thence  at  s 
distance  of  75  feet  parallel  to  the  pier-head  line  until  it  interseota  the  New  York  and 
Newark  Railroad  Bridge  across  the  Passaic  River. 

3.  Pierhead  and  bulkhead  lines  for  the  west  shore  of  Neimark  Bjny,  extending  from  At 
New  York  and  Newark  Bailroad  Bridge  across  the  Passaic  Biver  to  Elizabethport. — ^The 

Sier-head  line  is  described  as  foJlows:  Beginning  at  a  point  on  the  New  York  and 
fewark  Railroad  Bridge  about  400  feet  west  of  the  center  of  the  draw  and  130  feet 
east  of  high- water  line,  the  pier-head  line  runs  southerly,  following  the  general 
direction  of  the  shore  at  about  100  feet  therefrom  until  it  meets  the  United  States 
dike  at  a  distance  of  about  1,140  feet  from  the  shore  end  of  the  dike ;  thence  along  tiie 
channel  face  of  the  dike  to  the  southerly  line  of  piling  of  the  Waverly  and  New  zoric 
Railroad  Company  as  at  present  built,  sai,d  line  of  piling  beginning  at  the  dikeSdS 
feet  north  of  the  south  eud  of  the  dike ;  thence  along  said  southerly  line  of  piling  as 
at  pres«)nt  built  a  distance  of  2,590  feet  to  a  point  210  feet  from  the  shoxe-line ;  theDce 
southwesterly  in  a  straight  line  13,800  feet  to  a  point  marked  A  on  the  map,  aboot 
320  feet  from  the  shore-hue  measured  at  right  angles  to  the  pier  line ;  thence  south- 
westerly in  a  straight  line  to  the  northeast  corner  of  Singers  Dock,  Elizabethport, 
N.  J.;  and  thence  running  along  the  eastern  face  of  Singer's  Dock  to  the  southwest 
corner,  to  connect  with  the  north  terminal  point  of  the  pier-head  line  at  Eliaabetbport, 
N.  J.,  approved  by  the  Secretary  of  War  March  4,  1890. 

The  bulkhead  line  is  described  as  follows:  Beginning  at  the  west  abutment  of  the 
New  York  and  Newark  Railroad  Bridge  across  the  Passaic  River,  the  bulkhead  line 
runs  coincidentally  with  the  pier-head  line  to  the  point  in  the  southerly  line  of  piling 
of  the  Waverly  and  New  York  Railroad  Company,  210  feet  east  of  the  shore- Une; 
thence  along  the  south  side  of  said  line  of  piling  until  it -meets  the  sliore-lin  ^ ;  thence 
southwesterly  in  a  straigjit  line  200  feet  west  from  and  parallel  to  the  pier-head  line 
to  the  point  marked  A  on  the  map ;  thence  deflects  from  the  pier-head  line  and  nins 
southwesterly  in  a  straight  line  to  the  northern  terminal  point  of  the  bulkhead  line 
at  Elizabethport,  approved  by  the  Secretary  of  War  March  4, 1800. 


h.  HARBOR-LINES  FOR  WEST  BANK  OF  NORTH  RIYEB  FROM  WES> 
HAWKBN  COVE  TO  GUTTENBERG,  NEW  JERSEY ;  EAST  BANK  OF 
NORTH  RIVER  FROM  WEST  EIGHTIETH  STREET  TO  THE  BATTERY, 
NEW  YORK  CITY  ;  THE  BATTERY ;  AND  NORTH  AND  WEST  SHOBfiS 
OF    EAST  RIVER    FROM    THE    BATTERY  TO  EAST    KIGHTY-FIBST 

street,  new  york  city. 

Habbob-Line  Boabd, 
New  York  City^  AprU  16, 1890., 

General  :  The  Harbor  Line  Board  for  New  York  Harbor  and  its 
adjacent  waters,  constituted  by  Special  Orders,  So.  49,  Headqnarten 
Corps  of  Engineers,  October  6, 1888,  to  comply  with  section  12  of  the 
river  and  harbor  act  oi  Axi^w^t  11, 1888^  has  the  honor  to  recommend  to 
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the  Secretary  of  War  for  his  approval  and  adoption  the  following  harbor- 
lines  for  North  and  East  rivers,  New  York  Harbor : 

1.  North  River,  west  bank,  from  Weehawken  Gove  to  Gattenberg, 
N.  J.,  in  continuatidn  north (vard  of  the  lines  for  that  bank  approved 
by  the  Secretary  of  War  March  4, 1890. 

2.  North  River,  east  bank,  from  West  Eightieth  street,  New  York 
City,  south  to  the  Battery. 

3.  East  River,  from  the  Battery  east  and  north  to  East  Eighty-first 
street,  New  York  City. 

The  lines  which  are  herein  recommended  for  adoption  are  the  existing 
legal  lines  enacted  by  the  States  of  New  Jersey  and  New  York,  re- 
spectively^  except  the  pier-head  line  between  the  Battery  and  West 
Twenty-third  street,  New  York  City,  which  the  Board  has  deemed  it  best 
to  push  outwards  for  the  better  convenience  of  navigation,  the  maximnm 
extension  being  at  Canal  street,  where  it  is  155  feel ,  approximately.  This 
extension  will  not  only  afford  to  the  steam  ship  companies  much  needed 
slip  room  for  docking,  loading,  and  unloading  their  large  steamers,  but 
will  give  wharf  length  sufficient  to  protect  the  steamers  while  lying  in 
their  slips  against  damage  by  collisions  with  passing  craft,  a  protection 
which  the  longest  steamers  do  not  now  have. 

At  West  Fourteenth  street,  North  River,  the  original  width  of  the 
river  has  been  materially  impaired  by  artificial  encroachments  on  both 
banks,  the  more  to  be  regretted  as  Castle  Point,  a  rocky  headland  on 
the  opposite  shore,  formed  originally  a  marked  gorge  in  the  river  which 
should  not  have  been  made  worse  bv  artificial  shore  extensions. 

From  West  Eleventh  street  north  to  West  Seventeenth  street.  New 
York  City,  the  existing  legal  pier-head  and  bulkhead  lines  coincide. 
The  unfortunate  extension  of  the  bulkhead  line  to  nearly  the  established 
limit  for  the.  pierhead  line,  to  the  southward,  has  had  the  effect  of  re- 
stricting very  Innch  the  lengths  of  the  piers,  and,  in  consequence,  of 
prohibiting  the  use  of  this  iVont  to  all  except  small  vessels. 

The  Board  thinks  that  if  .wharf  room  is  needed  in  this  locality  for 
longer  vessels  it  should  be  gained  only  by  excavations  in  rear  of  the 
bulkhead  line,  and  not  by  extensions  of  piers  into  the  river  beyond  the 
line  now  recommended. 

The  lines  recommended  to  the  Secretary  of  War  for  approval  and 
adoption  are  described  in  detail  in  a  separate  paper  which  accompanies 
this  report. 


Respectfully  submitted. 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,A. 


Henrt  L.  Abbot, 
Colonel  of  Ungineers^ 
Bvt  Brig.  Oen.j  U.  8.  A. 
Wm.  p.  Craiohill, 

Colonel  of  Engineers. 

C.  B.  COMSTOOK, 

Colonel  of  Engineers^ 
Bvt.  Brig.  Oen.^  U.  8.  A. 
D.  C.  Houston, 

Colonel  of  Engineers. 
Q.  L.  Gillbspie, 

Lieut.  Col.  of  Engineers. 
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[First  indonement.] 

Office  Chief  of  Enoineers, 

U.  S.  Army, 

April  24, 1890. 

Bespectfiilly  sabmitted  to  the  Secretary  of  War. 

The  Harbor-Line  Board  for  New  York  Harbor ^nd  its  adjacent  waters, 
constituted  by  Special  Orders,  No.  49,  Headquarters  Corps  of  Engineers, 
October  5, 1888,  recommends  for  approval  the  following  harbor-lines  for 
North  and  East  rivers.  New  York  Harbor: 

1.  West  shore  of  North  River  from  New  York,  Lake  Erie  and  Western 
Docks  and  Improvement  Company,  east  side  of  Weehawken  Cove,  New 
Jersey,  to  Gutt^iberg,  N.  J. 

2.  Bast  shore  of  North  River,  from  Weflt  Eighty- first  street  to  the 
Battery,  New  York  City. 

3.  Pier  and  bulkhead  lines  at  the  Battery. 

4.  North  and  west  shores  of  the  East  Kiver,  from  the  Battery  to  East 
Eighty-first  street^  New  York  City. 

The  lines  are  described  in  detail  in  the  inclosed  paper  and  delineated 
upon  the  accompanying  tracing. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  upon  the  tracing 
submitted. 

Thos.  Lincoln  Caset, 
Brig.  Oen.,  Chief  of  Engineers. 

[  Second  indonement.] 

War  Department,  April  25, 1890. 

Approved. 

Redfielb  Proctor, 

Secretary  of  War. 


DESCRIPTION  OF  HARBOR-LINES  ON  THE  WEST  SHORE  OF  THE  NORTH  RIVER  FROM 
THE  EAST  SIDE  OF  WEEHAWKEN  COVE,  NEW  JERSEY,  NORTHERLY  TO  OUTTSN- 
BERG,  NEW  JERSEY ;  ON  THE  EAST  SHORJS  OF  NORTH  RIVER  FROM  WEST  EIGHTT- 
FIRST  STREET,  NEW  YORK  CITY,  SOUTHERLY  TO  THE  BATTERY,  AND  ON  THE 
NORTH  AND  WEST  SHORES  OF  THE  EAST  RIVER  FROM  THE  BATTERY  TO  EAST 
EIGHTY-FIRST  STREET,  NEW  YORK  CITY,  WHICH  ARE  RECOMMENDED  TO  THE  SEC- 
RETARY OF  WAR  FOR  APPROVAL  AND  ADOPTION,  BY  THE  BOARD  OF  ENGINEERS 
FOR  HARBOR-LINRS  OF  NEW  YORK  HARBOR,  CONSTITUTED  BY  SPECIAL  ORDB^ 
NO.  49,  HEADQUARTERS  CORPS  OF  ENGINEERS,'  OCTOBER  5,  1888,  IK  A  REPORT 
DATED  APRIL  15,    1890. 

1.  We9i  aliori  of  North  River  from  New  York.  Lake  Erie  and  Wettem  Dodke  amd  Imprwe- 
ment  Company,  eaaUide  of  Weehawken  Cove,  Neto  Jersey f  to  G^tlenherg^New  JiBrwy.— The 
pier-bead  line  was  established  by  the  Riparian  Commission  of  New  Jersey  in  1865,  and 
the  balkhcJad  Hue,  which  is  parallel  with  pier-head  line,  and  300  feet  inside,  was  es- 
tablished by  the  same  commission  in  18^5.  There  is  no  written  description  of  the 
lines,  but  their  location  is  fixed  by  offsets  from  permanent  monuments  inshore,  which 
are  indicated  upon  the  map. 

2.  East  shore  of  North  River  from  West  Eighty-first  street  to  the  Batiery,  New  Tarts 
City — Bulkhead  line. — The  bnlkbead  line  begins  at  a  point  in  the  north  side  of  West 
Eighty-first  street  prolouged  westerly  and  1,150  feet  from  the  weet  side  of  Eleventh 
avenue,  and  runs  thence  in  a  straight  line  to  a  point  in  the  south  side  of  West  Seventy- 
second  street  prolonged  westerly  1,100  feet  from  the  west  side  of  Eleventh  avenue; 
thence  in  a  straight  line  to  a  point  in  the  south  side  of  Went  Seventieth  street  pn>- 

longed  westerly  1,100  feet  from  the  west  side  of  Eleventh  avenue ;  thence  along  the 
south  side  of  West  Seventieth  street  to  a  point  1,000  feet  from  the  west  side  of  Eleventh 
avenae ;  thence  in  a  straight  line  to  a  point  in  thf^  south  side  of  West  Sixty-fifth  street, 
If  000  feet  frora  the  west  s\de  ot  ^\«^«ii\^  «.v«)[iw<&  \X\vsii<(^««.lQu^  the  south  side  of  West 
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Sixt^-fifth  street  to  a  point  1,100  feet  from  the  west  side  of  Eleven  th  avenne ;  thence  in  a 
straight  line  to  a  point  in  the  soath  side  of  west  Sixty-second  street  1,100  feet  from  the 
west  side  of  Eleventh  avenne:  thence  in  a  straight  line  to  a  point  in  the  north  side 
of  West  Sixty-first  street  1,090  feet  fh)m  the  west  side  of  Eleventh  avenue ;  thence 
along  the  north  side  of  West  Sitty-first  street  to  a  point  1050  feet  from  the  west  side 
of  Eleventh  avenue;  thenoeiu  a  straight  line  to  the  north  side  of  West  Twenty-ninth 
street  at  a  distance  of  250  feet  from  the  east  side  of  Twelfth  avenue  and  parallel  td  it ; 
thence  in  a  straight  line  to  the  north  side  of  West  Seventeenth  street  at  a  distance  of 
250  feet  from  the  east  side  of  Thirteenth  avenue  and  parallel  to  it ;  thence  in  a  straight 
line  to  the  north  side  of  West  Sixteenth  street  prolonged  westerly  379  feet  front  the 
east  side  of  Eleventh  avenue ;  thence  in  a  straight  line  to  a  point  in  the  north  side  of 
West  Fifteenth  street  prolonged  westerly  321  feet  from  the  east  side  of  Eleventh  ave- 
nue ;  thence  in  a  straight  line  to  a  point  in  the  north  side  of  West  Fourteenth  street 
prolonged  westerly  260  feet  from  the  east  side  of  Eleventh  avenue ;  thenoe  in  a 
straight  line  to  a  point  in  the  south  side  of  West  Fourteenth  street  prolonged  west- 
erly 275  feet  from  the  east  side  of  Thirteenth  avenue ;  thence  in  a  straight  line  to  a 
point  in  the  north  side  of  Little  Twelfth  street  prolonged  westerly  277  feet  from 
the  fast  side  of  Thirteenth  avenue ;  thence  in  a  straight  line  to  a  point  in  the  north 
sid&  of  Bloom  field  street  252  feet  from  the  east  side  of  Thirteenth  avenue;  thence  in 
a  straight  line  to  a  point  in  the  north  side  of  Bethune  street  prolonged  westerly 
252 .feet  from  the  east  side  of  Thirteenth  avenue;  thence  in  a  straignt  line  to  m 
point  in  the  south  side  of  West  Eleventh  street  prolonged  westerly  258  feet  from 
the  east  side  of  Thirteenth  avenue :  thence  in  a  straight  line  to  a  pomt  in  thesonth 
side  of  new  Pier  47,  560  feet  fropi  the  east  side  of  West  street;  thence  in  a  straight 
line  to  a  point  in  the  south  side  of  new  Pier  46,  340  feet  from  the  east  side  of  West 
street;  thence  in  a  straight  line  to  a  point  in  the  north  side  of  new  Pier  45,  270 
feet  from  the  east  side  ot  West  street ;  thence  in  a  straight  line  to  a  point  in  the 
north  side  of  new  Pier  44,  250  feet  from  the  east  side  of  \^8t  street ;  thence  at  a  dis- 
tance of  250  feet  from  and  parallel  to  the  east  side  of  West  street,  in  its  several  courses, 
to  a  point  in  inline  drawn  at  a  right  angle  to  the  east  side  of  West  street  prolonged 
aontberl/  and  365  feet  south  of  the  north  side  of  Battery  Place ;  thence  easterly 
along  the  said  line  (drawn  at  a  right  an^le  365  feet  south  of  the  north  side  of  Bat- 
tery Place)  until  it  intersects  the  established  pier  and  bulkhead  line  of  the  New 
York  Harbor  Commission  of  1857. 

Pier-head  line. — The  pier-head  line  begins  at  a  point  in  the  north  side  of  West 
Eighty- first  street  prolonged  westerly  and  1,500  feet  from  the  west  side  of  Eleventh 
avenue ;  thence  in  a  straight  line  to  a  point  in  the  'south  side  of  West  Seventy-second 
street  prolonged  westerly  1,500  feet  from  the  west  side  of  Eleventh  avenue;  thence 
m  a  straight  line  to  a  point  in  the  north  side  of  West  Sixty-$rst  street  prolonsed 
westerly  1,550  feet  from  the  west  side  of  Eleventh  avenue ;  thence  in  a  straight  Une 
to  a  point  in  the  north  side  of  West  Thirtieth  street  prolonged  westerly  1,550  feet 
from  the  west  ^ide  of  Eleventh  avenue ;  thence  in  a  straight  line  to  a  point  in  tho 
north  side  of  West  Twenty-ninth  street  prolonged  westerly  763  feet  from  the  east  side 
of  Thirteenth  avenue ;  thence  in  a  btraight  line  to  a  point  in  the  north  side  of  West 
Twenty-third  street  prolonged  westerly  767  feet  from  the  east  side  of  Thirteenth  ave- 
nne ;  thence  in  a  straightline  to  a  point  in  the  center  line  of  new  Pier  45,  foot  of  West 
Tenth  street,  prolonged  westerly  630  feet  from  the  bulkhead  line  (said  point  being  100 
feet  west  of  the  extremity  of  the  new  piei^) ;  thence  in  a  straight  line  to  a  point  in 
the  center  line  of  new  Pier  26,  foot  of  Beach  street,  prolonged  westerly  651  feet  from 
the  bulkhead  line  (said  point  being  100  feet  west  of  the  extremity  of  the  new  pier) ; 
thence  in  a  straight  line  to  a  point  in  the  southerly  side  of  the  new  Pier  1,  Battery 
Place,  prolonged  westerly  500  ioet  from  the  bulkhead  line;  thence  in  a  straightline 
to  southwest  corner  of  Pier  A»  a  little  north  of  the  southerly  limit  of  the  land  grant 
of  1871. 

3.  Pier  and  Bulkhead  lines  at  the  Battery, — The  pier- head  and  bulkhead  lines  are  coin- 
cident from  Battery  Place  to  the  Barge  Office  Slip,  and  are  the  same  as  recommended 
by  the  New  York  Harbor  Commission  and  established  by  chapter  763,  act  of  the  leg- 
islature of  the  State  of  New  York,  passed  April  17,  1857,  and  are  coincident  with  the 
sea-wall  line  as  at  present  built,  except  at  the  bulkhead  in  front  of  Castle  Garden, 
which  is  outside  of  the  established  lines.  At  the  Barge  Office  Slip  the  pier  and  bulk- 
head lines  begin  to  diverge. 

4.  Xorthand  west  shores  of  the  East  River ,  from  the  Battery  to  East  Eiahty-first  street, 
Kew  York  City — Bulkhead  Une* — The  bulkhead  line  begins  in  the  sea-wall  at  the  Barge 
Office  Slip,  and  continues  in  a  gentle  curve  to  a  point  in  the  northerly  face  of 
the' proposed  new  Pier  1,  said  point  being  in  a  line  drawn  at  a  right  angle  to  the 
north  side  of  South  street,  at  the  corner  of  Whitehall  street,  and  250  feet  tnerefrom ; 
thence  runs  along  said  line  normal  to  South  street  to  a  point  200  feet  from  the  north 
side  of  South  street ;  thence  continues  parallel  to  the  north  side  of  South  street  aad 
200  feet  therefrom  to  a  point  in  the  west  side  of  Roosevelt  stie^t  -^toVqh^^^  «^\L>iN\- 
erly ;  thence  to  a  |  oint  in  the  west  side  of  James  (^Up  pTo\oTi^«^  ^oxxWi^tV^  ^ti^  ^^^ 
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feefc  from  the  north  side  of  Soath  street;  thence  to  a  point  in  the  west  side  of  Oliver 
street  prolonged  sontherly  205  feet  from  the  north  side  of  South  street ;   thence  to  a 
point  in  the  east  side  of  Catharine  street  200  feet  from  the  noith  side  of  South  street; 
thence  continues  parallel  to  the  north  side  of  South  street  and  200  feet  therefrom  to 
a  point  in  a  line  drawn  at  280  feet  from  the  west  side  of  Montgomery  street  at  a  right 
angle  to  the  north  side  of  South  street ;  thence  to  a  point  in  a  line  drawn  at  166  feet 
from  the  west  side  of  Montgomery  street  at  a  right  angfe  to  the  north  side  of  South  street, 
233  feet  therefrom  ;  thence  to  a  point  in  the  east  side  of  Montgomwy  street  prolooged 
Bontlierly  150  feet  from  the  north  side  of  South  street;  thence  continues  parallel  to 
the  north  side  of  South  street  and  150  feet  therefrom  to  a  point  in  the  west  side  of 
Corlears  street,  prolonged  southerly ;  thence  in  a  curve  to  a  point  iu  a  line  drawn  at 
a  right  angle  at  250  feet  from  the  west  side  of  Corlears  street  to  the  north  side  of 
South  street,  prolonged  easterly  110  feet  therefrom;  (thence  the  bulkhead  line  is  co- 
incident wiin  the  pier- head  line)  and  continues  in  a  curve  to  a  point  in  the  north  side 
of  South  street,  prolonged  easterly  460  feet  from  the  west  side  of  Corlears  street; 
thence  In  a  curve  to  a  point  in  the  north  side  of  Front  street  prolonged  easterly  6:^2 
feet  from  the  west  side  of  Corlears  street ;  thence  the  bulkhead  and  pier-head  liDea 
begin  to  diverge,  and  the  bulkhead  liue  continues  to  a  point  in  the  north  side  of 
Water  street  prolonged  easterly  680  feet  from  the  west  of  Corlears  street ;  thence  to 
A  )Joint  in  the  south  side  of  Grand  street^  prolonged  easterly  197  feet  from  the  west 
side  of  East  street ;  thence  to  a  point  in  the  south  side  of  Rivington  street  275  feet 
from  the  east  side  of  Tompkins  street;  thence  to  a  point  in  a  line  drawn  at  160  feet 
from  the  north  side  of  Rivington  street  at  a  right  angle  to  the  west  side  of  Tomp- 
kins street  and  175  feet  ;therefrom ;  thence  to  a  point  in  the  north  side  of  IStanton 
street  175  feet  from  the  west  side  of  Tompkins  street ;  thence  to  a  point  in  a  line 
drawn  at  14.1  feet  from  the  south  side  of  East  Houston  street  at  arignt  angle  to  the 
west  side  of  Tompkins  street  and  103  feet  therefrom ;  thence  to  a  point  in  the  north 
side  of  East  Eighth  street  675  feet  from  the  east  side  of  Avenue  D ;  tJience  aloDg 
the   north  side  of  East  Eighth   street  to  a  point  in  the  east  side  of  TompkiDs 
street  established  by  act  of  April  12,  1826 ;  thence  along  said  east  side  of  Tompkins 
street  to  a  point  in  the  south  side  of  East  Seventeenth  street ;  thence  along  the  south 
side  of  East  Seventeenth  street  to  a  point  :{75  feet  from  the  east  side  of  Avenue  C  j 
thence  to  a  point  in  the  north  side  of  East  Twenty-third  street  pi*olonged  easterly 
603.39  feet  from  the  west  side  of  Avenue  A ;  thence  along  the  north  side  of  East  Twenty- 
third  Street  to  a  point  322  feet  from  the  west  side  of  Avenue  A ;  thence  to  a  point  in  the 
south  side  of  East  Twenty- fourth  street  prolonged  easterly  3S^feet  from  the  west  side 
of  Avenue  A ;  thence  to  a  point  in  the  south  side  of  East  Twenty-sixth  street  prolonged 
easterly  735  feet  from  the  east  side  of  First  avenue ;  thence  to  a  point  iu  the  north  side 
of  East  Twenty-eighth  street  prolonged  easterly  540  feet  from  the  east  side  of  First 
avenue  ;  thence  to  a  point  in  the  north  side  of  East  Thirty-fourth  street  335  feet  from 
U^e  east  side  of  First  avenue ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East 
Thirty-fifth  street  323  feet  from  the  east  side  of  First  avenue ;  thence  in  a  curve  to  a 
point  in  the  south  side  of  East  Thirty-sixth  street  :i21  feet  from  the  east  sido  of  First 
avenue ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Thirty-seventh  street  :{25 
feet  from  the  east  side  of  First  avenue;  thence  in  a  curve  to  a  point  iu  the  south  side 
of  East  Thirty-eighth  street  335  feet  from  the  east  side  of  First  avenue ;  thejice  along 
the  south  side  of  East  Thirty-eighth  street  to  a  point  444  feet  from  the  east  side  of 
First  avenue ;  thence  the  bulkhead  and  pier-head  lines  are  coincident,  and  continue 
in  a  curve  to  a  point  in  the  south  side  of  East  Thirty-ninth  street  458  feet  from  the 
east  side  of  First  avenue ;  thence  to  a  point  in  the  south  side  of  East  Forty-ninth 
street  605  feet  from  the  east  side  of  First  avenue;  thence  to  a  point  in  the  north  side 
of  East  Forty-ninth  street  608  feet  from  the  east  side  of  First  avenue ;  thence  to  a 
point  in  the  south  side  of  East  Fifty- first  street  6.%  feet  from  the  east  side  of  First 
avenue ;  thence  to  a  point  in  the  south  side  of  East  Fifty-third  street  705  feet  from 
the  east  side  of  First  avenue;  thence  in  a  curve  to  a  point  iu  the  soath  side  of  East 
Fifty-fourth  street  106  feet  from  the  east  side  of  Avenue  A ;  thence  in  a  curve  to 
a  point  in  the  south  side  of  East  Fifty-fifth  sti-eet  166  feet  from  the  east  side  of 
Avenue  A ;  thence  to  a  point  in  the  south  side  of  East  Fifty-eighth  street  218  feet 
from  the  east  side  of  Avenue  A  ;  thence  to  a  point  in  the  south  side  of  Eaat  Filty- 
ninth  street  210  feet  from  the  east  side  of  Avenue  A;  thence  to«  point  in  the  north 
side  of  East  Fifty-ninth  street  250  f*  et  from  the  east  side  of  Avenue  A ;  thence  the 
pier-head  and  bulkhead  lines  begin  to  diverge;  the  bulkhead  line  continues  to  a  point 
m  the  center  line  of  East  Sixty-fourth  street  500  feet  from  the  east  side  of  Avenue  A, 
on  the  bulkhead  line  approved  by  the  Secretary  of  War  April  11,  1«89;  thence  the 
bulkhead  and  pier-head  lines  are  coincident  and  continue  to  a  point  in  the  north  side 
of  East  Sixty-sixth  street  prolonged  easterly  610.94  feet  from  tne  east  side  of  Aveuue 
A  ;  thence  to  a  point  iu  the  north  side  of  East  Seventy-fifth  street  825  feet  from  the 
east  side  of  Avenue  A ;  thence  to  a  point  in  the  south  side  of  East  Seventy-seventh 
street  825  feet  fjoni  the  east  side  of  Aveuue  A ;  thf^nce  to  a  poiut  in  the  north  side  of 
Kast  Eighty-first  street  201  feet  from  the  east  siile  of  Ay  ?nu«  B. 
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Pier-head  line. — ^The  pier-head  line  begins  at  the  Barge  Office  Slip  at  a  point  in  the 
sea-wall  line  as  now  bnilt  and  rnus  in  a  cnrvo  to  the  extremity  of  the  propose  new 
Pier  1,  in  the  soatherly  prolongation  of  the  east  side  of  Whitehall  street,  692  feet  from 
the  north  side  of  Sonth  street,  or  492  feet  from  the  bulkhead  line;  thence  continues 
from  pier  to  pier  to  the  sonth  side  of  Grand  street,  as  proposed  by  the  department 
of  docks  and  approved  by  the  sinking  fund  commissioners  April  27,  1871,nit  certain 
distances  from  the  bulkhead  line  measured  along  the  new  piers.  Only  a  few  of  these 
distances  are  given  as  far  as  Clinton  street  on  the  accompanying  map.  They  are  as 
follows : 


Location. 

South  of  tbe 

balkhe.id 

line. 

Location. 

South  of  the 

bulkhead 

line. 

At  or  Dear— 

Hroad  street 

Fat. 

491 
500 
479 
473 
48*2 
483 
460 

At  or  near— 

Koosevelt  street 

Oliver  street ................... 

Fett, 
44t 

Coentiea  Slip 

416 

Goavemear  Laae 

(yMtharine  street 

338 

Pioe  street 

Market  Slip 

361 

BarlingSlip 

ButeersSlip 

350 

Beekman  street 

Clinton  street  ................a... 

348 

Dover  street 

Thence  the  pier-head  line  continues  to  the  extremity  of  the  east  pier,  at  Jackson 
Square ;  thence  to  a  point  in  the  West  side  of  Corlears  street,  prolonged  southerly  185 
feet  from  the  north  side  of  South  street ;  thence  to  a  point  in  the  east  side  of  Corlears 
street,  prolonged  southerly  171  feet  from  the  north  side  of  South  street;  thence  in  a 
curve  to  a  point  in  a  line  drawn  at  250  feet  from  the  west  side  of  Corlears  street  at  a 
right  angle  to  the  north  side  of  South  street,  prolonged  easterly  and  110  feet  therefrom; 
thence  the  pier-head  and  bulkhead  lines  coincide  to  a  point  in  the  easterly  prolonga- 
tion of  the  north  side  of  Front  street  632  feet  from  the  west  side  of  Corlears  street ; 
thence  the  pier -head  line  begins  to  diverge  from  the  bulkhead  line  and  continues  to  a 
point  in  the  north  side  of  Water  street,  prolongede  asterly  725  feet  from  the  west  side 
of  Corlears  street;  thence  to  a  point  in  the  south  side  of  Grand  street,  prolonged  easterly 
344  feet  from  the  west  side  of  East  street ;  thence  to  a  point  in  the  sonth  side  of  Riv- 
ington  street,  prolonged  easterly  233  feet  from  the  bulkhead  line ;  thence  to  a  point  in 
the  sonth  side  of  Stanton  street,  prolonged  easterly  350  feet  from  the  bulkhead  line ; 
thence  to  a  point  in  the  sontU  side  of  East  Third  street,  prolonged  easterly  391  feet 
from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side  of  East  Fourth  street,  pW 
luuged  easterly  448  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side 
of  East  Sixth  street,  prolonged  easterly  470  feet  from  the  bulkhead  line ;  thence  to  a 
point  in  the  south  side  of  East  Eighth  street,  prolonged  easterly  503  feet  from  the 
bulkhead  line;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Ninth  street, 
prolonged  easterly  238  feet  from  the  west  side  of  Tompkins  street,  established  by  act 
of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Tenth  street, 
prolonged  easterly  261  feet  from  the  west  side  of  Tompkins  street,  established  by  act  of 
April  12,  1826;  thence  in  a  curve  to  a  point  in  the  sonth  side  of  East  Eleventh  street, 
prolonged  easterly  284  feet  from  the  west  side  of  Tompkins  street,  established  by  act 
of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Twelfth 
street,  prolonged  easterly  294  feet  from  the  west  side  of  Tompkins  street,  established 
by  act  of  April  12.  1826;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Thir- 
teenth street,  prolonged  easterly  297  feet  from  the  west  side  of  Tompkins  street,  es- 
tablished by  act  of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  sonth  side  of 
East  Fonrteenth  street,  prolonged  easterly  288  feet  from  the  west  side  of  Tompkins 
street,  established  by  act  of  April  12,  1826 ;  thence  in  a  curve  to  a  point  in  the  south 
side  of  East  Fifteenth  street,  prolonged  easterly  413  feet  from  the  west  side  of  Tomp- 
kins street,  established  by  act  of  April  12,  1826;  thenoe  in  a  curve  to  a  point  in  the 
south  side  of  East  Skxteenth  street,  prolonged  easterly  558  feet  from  the  west  side  of 
Tompkins  street,  established  by  act  of  April  12,  1826;  thence  in  a  curve  to  a  point  in 
the  south  side  or  East  Seventeenth  street,  prolonged  easterly  690  feet  from  the  west 
side  of  Tompkins  street,  established  by  act  of  April  12,  1826;  thence  to  a  point  in  the 
sonth  side  of  East  Eighteeenth  street,  prolonged  easterly  522  feet  from  the  bulkhead 
line ;  thence  to  a  point  in  the  south  side  of  East  Nineteenth  street,  prolonged  easterly 
555  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side  of  East  Twen- 
tieth street,  prolonged  easterly  580  feet  from  the  bulkhead  line ;  thence  to  a  point  in 
the  south  side  of  East  Twenty-first  street,  prolonged, easterly  600  feet  from  the  bulk- 
liead  line;  thence  to  a  point  in  the  sonth  side  of  East  Twenty-second «treet,  pro- 
longed easterly  625  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side  of 
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East  Twonty-tliird  street,  prolongexl  easterly  942.44  feet  from  tlio  bulkhead  liiK<: 
thenoe  to  a  point  in  the  south  side  of  K:u)t  Twenty-fourth  street,  prolr>ogod  easterly 
B20  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  sonth  side  of  East  Twenty- 
fifth  street,  prolonged  easterly  735  feet  from  the  bulkhead  line ;  thence  to  a  point  iu  the 
8onth  side  of  East  Twenty -sixth  street,  prolonged  easterly  660  feet  from  the  bulkhead 
line ;  thefice  to  a  point  in  the  sonth  side  of  East  Twenty-seventh  street,  proloiif^ed 
easterly  595  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  sonth  side  of  East 
Twenty-eighth  street,  prglonged  easterly  530  feet  from  the  bulkhead  line ;  theoce  toa 
point  iu  the  south  side  of  East  Twenty-ninth  street,  prolonged  easterly  445  feet  from 
the  bulkhead  line ;  thence  to  a  point  in  the  sonth  side  of  East  Thirtieth  street,  pro- 
longed easterly  365  feet  from  the  bulkhead  line ;  thence  to  a  point  in  the  south  side 
of  East  Thirty -first  street,  prolonged  easterly  295  feet  from  the  bulkhead  line;  thence 
to  a  point  in  the  south  side  of  East  Thirty-second  street,  prolonged  easterly  235  feet 
from  the  bulkhead  line ;  thence  to  a  point  in  the  sonth  side  of  East  Thirty-third 
street,  prolonged  easterly  195  feet  from  the  bi^lkhead  line ;  thence  to  a  point  in  the 
north  side  of  East  Thirty- fourth  street,  prolonged  easterly  155  feet  from  the  bulkhead 
line ;  thence  in  a  curve  to  a  point  in  the  south  side  of  East  Thirty-fifth  street,  pro- 
longed easterly  456  feet  from  the  east  side  of  First  avenue;  thence  in  a  cnrve  to  i 
point  in  the  south  side  of  East  Thirty-sixth  street,  prolonged  easterly  440  feet  from  the 
east  side  of  First  .avenue;  thence  iu  a  curve  toa  point  in  the  south  side  of  East 
Thirty -seventh  street,  prolonged  easterly  437  feet  from  the  east  side  of  First  avenue; 
thence  in  a  curve  to  a  point  in  the  sonth  side  of  East  Thirty-eighth  street,  prolonged 
easterly  444  feet  from  the  east  side  of  First  avenue ;  thence  the  pier-head  and  bulkhead 
lines  coincide  to  a  point  in  the  north  side  of  East  Fifty-ninth  street  250  feet  from 
the  east  side  of  Avenue  A ;  thence  the  pier-head  line  follows  the  pier-head  line  ap- 
proved by  the  Secretary  of  War  April  11,  18^,  to  the  center  line  of  East  Sixty-fourth 
street  500  feet  from  the  east  side  of  Avenue  A  ;  thence  the  pier- head  and  bulkhead 
lines  coincide  to  the  north  side  of  East  Eighty-first  street,  as  before  described. 


f .  HARBOBLINES  FOR  BARITAN  BAT  AND  BIYEB,  NEW  JERSEY,  NORTH 
SHORE  FROM  PERTH  AMBOY  TO  CRAB  ISLAND,  AND  SOUTH  SHORB 
FROM  GRAB  ISLAND  AROUND  SOUTH  AMBOY  TO  OHEESEQUAKES 

OREEK. 

■ 

Harbor  Line  Board, 

New  York  City,  May  21, 1890. 

General:  Tlie  Harbor- Line  Board  for  New  York  Harbor  and  its 
adjacent  waters,  constituted  by  Special  Orders  No.  49,  Headquarters 
Corps  of  Engineers,  October  5,  1888,  and  Special  Orders  No.  11,  Head- 
qaarters  Corps  of  Engineers,  January  30, 1889,  to  comply  with  section 
12  of  the  river  and  harbor  act  of  August  11, 1888,  has  the*honor  to 
recommend  for  approval  and  adoption  the  following  harbor-lines  for  part 
oftheBaritan  Bay  and  Baritan  Biver,  New  Jersey,  beginning  at  Perth 
Amboy,  N.  J.,  and  following  the  north  shore  of  Baritan  Biver  to  the 
head  of  Grab  Island  and  thence  along  the  south  shore  of  the  river 
around  South  Amboy  to  Gbeesequakes  Creek,  New  Jersey. 

From  Perth  Amboy  to  Keasby's  Dock,  flaritan  Biver,  north  shore, 
and  from  Gbeesequakes  Creek  to  the  railroad  bridge  at  South  Amboy, 
south  shore,  the  lines  which  are  herein  recommended  for  adoption  are 
the  existing  legal  lines  which  were  enacted  by  the  State  of  New  Jersey 
in  1878  and  1879.  The  Board  thinks  the  harbor-lines  which  were  estab- 
lished in  1879  by  the  Biparian  Commission  of  New  Jersey,  between 
Marshy  Point,  south  shore  of  Baritan  Biver  and  the  railroad  bridge  at 
South  Amboy,  N.  J.,  project  too  far  from  the  adjacent  shore,  and  has 
therefore  drawn  them  in  as. shown  upon  the  map. 

No  lines  have  been  heretofore  established  on  the  Baritan  Kiver  above 
Marshy  Point  on  the  south  shore  of  Keasby's  Dock  on  the  north  shore. 

The  lines  herein  lecommenDLded  (ov  ^^^^roval  iud  adoption  for  part  of 
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Baritan  Biver  and  Bay  are  described  in  detail  in  a  separate  paper,  whicli . 
accompanies  this  report. 
Bespectfnlly  sabmitted. 

Henry  L.  Abbot, 
Colonel  of  Engineers^ 
Bvt.  Brig,  Oen.^  U.  8.  A. 
Wm.  p.  Gbaighill, 

Colonel  of  Engineers. 

C.  B.  Comstock, 
Colonel  of  Engineersj 
Bvt  Brig,  Oen.^  U.  S.A. 

D.  0.  Houston, 

Colonel  of  Engineers. 
6.  L.  Gillespie, 

Lieut.  Col.  of  Engineers, 
Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  Engineers^  U.  8.  A. 

[First  indoraementj 

Office  Chief  of  Engineers, 

U.  8.  Ari^y, 
June  18, 1890. 

Bespectfnlly  submitted  to  the  Secretary  of  War. 

The  Harbor-Line  Board  for  New.  York  Harbor  and  its  adjacent  waters, 
constituted  by  Special  Orders  No.  49,  Headquarters  Oorps  of  Etigineers, 
October  6, 1888,  and  Special  Orders  No.  11,  January  30, 1889,  recom- 
mends for  the  approval  of  the  Secretary  of  War  the  following  harbor- 
lines  for  part  of  llaritan  Bay  and  Baritan  Biver,  New  Jersey,  described 
in  the  within  report  and  delineated  upon  the  accompanying  chart. 

1.  Pier  and  bulkhead  lines,  north  shore  from  Lewis  street,  produced, 
Perth  Amboy,  westerly  to  Dike  A,  opposite  Crab  Island. 

2.  Pier  and  bulkhead  lines,  south  shore  from  head  of  Crab  Island, 
easterly  around  South  Amboy  to  Gheesequakes  Greek. 

It  is  recommended  that  the  lines  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Gasey, 
Brig.  Oen..  Chief  of  Engineers. 

[Second  iodorsement.j 

War  Department,  June  19, 1890. 
Approved. 

Bedfield  Proctor, 

Secretary  of  War. 


OBflCRIPTION  OF  HARBOR  LINKS  FOR  PART  OF  RARITAN  BAY  AND  BARITAN  RIVKK, 
NEW  JBR8BY,-  KXTENDINO  ON  THE  NORTH  SHORE  FROM  LEWIS  STREET,  PRODUCED, 
PERTH  AMBOY,  WESTERLY  TO  DIKE  A,  OPPOSITE  CRAB  ISLAND,  AND  ON  THE 
SOUTH  SHORE  FROM  THE  HEAD  OF  CRAB  ISLAND,  EASTERLY  AROUND  SOUTH  AM- 
BOY, TO  dtlKESEQUAKRS  CREEK;  WHICH  ARE  RECOMMENDED  FOR  APPROVAL  AND 
ADOPTION  BY  THE  BOARD  OF  ENGINEERS  FOR  HARBOR  LINES  OF  NEW  YORK 
HARBOR,  CONSTITUTED  BY  SPECIAL  ORDERS  NO.  49,  HEADQUARTERS  CORPS  OF 
ENOINBBRS,    OCTOBER  5,    1888,  IN  A  REPORT  DATED  MAY  21,    1890. 

Narib  shore. — The  pier-head  lioe  begius  at  the  terminal  point,  opposite  the  foot  of 
Lewis  street,  Perth  Amboy,  described  in  a  report  of  the  New  York  Harbox  \A\^^^^^x^ 
dated  Pebrnary  18,  1890,  and  approved  by  the  Secretary  oi^tx^VweV^A^^N  ^X^^^^^**^ 
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continnes  in  a  straight  line  to  a  point  in  a  line  drawn  easterly  65  feet,  from  and  at 
right  angles  to  the  easterly  line  of  High  street  produced  soa&erly  885  feet  from  its 
intersection  with  the  southerly  line  of  Lewis  street ;  thenoe  in  a  straight  line  to  a 
point  on  the  New  York  and  Long  I^anch  Railroad  Bridge  across  the  Raritan  Rirer^  250 
feet  from  the  high- water  line,  and  1,590  feet  from  the  center  of  the  draw  :  thence  in  i 
straight  line  to  a  point  1/290  feet  from  the  center  line  of  the  New  York  and  Long 
Branch  Railroad  Bridge,  in  a  line  drawn  at  right  angles  to  said  bridge  at  a  distance 
of  850  feet  from  the  high-water  line  and  1,260  feet  from  the  center  of  the  draw; 
thence  in  a  curve  tangent  to  the  high-water  line  at  Sandy  Point  and  20  feet  beyond 
the  end  of  Watson's  Dock — which  projects  about  150  feet  from  the  shore-line,  to  a 
point  1,800  feet  wesc  from  the  center  line  of  the  New  York  and  Long  Branch  Railroad 
Bridge,  in  a  line  drawn  at  right  angles  to  said  bridge  at  a  distance  of  130  feet  from 
the  high- water  line,  and  1,980  feet  from  the  center  of  the  draw ;  thence  in  a  straight 
line  to  the  southwest  corner  of  Springs  Dock,  270  feet  distant  from  the.  high-water 
line ;  thence  in  a  straight  line  to  a  point  in  the  westerly  side  of  Debean  and  Fisher's 
Dock,  prolonged  southerly,  45  feet  from  end  of  dock  and  260  feet  from  high-water 
line;  thence  in  a  straight  line  to  a  point  200  feet  from  face  of  dock,  in  a  line  drawn 
at  right  angles  to  said  face  at  its  southeast  corner;  the  said  dock  in  390  feet  east  of 
the  dock  of  the  Raritan  River  Hollow  Brick  Company;  thence  in  a  straight  line  to 
the  southeast  comer  of  Keasby's  Dock,  210  feet  distant  fh)m  the  high-water  line ; 
thence  in  a  straight  line  to  the  southeast  comer  of  Crow's  Dock,  210  feet  distant 
from  the  high-water  line ;  thence  to  the  northeast  comer  of  Dike  3 ;  thence  con- 
tinues along  the  channel  face  of  said  Dike  3,  leaving  an  opening  of  260  feet  wide 
opposite  Ackeu's  Dock,  at  the  mouth  of  Red  Root  Creek,  to  appoint  110  feet  from  the 
junction  of  said  dike  with  the  shore-line ;  thence  continues  on  a  cnrve,  following  the 
general  configuration  of  the  shore  and  at  distances  from  the  high-water  line  as  shown 
on  the  accompanying  map,  to  the  easterly  end  of  Earth  Dike  C;  thence  along  the 
face  of  said  Dike  C  to  a  point  120  feet  from  its  junction  with  the  shore-line;  thenoe 
in  a  curve  following  the  general  configuration  of  the  shore-line  to  the  northeasterly 
end  of  Dike  A;  thence  along  the  channel  face  of  Dike  A  to  its  Junction  with  the 
shore-line. 

The  bulkhead  line  begins  at  the  terminal  point  opposite  the  foot  of  Lewis  street, 
Perth  Amboy,  described  in  a  report  of  the  New  York  Harbor  Line  Board  dated  Feb- 
ruary 18,  1890,  and  approved  by  the  Secretary  of  War,  March  4,  1890 ;  thence  con- 
tinnes in  a  straight  line  parallel  to  and  200  feet  distant  from  the  pier-head  line  to  a 
point  in  the  west  side  of  a  dock  at  Ferry  Point,  which  is  80  feet  east  of  the  easterly 
side  of  High  street ;  thence  in  a  straight  line  parallel  to  and  250  feet  distant  from  the 
pier-head  line  to  a  point  on  the  New  York  and  Long  Branch  Railroad  bridee,  270  feet 
from  the  high-water  line  and  1,840  feet  from  the  center  of  the  draw;  Aencein  a 
curve  gradually  approaching  the  pier-head  line  until  it  coincides  with  the  pier-head 
line  around  Sandy  Point ;  thence  it  diverges  from  the  pier-head  line  in  a  curve, 
which  cuts  Watson's  Dock  15  feet  from  ite  outer  end,  to  a  point  200  feet  from  the  pier- 
bead  line  at  the  point  in  the  latter  which  is  above  described  as  the  end  of  the  curve 
around  Sandy  Point;  thence  in  straight  lines  parallel  to  and  200  feet  distant  from 
the  i)ier-head  line,  in  its  several  courses,  to  the  southwesterly  comer  of  Crow's  Dock; 
thence  in  a  straight  line  to  the  northeasterly  end  of  Dike  3,  from  which  point  the 
bulkhead  line  coincides  with  the  pier-head  line  as  described  before. 

South  shore. — The  pier-head  line  begins  at  a  point  in  the  high-water  lino  opposite 
the  head  of  Crab  Island,  and  continues  in  a  onrve  following  the  general  configura- 
tion of  the  shore  and  coincident  with  it  to  a  point  opposite  the  lower  end  of  Crab 
Island ;  thence  continues  in  a  curve  following  the  genend  configuration  of  the  shore 
and  tangent  to  the  following-named  docks  at  their  extremi  ties,  the  distances  of  which 
from  the  high- water  line  are  also  given  approximately,  viz: ' 

Feet 

Whitehead's  Dock 266 

Soch'sDock 540 

Smith's  Dock 475 

Kearney's  Lower  Dock » 80 

At  Kearney's.  Upper  Dock,  which  is  about  110  feet  long,  the  pier-head 4ine  is  135  feet 
north  of  the  end  of  the  dock ;  thence  in  a  ciirve  following  the  general  configuration 
of  the  shore  and  at  distances  from  the  high- water  line  which  are  shown  on  the  ac- 
companying map,  being  tangent  to  the  shore  at  Marshy  Point  and  at  two  other  points 
marked  X  and  Y,  respectively,  between  Marshy  Point  and  the  New  York  and  Long 
Branch  Railroad  Bridge,  to  its  intersection  with  the  bridge  at  its  southerly  abutmeuC 
1,910  feet  from  the  center  of  the  draw ;  thence  along  the  easterly  side  of  said  rail- 
road bridge  575  feet,  to  a  point  1,335  feet  from  the  center  of  the  draw;  thence  along 
the  easterly  side  of  said  railroad  bridge  625  feet,  to  a  point  710  feet  from  the  center 
of  the  draw  ;  thence  in  a  straight  Hue  cutting  the  steam- boat  dock  35  feet  from  its 
outer  end  and  1.310  feet  from  lVie\i'vg.\i-yiaktAr llue^  to  the  northeast  comer  of  the  dock 
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of  the  Camden  and  Auiboy  Railroad  Company ;  thence  in  a  curve  with  a  radius  of 
685  feet  and  Jength  of  'Mb  feet :  thence  in  a  straight  line,  taogent  to  the  Lehigh  Pier, 
to  a  point  in  the  northerly  siae  of  Henry  street,  South  Amboy,  produced,  2,945  feet 
from  the  easterly  side  of  moadway,  said  lino  being  parallel  to  and  ^,830  feet  distant 
from  the  center  line,  between  rails  of  the  main  track,  as  coustnicted  April,  1890 ; 
thence  in  a  cnrve  to  a  point  in  the  southerly  side  of  Catharine  street  produced,  2,850 
feet  from  its  intersection  with  the  easterly  side  of  Broadway ;  thence  to  the  northern 
extremity  6f  the  West  Dike  at  Cheesequakes  Creek,  in  a  curve  through  points  which 
are  fixed  by  co-ordinates  referred  to  the  easterly  side  of  Broadway,  produced  south- 
erly, as  the  base  line,  and  its  intersections  with  the  southerly  side.of  Catharine  street 
as  the  origin.  The  following  table  gives  the  abscisssB  and  the  corresponding  ordi nates, 


viz: 


AbeclsflflD. 

Ordtnatea. 

Feet 
2,000 
4,000 
6,000 
7,830 

Feet. 
2,530 
2,690 
2,770 
2,190 

The  bulkhead  line  coincides  with  the  pier-head  line  along  the  shore  south  of  Crab 
Island,  and  begins  to  diverge  at  a  point  opposite  the  lower  end  of  that  island. 

The  bulkhead  line  continues  following  the  general  configuration  of  the  shore,  and 
at  distances  from  the  high-water  line  and  the  pier-head  line,  as  shown  on  the  accom- 
panying map,  to  the  end  of  Kearney's  Lower  Dock.  From  this  point  it  again  coin- 
cides with  the  pier-head  line,  as  before  described,  to  a  point  on  the  easterly  side  of 
the  New  York  and  Long  Branch  Railroad  Bridge,  575  feet  from  the  center  of  the  draw ; 
thence  continues  in  a  straight  line,  cutting  the  steam-boat  dock  700  feet  from  its  outer 
end  and  645  feet  from  the  high- water  line,  along  the  face  of  the  bulkhead  joining  the 
ateam-boat  dock  and  the  dock  of  the  Camden  and  Amboy  Railroad  Company  to  a  point 
40  feet  beyond  the  southerly  side  of  the  latter  dock,  intersecting  said  southerly  side 
of  dock  340  feet  from  the  inner  end  of  slip ;  thence  in  a  straight  line  to  a  point  in  the 
northerly  side  of  Henry  street,  produced.  South  Amboy,  1,945  feet  from  the  easterly 
side  of  Broadway,  said  line  being  parallel  to  and  1,8:30  feet  distant  from  the  center 
line  between  rails  of  main  track  as  constructed  in  April,  1880 ;  thence  in  a  curve  to 
a  point  in  the  southerly  side  of  Catharine  street,  produced,  1,825  feet  from  the  easterly 
side  of  Broadway ;  thence  in  a  curve  to  the  cast  side  of  north  abutment  of  the  New 
York  and  Long  Branch  Railroad  Bridge  across  Cheesequakes  Creek,  through  points 
fixed  by  co-ordinates  referred  to  the  easterly  side  of  Broadway,  produced,  southerly 
as  the  base-line  and  its  intersection  with  the  southerly  side  of  Catharine  street  as  the 
origin.     The  following  table  gives  the  abscisssB  and  the  corresponding ordinates,  viz : 


Abscissie. 

OrdinateD. 

Feet. 

2.000 

4,000 

6,000 

8,000 

Feet. 
1T570 
1,770 
1,870 
850 

j.  flarbob  lines  foe  ellis  island,  new  jersey. 

Harbor-Line  Board, 
New  York  City,  June  21, 1890. 

General  :  The  Harbor-Line  Board  for  New  York  Harbor  and  its  ad- 
jacent waters,  constitated  by  Special  Orders,  Np.  49,  Headquarters  Corps 
of  Engineers,  U.  S.  Army,  October  5,  1888,  to  comply  with  section  12 
of  the  river  and  harbor  act  of  August  11,  1888,  has  the  honor  to  recom- 
mend for  approval  and  adoption,  harbor  lines  for  Ellis  Island,  New 
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Jersey,  New  York  Harbor.    The  reoomiDended  lines  which  are  delin- 
eated ou  the  accompanyiDg  sketeh  are  described  as  follows: 

PIER-HEAD  LINE. 

.  The  pier-head  line  begins  at  a  point  on  the  main  wharf,  marked  "  station  "  on  tJie 
aceompanying  sketch,  said  station  being  a  copper  nail  sarroonded  by  four  other  nails 
driven  in  the  floor  of  the  wharf,  and  fixed  bv  measarements  from  the  east  comer,  vii: 
2.4  feet  from  the  corner  measured  westwardly  along  the  face  to  another  nail,  driTea 
in  the  top  timber,  inclosed  between  two  oats,  and  at  a  distance  of  2.8  feet  Irom  the 
face  of  the  wharf  and  at  a  right  an^^le  thereto :  rnns  thence  southeasterly  in  a  straight 
line  for  a  distance  of  577  feet,  making  an  angle  of  17^  59^'  with  a  line  drawn  from  the 
'*  station ''  to  Govemor^s  Island  flaestaff  j  thence  southwesterly  8d0  feet  in  a  straight 
line  and  at  a  right  angle  with  the  last  direction ;  thence  northwesterly  in  a  straight 
line  and  at  a  right  angle  with  the  proceeding  direction  800  feet ;  thence  northeasterly 
in  a  straight  line  and  at  a  right  angle  with  the  preceding  direction  BOO  feet ;  thence 
southeasterly  in  a  straight  line  223  feet  to  the  point  and  place  of  beginning. 

BULKHEAD  LINE. 

The  bulkhead  line  begins  at  a  point  in  a  line  drawn  through  the  *'  station  "  on  the 
main  wharf  at  a  right  angle  to  the  pier-head  line  at  that  point  and  100  feet  there- 
from ;  runs  thence  southeasterly  in  a  straight  liae  577  feet  parallel  to  the  pier-head 
line  and  at  a  distance  of  100  feet  therefrom  to  connect  with  the  soutiieast  pier-head 
line ;  thence  southwesterly  along  and  coincident  with  said  pier-head  line  a  distance  of 
375  feet ;  thence  northwesterly  in  a  straight  line  and  at  a  right  angle  with  the  pre- 
ceding direction  a  distance  of  800  feet  to  intersection  with  the  northwesterly  pio^ 
head  line ;  thence  northeasterly  along  said  pier-head  line  375  feet ;  and  thence  south- 
easterly in  a  straight  line  and  at  a  right  angle  with  the  foregoing  pier  and  bulkhead 
line  223  feet  to  the  point  and  place  of  beginning. 

The  term  ^^  pie'r-head  "  is  applied  in  general  to  lines  beyond  which  no 
pile  structure  shall  extend,  and  the  term  ^^  bulkhead  ^  to  lines  beyond 
which  no  solid  filling  shall  thereafter  be  permitted ;  but  in  the  case 
considered  th^  piers  recommended  on  the  southwest  side  of  Ellis  Isl- 
and, designed  to  inclose  a  basin,  maybe  constructed  of  cribs  filled  witb 
stone  or  other  solid  material. 
Bespectfully  submitted. 

Henry  L.  Abbot, 
Colonel  of  En^neers^ 

Bvt  Brig,  6en.j  U.  S.  A, 
Wm.  p.  Gbaighill,  . 

Colonel  of  Engineers, 

G.  B.  OOMSTOOK, 

Colonel  of  Engineerg^ 

Bvt  Brig.  6en.j  U,  S.  A. 
D.  C.  Houston, 

Colonel  of  Engineers,  ^ 

6.  L.  OiLLBSPIE, 

Lieftttenant  Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Gaset, 

Chief  of  Engineersj  U.  S.  A. 

[First  indorsement.) 

Office  Chief  of  Engineebs, 

U.  S.  Abmy, 

July  8, 1880. 

Bespectfully  submitted  to  the  Secretary  of  War. 

The  Harbor-Line  Board  for  New  York  Harbor  and  its  adjacent 
waters,  constituted  by  Special  Orders,  ^o.  49,  Headquarters  Corps  of 
Engineers,  October  6, 1888,  tecommends  for  the  approval  of  the  Secre- 
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tary  of  War  harbor-lines  for  Ellis  Island,  New  Jersey,  New  York  Har- 
bor, described  in  the  within  rej^rt  and  delineated  upon  the  accom- 
panying chart. 

It  is  recommended  that  the  lines  selected  be  approved,  and  that  the 
Secretary  place  his  approval  both  npon  the  report  and  the  tracing  sub- 
mitted. 

Thos.  Lincoln  Casey, 
£rig.  Oen.j  Chief  of  E'ngineera. 


[Second  indorsemeiit.] 


Approved. 


War  Department, 

July  9, 1890. 

Bedfield  Proctor, 

Secretary  of  War. 


Jc.  PIER-HEAD  LINE  FOR  WEST   HALF  OF   SOUTH  SHORE  OF   STATEN 

island,  from  seauine's  point  to  ward's  point. 

Harbor-Line  Board, 
New  Yoric  City,  July  15, 1890. 

General  :  The  Harbor-Line  Board  for  New  York  Harbor  and  its  Ad- 
jacent waters,  constitnted  by  Special  Orders,  No.  49,  Headquarters  Corps 
of  Engineers,  October  5, 1888,  and  Special  Orders,  No.  11,  Headqnai  tci  s 
Oorps  of  Engineers,  January  30, 1889,  to  comply  with  section  12  of  tbe 
river  and  harbor  act  of  August  11,  1888,  has  the  honor  to  recommcud 
for  adoption  a  pier-head  line  for  tbe  west  half  of  the  south  shore  of 
Staten  Island,  from  the  western  terminus  of  the  pier-head  line  estab- 
lished by  the  Secretary  of  War  on  that  shore  March  4, 1890,  westward 
to  Ward's  Point,  Staten  Island,  as  delineated  uporr  the  accompanying 
map.  ^ 

The  Board  submitted  a  report  upon  the  south  shore  of  Staten  Island 
February  18, 1890,  in  which  a  bulkhead  line  was  recommended  aloug 
the  whole  water-front,  extending  from  Fort  Wadsworth  to  Ward's  Point, 
and  a  separate  pier-head  line  from  Fort  Wadsworth  to  a  point  5,400  feet 
eastward  of  Seguine's  Point.  It  was  not  deemed  best  at  that  time  to 
recommend  for  the  western  half  of  the  shore  a  pier-head  line  of  equal 
extension  to  that  projected  for  the  eastern  half,  for  the  reason  that  the 
main  ship-channel  leading  &om  Baritan  Bay  connects  off  Seguine's  Point 
with  the  deep-water  channel  along  the  southwest  side  of  Staten  Island 
by  a  water-way  running  southeast  from  Seguine's  Point,  and  a  pier-head 
line  placed  at  1,500  feet  from  the  shore-line  would,  if  extended  to  and 
beyond  Seguine's  Pointy  cross  such  channel,  to  the  injury  of  public  in- 
terests. 

'  Since  the  lines  for  the  south  shore  of  Staten  Island  were  approved 
by  the  Secretary  of  War,  March  4, 1890,  and  the  charts  distributed  for 
the  information  of  the  public,  the  Board  has  been  urged  by  many  ripa- 
rian owners  between  Segnitie's  Point  and  Ward's  Point  to  recommend 
for  this  f^ont  a  pier-head  line,  distinct  from  the  bulkhead  line,  which 
shall  fill  the  gap  previously  left  in  the  pier-head  line,  and  which  shall 
enable  riparian  owners  to  extend  piers  from  their  front  to  deep  water. 

The  Board  has  given  two  public  hearings  to  the  parties  interested^ 
and  npw  to-s  the  honor  to  submit  a  pier-head  line  fot  xYi^  ^<^\»\\3M  ^'l 
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the  soath  shore,  distinct  from  the  bulkhead  line,  which  will,  iu  its 
opinion,  best  subserve  the  purposePfor  which  liarbor-lines  are  eslab- 
lished,  thus  completing  the  system  of  harbor-lines  required  for  the 
island. 

The  line  is  delineated  upon  the  accompanying  map,  and  is  described 
as  follows: 

The  pier-hend  Iido  begins  at  the  point  B  at  the  western  end  of  the  pier-head  lioe 
approved  by  the  Secretary  of  War  March  4, 1890,  and  runs  westerly  in  a  straight  line 
to  the  eastern  end  of  the  approved  pier  and  bulkhead  line  at  Segnine's  Point,  b(40 
feet  south  of  the  base-line  ;  thence  along  that  line  to  its  western  end,  620  feet  soath 
of  the  base-line;  thence  westerly,  by  a  gentle  curve,  along  the  18-foot  curve,  approxi- 
mately, to  a  point  75  feet  north  of  the  Prince's  Bay  Light  and  S^gniue's  Point  bsse- 
line,  1,500  feet  east  of  Prince's  Bay  Light;  thence  in  a  straight  line  to  the  outer 
extremity  of  the  eastern  wharf  at  Red  Bank,  1,445  feet  south  of  base-line;  thence  in  & 
straight  line  to  the  outer  extremity  of  the  western  wharf  at  lied  Bank,  1,630  feet 
south  of  base-line;  thence  in  a  straight  line  to  a  point  in  the  bay  in  the  6-foot  curve, 
2,700  feet  south  from  the  soyth  side  of  Raritan  avenue,  measured  along  Aspinwall 
avenue  extended  southerly,  and  thence  by  a  gentle  curve  to  the  westward  and  nortb> 
'  ward  to  the  established  pier  and  bulkhead  line  at  Ward's  Point,  40  feet  westward  of 
Station  I. 


Respectfully  submitted. 


Heney  L.  Abbot, 
Colonel  of  Engineers, 

Bvt  Brig,  Gen.j  U.  S.  A, 
Wm.  p.  Craighill, 

Colonel  of  JSn^neers, 

0.  B.  COMSTOOK, 

Colonel  of  Engineers, 

Bvt,  Brig,  Oen,,  U.  8.  A. 
D.  C.  Houston, 

Colonel  of  Engineers, 
G.  L.  Gillespie, 

Lieut,  Col,  of  Engineers, 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8.  A. 

I  First  indorsement.  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Jidy  25,  1890. 
Respectfully  submitted  to  the  Secretary  of  War. 
The  Harbor-Line  Board  for  New  York  Harbor  and  its  adjacent  waters 
recommends  for  adoption  a  pier-head  line  for  the  west  half  of  the  soath 
shore  of  Staten  Island,  from  the  western  terminus  of  the  pier-head  line, 
established  by  the  Secretary  of  War  on  that  shore  March  4, 189(),  we8^ 
ward  to  Ward's  Point,  Staten  Island.    The  line  recommended  com- 
pletes the  system  of  harbor-lines  required  for  this  island,  and  is  fully 
described  herein  and  delineated  upon  the  chart  accompanying. 

It  is  recommended  that  the  line  selected  be  approved  and  that  the 
Secretary  place  his  approval  both  upon  the  report  and  upon  the  tracing 
submitted. 

Thos.  Lincoln  Casey, 
Brig.  Oen,,  Chief  of  Engineers, 

[Sei  ond  indoraement] 

War  Department,  July  26, 1890. 
Approved, 

L.  A,  Grant, 
Aclvry^  %sr«tary  of  W^^' 


APPENDIX   E — REPORT   OF   LIEUT.  COL.  GILLESPIE.  833 

\ 

L  MODIFICATION  OP  PIBR  HEAD  LINE  ON  BAST  SHORE  OF  EAST 
BITER  FROM  NORTH  FIRST  STREET,  BROOKLYN,  TO  BR  EDGE 
ACROSS  BUSHWICK  CREEK  AT  KENT  AVENUE. 

New  York  City,  May  21, 1890. 

General  :  The  Board  of  Engineers  convened  by  Special  Orders,  No. 
49,  Headquarters  Corps  of  Engineers,  series  of  1888,  has  the  honor  to 
submit  the  following  report  upon  the  petition  of  Havemeyersand  Elder, 
and  others,  to  the  Secretary  of  War,  requesting  an  extension  of  the 
legal  pier  lines  on  the  Brooklyn  side  of  East  River  from  North  Second 
street  to  North  Tenth  street,  referred  to  the.  Board  for  report  by  your 
indorsement  of  April  2, 1890. 

The  harbor-lines  along  this  front  recommended  by  this  Board  and 
disproved  by  the  Secretary  of  War  on  February  8,  1890,  were  identical 
with  the  then  existing  legal  lines  established  by  chapter  7(>;{,  laws  of 
the  State  of  New  York  of  1857.  A  modification  of  these  linos  had  been 
recommended  by  Brig.  Gen.  John  Newton,  then  Chief  of  Engineers, 
United  States  Army,  on  February  9, 1886,  which  was  approved  by  the 
Secretary  of  War,  Hon.  William  C.  Endicott,  on  February  12,  1886; 
but  this  action  being  at  that  date  extra  official  had  no  legal  force,  and 
the  recommendation  when  laid  before  the  State  legislature  failed  to  re- 
ceive confirmation.  No  application  for  a  modification  of  the  estab- 
lished harborlioes  anywhere  in  this  vicinity  was  made  to  this  Board 
when  these  lines  were  considered  at  a  dnly  advertised  public  meetiing 
on  January  23,  1890,  and  a  vigorous  protest  was  received  against  the 
changes  near  the  mouth  of  Bushwick  Creek  proposed  by  (leneral  New- 
ton. 

The  petition  of  Uavemeyers,  Elder,  and  others,  dated  March  27, 1890, 
was  considered  at  a  duly  advertised  public  meeting  held  at  this  place 
on  April  15,  1890,  and  again  on  May  20,  1890,  and  a  careful  survey, 
which  forms  the  basis  of  the  map  accompanying  this  report,  was  made 
between  these  d^tes.  The  site  hail  been  visited  by  the  Board  on  April 
14,  1890. 

Testimony  was  adduced  at  these  meetings  establishing  the  fact  that 
there  is  a  very  large  commerce  along  the  river  front  in  question,  and 
that  an  increased  length  of  pier  is  desirable  to  accommodate  the  larger 
class  of  vessels  now  engaged  in  the  traffic.  Also  that,  as  indicated  on 
the  map,  piers  have  been  extended  into  the  river  at  North  Fifth,  North 
Sixth,  and  North  Eighth  streets  considerably  beyond  the  legal  pier- 
head line.  The  pier  at  North  Eighth  street  was  built  many  years  be- 
fore the  action  of  the  War  Department  in  1886,  above  mentioned,  an<l 
no  claim  that  it  has  even  a  quasi  legal  existence  has  been  presented. 
It  is,  however,  claimed  that  the  pier^  at  North  Fifth  and  North  Sixth 
streets  were  built  subsequent  to  and  in  consequence  of  that  action ;  and, 
also,  that  for  the  same  reason  land  has  been  purchased  in  the  vicinity 
which  would  not  subserve  its  purpose,  and  would  not  have  been  pur- 
chased except  for  the  belief  that  the  extension  of  the  pier-head  line  pro- 
posed by  General  Newton  and  approved  by  the  Secretary  of  War 
would  be  legalized.  It  was  urged  that  the  consent  of  the  General  Gov- 
ernment has  been  accorded  by  that  action,  and  that  if  an  opportunity 
were  afforded  to  the  State  authorities  to  legalize  the  extension  even 
now  it  would  be  done. 

The  only  opposition  to  the  extension  of  the  pier-head  line  in  this 
vicinity  developed  at  any  of  the  meetings  of  the  Board,  was  to  that  \^ro- 
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posed  near  the  mouth  of  Bushwick  Greek,  which  it  was  claimed,  and  it 
was  thought  justly,  would  be  aa  injury  to  commerce  and  an  infringe- 
meut  of  vested  rights.  Attention  was  also  called  to  the  fact  that  the 
original  map  signed  by  General  Newton  and  the  Secretary  of  War  in 
1886  contains  an  important  error  in  that  the  proposed  extension  begins 
at,  and  is  apparently  justified  by,  an  imaginary  pier  at  the  mouth  of 
Bushwich  Creek  projecting  286  feet  farther  than  any  which  has  now  or 
which  ever  had  an  existence. 

The  Board  has  hesitated  long  to  advise  any  extension  whatever  of  the 
pier-head  line  where  urged  by  the  petitioners,  for  the  reason  that  the 
unauthorized  structures  owned  by  them  lie  directly  opposite  Shell  Beef, 
the  worst  part  of  the  shoal  extending  from  Grand  street  to  Twenty- 
sixth  street  on  the  New  York  side.  This  reef  contracts  the  legal  nari- 
gable  channel  to  a  width  of  about  1,200  feet,  and  these  structures  redace 
it  still  further  to  about  1,000  feet.  The  engorgement  increases  the 
strength  of  the  local  currents  to  about  4  nautical  miles  an  hour,  and  thas 
adds  another  impediment  to  the  free  navigation  of  this  crowded  pas- 
sage-way. 

It  was  urged  that  this  reef  should  be  removed  by  the  Government 
A  survey  made  in  1889  has  shown  that  to  obtain  a  depth  of  21  feet  will 
cost  $1,029,942;  and  to  obtain  the  full  depth  of  26  feet,  which  was 
adopted  as  the  suitable  standard  at  Hell  Gate,  will  cost  $4,942,718. 
The  undertaking  is  therefore  one  of  great  magnitude,  which  iu  advance 
of  Congressional  action  can  not  be  considered  in  establishing  harbor- 
lines  to  meet  present  requirements.  It  would  seem  that  the  increased 
length  of  slips  desired  might  be  more  reasonably  obtained  by  excavat- 
ing landward,  where,  on  the  contrary,  flllingis  now  actually  in  progress 
to  the  full, extent  authorized  by  the  bulkhead  line. 

In  brief,  under  ordinary  circumstances  the  rules  which  have  goverued 
this  Board  in  its  recommendations  would  forbid  any  extension  of  the 
pier-head  line  at  this  locality ;  but  the  action  of  the  Government  in  1886, 
above  cited,  has  supplied  the  petitioners  with  so  plausible  a  ground  for 
their  application  that  in  equity  some  concession  has  seemed  to  be  de- 
manded. The  following  recommendation  must  therefore  be  regarded  as 
in  no  sense  a  precedent  for  future  action. 

No  change  in  the  present  legal  bulkhead  line  is  recommended,  and 
that  line  is  to  be  understood  as  the  limit  beyond  which  no  solid  filling 
of  any  kind  shall  be  permitted,  not  even  detached  cilbs  filled  with 
solid  materials.  A  new  pier-head  line  is  recommended,  which,  while 
affording  increased  facilities  to  commerce,  is  not  so  objectionable  as  that 
proposed  in  1886. 

From  a  point  determined  by  prolonging  the  north  side  of  the  pier  next 
north  of  North  Eleventh  street  100  feet,  a  line  drawn  tan  gent  to  the 
present  legal  pier-head  line  near  North  First  street  to  be  theuew  pier  head 
line.  Northward  from  the  point  thus  established,  the  new  line  to  cod 
sist  of  the  arc  of  a  circle  having  a  radius  of  325  feet  and  passing  throagh 
said  point  to  the  north  corner  of  the  existing  wharf  at  North  Twelilb 
street.  Thence  the  new  line  to  follow  the  sMe  of  said  wharf  or  structure 
to  its  junction  with  the  legal  bulkhead  line,  and  thence  to  the  soath 
abutment  of  the  Kent  Avenue  Bridge. 

The  line  thus  recommended  is  described  more  fully  iu  the  appended 
document  marked  A.,  and  is  also  laid  down  on  the  aocompanying  map. 


APPENDIX   E — REPORT   OF   LIEUT.  COL.  GILLBSPES.  835 

The  petition  of  Havemeyers  and  Elder  and  others  and  the  accom- 
panying papers  are  herewith  returned. 
Bespectfally  Bubmitted. 

Hekrt  L.  Abbot, 

Colonel  of  Engineers^ 
BvtBrig.  Oen,j  TJ.  S.  A. 

Wm.  p.  Obaighill; 

Colonel  of  Engineers. 

0.  B.  COMSTOOK, 

Colonel  of  Engineers^ 
Bvt  Brig,  Oen.^  U.S.A. 
D.  0.  Houston, 

Colonel  of  Engineers. 
6.  L.  Gillespie, 

Lieut.  CoL  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineersy  V.  S.A. 

[First  inilorsement  I 

Office  Chief  of  Engineers, 

TJ.  8.  Army, 

June  5, 1890. 
i'^'^^pectfally  submitted  to  the  Secretary  of  War. 
Ine  Harbor-Line  Board  for  New  York  Harbor  and  its  adjacent  waters, 
constituted  by  Special  Orders  No.  49,  Headquarters  Corps  of  Engineers, 
series  of  1888,  submits  the  within  report  upon  the  petition  of  Messrs. 
Havemeyers  and  Elder,  and  others,  i^uesting  an  extension  of  the  legal 
pier  lines  on  the  Brooklyn  side  of  East  River  from  North  Second  street 
to  North  Tenth  street. 

The  Board  gave  the  petition  careful  consideration,  and,  in  accordance 
with  the  conclusions  arrived  at,  recommends  for  approval  a  change  in 
the  pier-head  line  approved  by  the  Secretary  of  War  February  8^  1890. 
The  change  recommended  is  in  the  pier-head  line  from  North  First 
street,  Brooklyn,  E.  D.,  north  and  east  to  the  south  abutment  of  bridge 
across  Bush  wick  Creek  at  Kent  avenue,  and  is  described  in  the  accom- 
panying paper  marked  A,  and  delineated  on  the  accompanying  chart. 
It  is  recommended  that  the  modification  proposed  be  approved,  and 
that  the  Secretary  place  his  approval  both  upon  the  report  and  uiK>n 
the  tracing  submitted. 

Thos.  Lincoln  Casey, 

Brig,  Oen.^  Chief  of  Engineers. 

(Second  indorsemeiit.] 

War  Department,  June  18, 1890. 
Approved. 

Bedfebld  Proctor, 

Secretary  of  War. 

A.— Description  of  the  change  in  the  pier-head  line  from  north  first 

STREET,  BROOKLYN,  E.  D.,  NORTH  AND  EAST  TO  THE  SOUTH  ABUTMENT  OF  BRIDGE 
ACROSS  BUSHWICK  CREEK  AT  KENT  AVENUE,  WHICH  IS  RECOMMENDED  TO  THE 
SECRETARY  OF  WAR  FOR  APPROVAL  AND  ADOPTION  BY  THE  BOARD  OF  ENGI- 
NEERS FOR  HARBOR  LINES  OF  NEW  YORK  HARBOR,  CONSTITUTED  BY  SPECIAL  OR- 
DERS NO.  49,  HEADQUARTERS  CORPS  OF  ENGINEERS,  OCTOBER  .5,  1888,  IN  A  REPORT 
DATED  MAY  21,    1890. 

Beginninc[  at  a  point  in  the  pier-hend  line  apptoveA  \>^  Uie ?^ecT^\a.\5  o^V^txx,^^'^- 
raaay  8, 18^,  saidpoiat  being  in  a  Un^  100  feet  Boutli  oi|  au^  j^«si\\i^\V)^  ^^  wwt^ 


836        REPORT   OP   THE   CHIEF   OF   £NGIN££RS|   U.  S.  ASMT. 

aide  of  North  First  street,  and  656  feet  west  of  the  west  side  of  Kent  avenue ;  tbeQc« 
northerly  in  a  straight  lino  [which  line  interseota  the  sonth  aide  of  North  Fint  streel 
prodnced,  677  feet  west  of  the  west  side  of  Kent  avenne;  the  north  side  of  North  Firrt 
street  produced,  688  feet  west  of  the  west  side  of  Kent  avenne ;  the  aonth  side  of 
North  Second  street  prodnced,  736  feet  west  of  the  west  side  of  Kent  avenne ;  the  north 
side  of  North  Second  street  produced,  747  feet  west  of  the  west  side  of  Kent  avenne; 
the  sonth  side  of  North  Third  street  produced,  796  feet  west  of  the  west  side  of  Kent 
avenue ;  the  north  side  of  North  Thinl  street  produced,  807  feet  west  of  the  weB%  side 
of  Kent  avenue ;  the  south  side  of  North  Fourth  street  produced,  854  feet  west  of  the 
west  side  of  Kent  avenue ;  the  north  side  of  North  Fourth  street  prod  need,  QP7  feet  west 
of  the  west  side  of  Kent  avenne ;  the  south  side  of  North  Fifth  street  prodnced,  910  feet 
west  of  the  west  side  of  Kent  avenuf^ ;  the  north  side  of  North  Fifth  street  prodnced, 
923  feet  west  of  the  west  side  of  Kent  avenne ;  the  sonth  side  of  North  Sixth  street 
produced,  966  feet  west  of  tlie  west  side  of  Kent  avenne ;  the  north  side  of  North 
Sixth  street  produced,  979  feet  west  of  the  west  side  of  Kent  avenne ;  the  south  side 
of  North  Seventh  street  produced,  1,022  feet  west  of  the  west  side  of  Kent  avenne; 
the  north  side  of  North  Seventh  street  produced,  1,035  feet  west  of  the  west  side  of 
Kent  avenne ;  the  sonth  side  of  North  Kighth  street  prodnced,  1,078  feet  west  of  the 
west  side  of  Kent  avenue;  the  north  side  of  North  Eighth  street  prodnced,  1,091  feet 
west  of  the  west  side  of  Kent  avenue ;  the  sonth  side  of  North  Ninth  street  prodnced, 
1,133  feet  west  of  the  west  side  of  Kent  avenne ;  the  north  side  of  North  Ninth  street 
prodnced,  1,146  feet  west  of  the  west  side  of  Kent  avenne ;  the  south  side  of  North 
Tenth  street  prodnced,  1,189  feet  west  of  the  west  side  of  Kent  avenne;  the  north 
side  of  North  Tenth  street  produced,  1,202  feet  west  of  the  west  side  of  Kent  avenne; 
the  south  side  of  North  Eleventh  street  produced,  1,245  feet  west  of  the  west  side  of 
Kent  avenue;  the  north  side  of  North  Eleventh  street  produced,  1,258 feet  wrst 
of  the  west  side  of  Kent  avenue]  to  a  point  in  a  iine  58  feet  noiih  of  and  parallel 
to  the  north  side  of  North  Eleventh  street  produced,  westerly  and  1,270  feet  weit 
of  the  west  side  of  Kent  avenue ;  thence  easterly  in  a  curve  with  a  radios  of  325 
feet,  intersecting  the  sonth  sido  of  North  Twelfth  street  produced,  1,244  feetw«4 
of  the  west  side  of  Kent  avenue,  and  the  north  side  of  North  TweLfrh  street  pro- 
duced, 1,210  feet  west  of  the  west  side  of  Kent  avenne,  to  a  point  in  a  line  46  feet 
north  of  and  parallel  to  the  north  side  of  North  Twelfth  street  prodnced,  and  1,109 
feet  west  of  the  west  side  of  Kent  avenue  ;  thence  easterly  in  a  straisht  line  to« 
point  in  a  line  12  feet  south  of  and  parallel  to  the  sonth  side  of  North  Thirteenth 
street  and  908  feet  west  of  the  west  side  of  Kent  avenne ;  thence  easterly  in  a 
straight  line  to  a  point  in  a  line  50  feet  north  of  and  parallel  to  the  sonth  side  of 
North  Thirteenth  street  and  738  feet  west  of  the  west  side  of  Kent  avenue ;  thence 
easterly  in  a  straight  line  to  a  point  in  a  line  139  feet  north  of  and  parallel  to  the 
south  side  of  North  Thirteenth  street,  and  439  feet  west  of  the  west  side  of  Kent 
avenne;  thence  easterly  in  a  straight  line  to  a  point  in  a  line  2^  feet  north  ot  and 
parallel  to  the  south  side  of  North  Thirteentn  street,  and  96  feet  west  ot  the  west 
side  of  Kent  avenne :  thence  easterly  in  a  straight  line  to  a  point  in  a  line  233  feet 
north  of  and  parallel  to  the  south  side  of  North  Thirteenth  street  and  50  feet  west  of 
the  west  side  of  Kent  avenue ;  thenoe  in  a  straight  line  to  the  interaeetion  of  the 
west  side  of  Kent  avenne  with  the  sonth  ahutment  of  the  bridge  across  Boshwick 
Creek,  which  intersection  is  218  feet  north  of  \  he  south  side  of  North  Thirteenth 
street* 
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IMPROVEMENT  OF  SHEEPSHEAD  AND  OANABSIE  BATS  AND  8UMPAWA 
NU8  INLET,  NEW  YORK ;  OP  ARTHUR  KILL,  NEW  YORK  AND  NEW  JER- 
«iEY;  OP  CHANNEL  BETWEEN  8TATEN  ISLAND  AND  NEW  JERSEY;  OF 
RIVERS  IN  NORTHERN  NEW  JERSEY,  AND  OF  THE  HARBOR  OF  KEY- 
PORT. 


RBPOBTOF  CAPTAIN  THOS.  L,  CA8EY,  CORPS  OF  ENGINEBBS,  OFFICER 
IN  CHANGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1890,  WITB 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Sheepshead  Bay,  New* York. 
-2.  CaDanie  Bay,  New  York. 

3.  Sampawanos  Inlet,  New  York. 

4.  Arthnr  Kill,  New  York  and  New  Jer- 

sey. 

5.  Channel  between  Staten  Island  and 

New  Jersey. 


6.  Passaic  River,  New  Jersey. 

7.  Elizabeth  River,  New  Jersey. 

8.  Rahway  River,  New  Jersey. 

9.  Raritan  River,  New  Jersey. 

10.  Sooth  River,  New  Jersey. 

11.  Shrewsbary  River,  New  Jersey. 

12.  Keyport  Harbor,  New  Jersey. 


United  States  Engineer  Office, 

New  Yorky  JulySj  1890. 

General  :  I  have  the  honor  to  transmit  herewith  my  annual  report 
on  the  works  of  river  and  harbor  improvements  in  my  charge  for  the 
fiscal  year  ending  June  30, 1800. 
Very  respectfully, 

Thos.  L.  Casey, 
CaptaiUj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  S.  A. 


¥  1. 

IMPROVEMENT  OF  SHEEPSHEAD  BAY,  NEW  YORK. 

Sheepshead  Bay,  Long  Island,  is  a  small  tidal  bay  about  2  miles  long, 
lying  inside  Coney  le^land,  New  York,  and  extending  easterly  from  the 
village  of  Gravesend  to  Bockaway  Inlet,  into  which  it  empties.  Itb 
width  varies  from  100  to  1,000  feet,  and  its  depth  from  0  to  10  feet  at 
mean  low  water. 

The  natural  entrance  is  subject  to  progressive  changes  of  position, 
due  to  the  action  of  the  waves  on  the  sandy  beaches. 

The  first  survey,  with  a  view  to  its  improvement,  of  which  we  have 
any  record,  was  made  in  1879  by  General  Newton,  ^Yio^^  xe^^xXi^  \^\a^ 
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Febraary  7, 1879,  may  be  found  in  the  Annual  Beport  of  the  Chief  of 
Engineers  for  1879,  page  400. 

The  plan  of  improvement  proposed  provided  for  diking  the  channel 
and  connecting  it  with  Bockaway  Inlet,  the  estimate  cost  being 

$ioo;ooo. 

In  1882  a  survey  of  the  mouth  of  Bockaway  Inlet  was  made  which 
developed  great  changes  in  the  shoals  westward  of  it,  and,  based  upon 
this,  General  Newton  suggested  making  the  outlet  fiom  Sheepshiead 
Bay  into  Dead  Horse  Inlet,  instead  of  directly  idto  Bockaway  Inlet  as 
at  first  proposed. 

Two  plans,  with  estimates  of  the  cost  of  doing  this,  were  furnished, 
the  fir^t  providing  for  diking  as  well  as  dredging,  the  second  omitting 
the  diking.    They  were  as  follows : 

(t)  Cut  to  oounect  Sbeepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide, 
6  feet  deep  at  mean  low  water,  52,000  cubic  yards,  at  35  oenta  per  cubic 

yard $l8,a» 

1,200  feet  of  creosoted  diking  to  sustain  bend  in  cut,  at  |6  per  linear  foot ...      7,S00 
7,500  feet  of  creosoted  diking  for  interior  channel,  at  f^  per  linear  foot 37, 500 

Total  of  first  estimate 62.900 

(2)  Cut  to  connect  Sbeepshead  Bay  with  Dead  Horse  Inlet,  100  feet  wide,  6 

feet  deep  at  mean  low  water,  52,200  cubic  yards,  at  35  cents  per  cubic  yard . .  18,  SOO 
Dredging  interior  channel,  40,000  cubic  yards,  at  35  cents  per  cubic  yard. ..     16,000 

Total  of  second  estimate 34,900 

The  secoDd  plan,  which  omits  the  diking,  is  the  one  that  was  adopted 
for  the  work. 

Under  this  project  $16,904.85  had  been  expended  June  30, 1889,  in 
dredging  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  water, 
connecting  the  east  end  of  the  bay  with  Dead  Horse  Inlet.  A  snnrey 
made  in  1887  shows  that  this  channel  has  not  maintained  itself,  having 
contracted  to  a  width  of  00  feet,  with  an  average  depth  of  5}  feet  mean 
low  water. 

The  original  project  for  the  formation  and  maintenance  of  a  dredged 
channel,  100  feet  wide  and  6  feet  deep  mean  low  water,  was  modified  in 
February,  1889,  the  modified  project  contemplating  a  channel  5,350  feet 
long,  60  feet  wide,  and  5^  feet  deep  mean  low  water,  from  the  town  of 
SbecpHhead  to  within  1,080  feet  of  Dead  Horse  Inlet  Cut,  to  connect 
with  the  channel  of  similar  width  and  depth  already  existing  at  that 
point. 

A  special  agreement,  approved  June  12,  1889,^  was  made  with  M.  H. 
Flannery  for  doing  the  work  at  25  cents  per  cubic  yard,  measured  in 
scows.  Work  under  this  agreement  was  commenced  July  12, 1889,  and 
continued  without  interruption,  excepting  such  as  was  made  necessary 
by  breakages  of  machinery  and  occasional  storms,  until  the  date  of 
closing  the  agreement,  December  6,  1889,  when  27,025  cubic  yards  had 
been  removed,  giving  a  channel  of  the  required  width  and  depth  3,400 
feet  in  length,  extending  from  the  town  of  Sheepshead  toward  Dead 
Horse  Inlet.  No  opportunity  has  yet  presented  itself  to  determine  the 
permanence  of  this  channel.  * 

The  expenditures  during  the  fiscal  year  ending  June  30, 1890,  amoont 
to  $8,375.12,  as  follows : 

Co8t  of  dredging  27,025  cubic  yards,  at  25  cents  per  cubic  yard../. |6,7S&& 

Cost  of  iuspectioD , 703.39 

Cost  of  draughting: 388.77 

Cost  of  admiuistration 652.71 

Total 8.375.1* 
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Sheepshead  Bay  is  not  a  harbor  Id  any  sense  of  the  word,  and  in  all 
probability  never  will  be.  At  present  it  is  only  used  for  pleasure  boats 
of  small  dranght,  belonging  to  Gravesend  and  the  large  hotels  on  Coney 
Island. 

There  appears,  therefore,  tb  be  no  necessity  for  fnrther  appropriation 
at  present. 

The  commerce  of  the  bay  was  reported  in  1887,  valued  at  $50,000. 

This  work  is  in  the  collection  district  of  New  York,  which  is  the  nearest  port  of  en- 
try.   Nearest  light-honse,  Fort  Tompkins  Light;  nearest  fort,  Fort  Hamilton. 

The  amount  of  revenoe  collected  at  the  port  of  New  York  during  the  3'ear  ending 
June  30,  1890,  U|l&4,831,162.38. 

Original  estimate,  1879 $100,000.00 

Revised  estimate,  1882 34,200.00 

Amount  appropriated 26,000.00 

Amount  expended •. 25,286.53 

Money  statement. 

Julyl,  1889,  amount  available |1,034.40 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 320.92 

July  1, 1889,  balance  available 713.48 

f  Amoant  (estimated)  required  for  completion  of  existing  project 8, 200. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Sheepshead  Bay,  New  York,  were 
Turnished  by  Messrs.  Lundy  &  Daly,  of  Sheepshead  Bay,  New  York,  for  the  year 
ending  December  31, 1889 : 


Artidep. 

▲moant. 

Tona. 

800 
16,800 
17,460 

y»ia«. 

Yesaels. 

No. 

Average 
draught. 

Average 
tonnage. 

Lumber 

116,000 

1,430,000 

882,800 

FttL 

Stone  (oarb) 

Saii.. *.*.''.'.."  .*.".... 

*12 
25 

5 

6 

16 

BaivM 

175 

Total 

35,000 

1, 828, 800 

37 

'Average  two  trips  per  week. 

a 

The  commerce  of  the  Bay  has  increased  about  800  tons  over  that  reported  in  '1884« 


F2. 


IMPROVEMENT  OF  CANAR8IE  BAY,  NEW  YORK. 

« 

The  first  survey  of  this  bay  with  a  view  to  its  improvement  was  made 
in  1879.  The  scheme  of  improvement  involved  a  channel  6  feet  deep 
at  mean  low  water,  and  100  to  150  feet  wide,  extending  from  the  shore 
at  Oanarsie  Landing  to  the  navigable  channel  in  Jamaica  Bay,  a  dis- 
tance of  about  3,500  feet.  It  was  thought  that  the  channel  might  be 
maintained  by  the  construction  of  two  pile  dikes,  forming  a  tld^^Vx^Aw^- 
voir.    The  estimated  cost  under  this  project  was  %8^^Q^« 
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A  detailed  history  of  the  work  will  be  found  in  the  Annaal  Beporl  of 
the  Chief  of  Engrineers  for  1887,  Part  I,  page  C37. 

In  regard  to  the  portion  of  the  oontemplated  improvement  already 
completed,  it  should  be  stated  that  the  main  channel  has  been  dredged 
to  a  width  of  from  100  to  125  feet,  and  a  depth  of  6  feet  at  mean  low 
water  from  Canarsie  Landing  to  the  deep  water  of  Jamaica  Bay,  ez> 
cept  for  a  short  distance,  where  the  width  obtained  was  only  50  feet; 
with  additional  appropriation  it  is  intended  to  increase  the  width  of  the 
channel  at  this  point  to  100  feet. 

There  have  also  been  several  minor  improvements  not  contemplated 
in  the  original  project,  for  the  prosecution  of  which  permission  was,  in 
each  case,  obtained  from  the  Department  (see  Report  for  1889).  Among 
these  should  be  mentioned  a  cut  100  feet  in  length,  50  feet  wide  and 
0  feet  deep,  on  the  east  side  of  the  steamboat  landing  at  Canarsie,  for 
use  as  a  turning  basin;  also  a  cut  at  the  end  of  the  wharf  at  Canarsie 
Landing,  and  its  subsequent  extension  through  to  the  southwest,  to 
connect  with  the  Southwest  Channel. 

This  southwest  cut  was  intended  to  serve  the  two-fold  pnrpose  of  an 
avenue  of  communication  with  the  Southwest  Channel,  and  aa  an  open- 
ing for  the  tidal  currents,  which  it  was  hoped  would  maintain  the  depth 
opposite  the  wharves  and  throngh  the  main  channel.  Special  periniH- 
sion  was  obtained  October  10, 1889,  for  the  hire  of  dredging  plant  for 
this  purpose,  at  $60  per  day.  Work  began  October  10,  and  a  cut  1,193 
feet  in  length,  25  feet  wide,  and  5  feet  deep  at  mean  low  i?ater,  com- 
pleted on  October  26,  at  a  cost  of  $855.  The  material  was  thrown  np 
on  each  side  of  the  cut,  openings  being  left  at  intervals  for  the  con- 
venience of  small  boats  in  entering  the  channel  from  the  adjoining 
landing  places.  According  to  recent  informal  reports  the  depth  of 
water  in  the  cut  seems  to  be  maintained. 

The  1,058  feet  of  dike  along  the  northern  edge  of  the  channel,  near 
its  entrance  to  the  deep  water  of  Jamaica  Bay,  appears  to  be  in  a  sat- 
isfactory state  of  preservation,  but  it  is  a  question  whether  it  is  of 
much  real  importance  in  maintaining  the  channel;  no  addition  to  it  is 
('^ntemplated  at  present,  or  until  the  etfect  of  floating  ice  during  a  hard 
winter  can  be  observed. 

The  mean  tidal  range  is  about  4.7  feet. 

The  commerce  of  the  bay  was  reported  in  1887  to  be  about  21,575  tons, 
valued  at  $319,750 ;  this  has  increased  to  26,262  tons,  valued  at  $449,350 
during  1889. 

The  expenditnres  during  the  past  fiscal  year  amount  to  $1,085.25,88 
follows : 

Fourt«eu  aud  oue-foiirth  days  hire  of  dredgiug  plant,  at  |60  per  day . . . . . .      $855. 00 

Cobt  of  inspectiou 145.15 

Cost  of  ad  rainist ration 95.10 

Total 1,095.35 

Canarsie  Landing,  besides  l)eing  the  terminns  of  the  Brooklyn,  Eock- 
away  Beach,  and  Jamaica  Bay  Railroad,  from  which  passengers  are 
transshiped  by  steamer  to  Bockaway  Beach,  has  a  large  fishing  industry. 

It  is  thought  that  $10,000  will  be  sufficient  to  complete  the  chaonel 
and  repair  the  dikes,  and  an  appropriation  of  this  amonnt  is  therefore 
recommended. 

The  amount  expended  on  this  improvement  to  June  30,  1890,  is 
$42,485.99. 

This  work  is  iu  the  collection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  Ught-hona«,  Foi\,Tom\fV\\i^\A\^\>.   \(«M^t  fort,  Fort  HamiltoD. 
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The  amoimt  of  leTenae  collected  at  the  port  of  New  York  dnriog  the  fiscal  year 
ending  June  30,  1890,  $154,831, 162.38. 

Origmol  eetimate $88,000.00 

AmoQDt  appropriated * 43,000.06^ 

Amonnt  expended 42,485.99 

Money  statemmt. 

July  1, 1889, amonot  available $1,607.26 

Jaly  1, 1890,  amount  expended  during  fiscal  year,  exolasive  of  liabilities 

outstanding  July  1, 18199 1,093.25 

July  1,  1890,  balance  available 514.01 

Amonnt  appropriated  by  act  of  September  19, 1890 5,000.00 

Amonnt  available  for  fiscal  year  ending  Jnne  30, 1891 5,514.01 

{Amount  Qestimated)  required  for  completion  of  existing  project 40, 000. 00 

Amonnt  that  can  be  profltablv  expended  in  fiscal  vear  ending  Jnne  30, 1892  10, 000. 00 
Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBRCIAX  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Canarsie  Bay,  New  York,  for  the 
year  ending  D^ember  31, 1889,  were  kindly  furnished  by  Mr.  William  Warner,  hii- 
perintendent  of  the  Brooklyn,  Bockaway  Beach  and  Jamaica  Bay  Bailroad. 


ArUdM. 

Ajnonnt. 

Yalne. 

YmmIb. 

No. 

ATerace 
draught 

Average 
tonnage. 

Ovatttn  sod  olaiBA 

12,790 

6ia 

8,000 

10,000 

0200,000 

61,280 

12.000 

100,000 

F«et 

• 

rtah 

BtMtm 

4 
60 

St 

ISO 

Coal 

Sou 

10 

FertiliSfln............  ,..--,.„. 

Total 

90,202 

440,260 

64 

The  above  table  shows  an  increase  in  the  commerce  of  this  water-way  of  5,562  tons 
over  that  reported  in  1887. 


P3. 
mPBOVEMENT  OF  SUMPAWANUS  INLET,  NEW  TOEK. 

SampawanuB  iDlet,  known  in  the  neighborhood  and  on  the  Coast 
Survey  charts  as  Sampawams  Greek,  is  a  small  creek  on  the  sonth  side 
of  Long  Island,  emptying  into  the  Great  Sonth  Bay. 

It  lies  abont  36  miles  east  of  New  York  City,  15  miles  east  of  the 
western  end  of  the  Great  Sooth  Bay,  and  nearly  twice  as  far  from  its 
eastern  end. 

Fire  Island  Inlet,  through  which  most  of  the  waters  of  Great  South 
Bay  pass  into  the  Atlantic  Ocean,  lies  soath-sontheast  of  Sompawams 
Creek,  distant  abont  6  miles  in  a  direct  line,  but  11  miles  by  the  chan- 
nel. 

The  inlet  is  a  tidal  stream  from  100  to  200  feet  wide,  ruuniug  up  to 
the  town  of  Babylon,  Long  Island,  which  lies  less  than  a  mile  north  of 
the  mouth.  It  is  crossed  here  by  a  dam,  which  forms  a  rea^T^o^vc  K»x 
the  flesh  water  of  a  small  creek  which  snpptie^  the  U>^ii  m^iXi  ^^\ft^^. 
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The  mean  rise  and  fall  of  the  tides  at  the  raoath  of  the  iolet  is  only 
1.3  feet,  and  the  bottom  of  the  bay  and  of  the  inlet  is  soft  mud. 

The  first  survey  of  Sampawams  Greek  of  which  we  have  any  record 
was  ordered  by  act  of  Congress,  approved  June  14, 18d0,  and  was  made 
during  the  fall  of  1881,  under  the  direction  of  General  (then  Colonel) 
John  Newton,  Corps  of  Engineers. 

His  report  may  be  found  in  the  Annual  Beport  of  the  Chief  of  Engi- 
neers for  1881,  Part- 1,  page  663. 

The  project  of  improvement^  based  upon  this  survey,  provided  for 
dredging  a  channel  150  feet  wide  and  5  feet  deep  at  mean  low  water 
from  the  5-foot  curve  in  the  bay  to  the  steam-boat  dock  at  the  month  of 
the  creek,  a  distance  of  about  1,500  feet,  and  thence  5  feet  deep  and 
100  feet  wide  up  the  inlet  to  the  town  of  Babylon,  a  distance  of  about 
3,500  feet  farther.  The  estimated  cost  of  making  this  improvement 
was  $23,115. 

The  mean  range  of  tides  at  the  mouth  of  the  inlet  being  only  1.3  feet, 
there  was  practically  no*current  swift  enough  r«c- produce  scour.  The 
depth  of  water  in  the  proposed  channel,  at  the  time  of  the  survey,  was 
from  1  to  3  feet  in  the  creek  and  from  3  to  5  feet  outside. 

It  was  not  believed  that  diking  would  assist  in  improving  this  en- 
trance, and  inquiry  showed  that  the  depth  of  water  both  outside  and 
inside  the  inlet  had  materially  diminished  in  late  years. 

The  amount  expended  under  the  project  to  June  30,  1889,  was 
$6,982.87,  giving  a  channel  75  feet  wide  and  5  feet  deep  from  the 
steam-boat  wharf  to  a  point  750  feet  below  it,  besides  two  cuts,  each  25 
feet  wide,  alongside  the  wharf. 

Outside  of  the  cuts  so  made  and  extending  to  the  5-foot  curve  in  the 
bay  a  shoal  wes  left  on  which  the  depth  was  only  about  4f  feet. 

An  examination  made  in  1886  showed  that  since  the  last  dredging 
was  done,  in  1883,  both  the  cut  and  the  flat  outside  had  shoaled  from 
6  inches  to  1  foot,  the  depth  in  the  cut  being  about  5  feet,  while  on  the 
flat  it  was  from  4  to  4^  feet.  This  was  to  have  been  anticipated,  as 
appears  by  the  preliminary  report  made  by  General  Newton.  The  5- 
foot  curve  in  the  bay  was  1,500  feet  from  the  steam-boat  wharf«  but  in- 
side this  curve,  for  about  750  feet  towards  the  wharf,  lay  the  flat. 

The  commerce  of  Sumpawams  Creek  is  essentially  that  of  Babylon,  a 
email  town  of  from  3,000  to  5,000  inhabitants,  1  mile  above  the  mouth  of 
the  creek,  depending  almost  entirely  upon  summer  trade  of  the  hotels 
and  cottages  along  the  north  shore  of  Great  South  Bay  and  on  Fire 
Island  Beach. 

The  commerce  of  Babylon  by  water  has  been  decreased,  apparently'  be- 
cause the  Long  Island  Railroad  has  taken  away  the  sea  going  business. 
Babylon  itself  has  improved,  and  has  become  a  fashionable  summer  resort 
At  present  its  commerce  by  sea  is  carried  on  by  three  passenger  steam- 
boats, drawing  from  4  to  5  feet,  running  in  summer  to  Fire  Island  Beach ; 
Ihree  schooners,  drawing  from  5  to  5^  feet,  carrying  brick,  lime,  Inmber, 
and  other  heavy  freight  to  Babylon  the  year  round ;  one  hundred  sloops 
and  pleasure  boats,  drawing  from  1  to  2  feet  of  water,  taking  out  sailing 
and  fishing  parties  in  summer,  of  which  seven  or  eight  remain  in  use 
during  the  winter,  fishing  and  taking  oysters  and  clams  to  Patchogue, 
Sayville,  and  New  York. 

The  commerce  of  the  creek,  in  my  judgment,  does  not  warrant  the 
formation  of  a  channel  more  than  5  feet  deep  from  the  5-foot  curve  in 
the  bay  to  the  steamboat  wharf  for  the  convenience  of  the  few  steam- 
ers and  schooners  which  make  use  of  the  creek. 
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It  is  stated  that  the  shoals  iu  the  bay  kill  the  sea  so  entirely  that 
pleasure  boats  can  now  lie  in  the  month  of  the  creek  in  all  weather. 

So  far  as  the  extension  of  the  improvement  from  the  steam-boat  dock 
up  to  the  inlet  is  concerned,  there  appears  to  be  no  reason  why  the  Gov* 
ernment  of  the  United  States  should  undertake  it. 

The  original  estimate  of  the  cost  of  the  work  was  $23,115.  Seven 
thousand  dollars  have  beeu  appropriated. 

Ten  thousand  dollars  can  be  expended  in  giving  a  5- foot  channel  out 
into  the  bay  for  the  use  of  steam  boats,  bat  I  think  that  the  work  is 
more  a  matter  of  local  than  public  interest. 

This  work  is  iu  the  coUection  district  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-honsoi  FireMand  Light.    Nearest  fort,  Fort  Hamilton. 

The  amoant  of  revenue  coUected  at  the  port  of  New  York  daring  the  fiscal  year 
ending  June  30,  1890,  was  9154,831,162.38 

Original  estimate $23,115 

Amount  appropriated 7,000 

Amount  expended ^      7,000 

Money  statement. 

July  1,  1889,  amount  available $17.13 

July  1, 1890,  amount  expended  during  fiscal  year^  exclusive  of  iiabUities 
outstanding  July  1, 1889 17.13 

{ Amoant  (estimated)  required  for  completion  of  existing  project 16, 115. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1892    10, 000.  OO 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  foUowing  statistics  relative  to  commerce  of  Sumpawanus  Inlet,  New  York, 
during  the  past  year,  were  kindly  furnished  by  Hon.  Jas.  B.  Cooper,  justice  of  the 
peace,  Babylon,  Long  Island : 


Artieles. 


Ovtten  and  chuaa 

Fieb 

Bailding  mAterial. 
Mi«eeUaDeoiis  .... 

Total 


Amoant. 

Valoe. 

Tang. 
60 
200 
1,000 

18 

$24,000 

24,000 

8.500 

1,800 

1,278 

58,300 

• 

VosseU. 


Steam 

SaU... 


No, 


10 
380 


380 


Average 
draught. 


Feet. 


4* 

3 


Average 
tonnage. 


90 
10 


The  steam-boats  rnnning  to  and  from  Fire  Island  Beach  carried  10,000  passengers 
during  the  past  year. 


F  4. 
IMPROVEMENT  OF  ARTHUR  KILL,  NEW  YORK  AND  NEW  JERSEY. 


A  history  of  this  improvement,  wbich  originated  by  special  resolution 
of  the  Committee  of  Commerce  in  the  Senate,  is  given  in  the  Annaal 
Report  of  the  Chief  of  Engineers  for  1889,  Part  f,  page  819. 

Tbe  condemnation  proceedings  for  the  acquisition  of  the  land  forming 
Steep  Point,  by  the  removal  of  which  it  was  hoped  to  direct  the  ftsvaS^ 
carreuts  more  truly  in  a  direction  perpendicular  to  tVi<6  ^^\«\  VwwjvA  W^ 
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StateD  Island  Bridge,  were  perfected  Id  the  Uuitcd  Stales  coart  for  the 
eastern  district  of  H'ew  York,  on  BTovember  8, 1889.  The  amount  of 
the  awarcl  for  tract  No.  1,  as  described  in  the  order  of  the  conrt,  was 
$312.50,  and  for  tract  No.  2,  also  as  described  therein,  $500.  The  total 
award,  aoioanting  to  $812.50,  was  approved  by  the  Secretary  of  War 
December  13, 1889,  and  payment  tor  tract  No.  1,  which  comprised  1.29 
acres,  was  made  February  5,  189(),  to  Jacob  Hatfield.  On  January  13 
there  had  been  deposited  in  registry,  in  conformity  with  an  order  of  the 
court,  $500  as  payment  for  tract  No.  2,  containing  0.22  acres,  then  still 
in  dispute  as  to  ownership  by  Messrs.  Hatfield  and  Drake. 

The  portion  of  the  original  appropriation  which  was  expended  by 
June  30,  1889,  in  part  purch^e  of  tug- boat  and  office  administratioD, 
amounted  to  $974.35,  this  in  addition  to  the  expenditure  of  the  above- 
mentioned  $812.50  for  the  purchase  of  the  land,  and  of  the  attorney's, 
commissioner's  and  8tenographei*'s  fees  during  the  condemnation  pro- 
ceedings, amounting  to  $4?3.18,  left  a  balance  of  $7,729.97  for  the  prose- 
cution of  the  improvement.  A  project  for  the  expenditure  of  this  bal- 
ance was  submitted  January  21,  and  was  approved  by  the  Secretary  of 
War  January  29,  1890. 

This  project  contemplates  the  removal  of  Steep  Point  by  dredging 
and  excavation  in  cuts  parallel  to  the  bulkhead  lines  shown  on  the  map 
accompanying  the  Annual  Report  for  1889.  Authority  to  advertise  the 
work  was  granted  February  6, 1890,  and  bids  (abstract  herewith)  were 
opened  March  3.  The  lowest  bid,  that  of  B.  G.  Packard,  at  23}  cents 
per  cubic  yard,  measured  in  scows,  being  approved,  a  contract  was  en- 
tered into  March  24  for  the  removal  of  29,000  cubic  yards,  more  or  less, 
in  the  manner  detailed  in  the  preceding  paragraph.  Work  began  under 
this  contract  April  9  and  was  concluded  May  20,  1890,  the  amount  of 
material  remov^  having  been  29,000  cubic  yards. 

By  this  means  the  channel  has  been  widened  by  150  feet  to  a  depth 
of  13  feet  at  mean  low  water,  the  amount  of  land  removed  being  one- 
half  acre. 

A  complete  set  of  current  measurements  was  made  on  both  the  ebb 
and  flood  by  Mr.  O.  S.  Kelseyi  assistant  engineer.  May  28  to  31,  and  a 
comparison  of  the  flood  threads  thus  obtained  with  those  taken  before 
the  removal  of  the  point  is  shown  on  the  accompanying  map.  It  will  be 
uoti(5ed  that  there  has  been  a  decided  rectification  of  the  flood  currents 
in  the  neighborhood  of  the  point. 

It  is  thought  that  the  remaining  acre  of  land  can  be  removed  at  a 
cost  of  about  $10,000,  the  appropriation  of  which  is  hereby  recom- 
mended for  the  fiscal  year  ending  June  30,  1892. 

The  expenditnres  for  the  fiscal  year  ending  June  30, 1890,  amount  to 
$2,161.15 as  follows: 

Cost  of  land $812.50 

CoBtofleffal  fees 483.18 

Cost  of  aaVerttaiog 68.JiO 

Cost  of  survey 139.16 

Cost  of  draaghtiDg 75.  Ou 

Cost  of  inspection , , .  ^ 143  34 

Cost  of  administration *  439.37 

Total 2,161.15 

The  commerce,  as  reported  for  the  calendar  year  ending  December  31, 
1889j  is  valued  at  (68,353.490. 

This  work  is  in  the  coUocUou  A\ttlT\c.V,ol  ^^^  XoiV, '^VvSto.  \^  MX:i^\yiiAx«iat  port  of 
entry;  uearost  light  bouse,  B©Tg«>ti  Vo\ii\.^\\^^»N  %«»^^«»'^^«^.'^«^'^^ 
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The  amotiDt  of  reveuiie  collected  at  the  port  of  New  York  during  the  year  ending 
Jane  30,  1890,  is  $154,831,162.38 

Original  eatimate ,  1*^6,500.00 

Ainonnt  appropriated ,     10,00<>.  00 

AiuouBt  expended 3,135.50 

Money  statetnent 

Jaly  1, 1889,  amount  available $9,025.65 

July  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabititiea  outstanding  July  1,  1889 $2,161.15 

July  1,  1890,  outstanding  liabilities* 6,832.25 

8,993.40 


July  1, 1890,  balance  available 32.25 

Amount  appropriated  by  act  of  September  19,  1890 7,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891.1 7,032.25 


{Amount  (estimated)  required  for  completion  of  existing  project 9, 500. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearendin^  June  30, 1892      9,^00. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AhBiract  of  bids  for  improving  Arthur  Kill  between  Staten  Island  and  ^ew  Jersey  j  New  York 
and  yew  Jersey,  by  dredging ^  openedaithe  United  States  Engineer  Office^  room  79,  Amiy 
Building f  New  York^  N.  F.,  at  I'i  o'olook  m.,  on  Monday ^  March  3,  1890,  under  adver- 
tisement dated  Febi-uary  3,  1890. 


1 

t 

8 


Name  and  rMidenoe  of  bidder. 


BCorrls  andCarainers  Dredging  Com- 
TMinT,  New  York  Ctty,  N.  Y. 

R.  G.  Packard,  New  York  City,  N. 
Y. 

M.  H.  Flannery,  New  York  City, 
N.  Y. 


Name  and  reiddence  of  sureties. 


Jaines  D.  Leary.  New  York  N.  Y. ; 

Alex.  Forbes,  New  York,  N.  Y. 
Tlioroas  Walsb.  New  York,  N.  Y. ; 

Aoptastine  Walsb,    New    York, 

N.  Y. 
Jobn  J.  Moloony,  New  York,  N.  Y. ; 

Frank  T.  Fitsgerald,  New  York, 

N.  Y. 


Prioe  bid 
per  cubic 
yard  meas- 
ured in 
scows. 


Cents. 
24 

231 


Total 

amouut  of 

bid. 


$7,000 
7,000 

7,000 


Amount  available  for  dredging  |7,000. 


COMMKRCIAL  8TATI8TICB. 


The  following  sjtatistics  relative  to  the  shipments  through  the  Arthur  Kill  during 
the  calendar  year  1889  have  been  compiM  from  statements  furnished  by  the  firms 
located  along  its  banks,  and  the  entire  traffic  of  the  Raritan  and  South  rivers,  which 
passes  over  this  water-way. 


Articles. 


Coal 

Bnilding  material. 
MisoellMieoas  — 


Total 


Anovnt. 


Tons. 
5, 395, 568 
573, 840 
728,428 


6,745,838 


Valne. 


$18,888,400 

3,340,580 

48, 348. 610 


88,853,490 


Vessels. 


Steam  . 
Sail... 
Barges. 
KafU.. 


No. 


4,4.30 
11,602 
13.088 

5,373 


85.893 


Arerase 
draught. 


Fut. 


11 
9 
8 
5 


Averafre 
toniia|2;e. 


970 
»K0 

4r.o 


*Owisff  to  the  absence  of  the  contractor  abroad  the  above  amount  due  oil  U\^  ^<(sv!k^ 
tract  for  diedging  had  not  been  paid  at  the  oloae  of  tiie  fkBQa\  ^«$kt« 
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Fs. 

IMPROVEMENT    OF    CHANNEL    BETWEEN- STATEN   ISLAND    AND   NEW 

JERSEY. 

A  description  of  this  channel  and  a  complete  history  of  the  work 
done  towards  its  improvement  may  be  found  in  the  Annaal  Eeport  of 
the  Chief  of  Engineers  for  1887  ,Part  I,  page  743. 

Thns  far  the  improvement  has  been  confined  to  that  part  of  the  chan- 
nel, about  If  miles  long,  which  lies  to  the  east  of  Elia&abethport,  N.  J., 
and  at  the  mouth  of  Newark  Bay.  This  originally  had  a  depth  of  only 
0^  feet  at  mean  low  water,  while  the  remainder,  lying  between  the 
shores  of  Staten  Island  and  New  Jersey,  had  a  depth  of  from  14  to  40 
feet  at  mean  low  water. 

The  first  project  for  the  improvement  of  thi^  channel  was  made  in 
1873.  This  provided  for  dredging  it  to  a  depth  of  16  feet  for  a  width  of 
150  feet  at  its  shallowest  part,  and  protecting  the  cut  by  parallel  dikes. 
The  estimated  cost  of  this  was  $4^13,210.  Fifty  thousand  dollars  of  this 
amount,  appropriated  in  1884,  was  spent  in  1874-'75  in  the  construction 
of  2,227  feet  of  the  south  dike,  opposite  Elizabethport. 

Great  opposition  being  made  to  this  plan  by  oyster-men  and  tow-boat 
men,  it  was  decided  to  modify  it,  and  the  project  was  therefore  changed 
in  1880  so  as  to  dredge  a  channel  400  feet  wide  and  13  feet  deep  over 
the  middle  200  feet  of  its  width,  leaving  it  but  12  feet  deep  over  the  re* 
maining  widths  of  100  feet  on  each  side.  The  estimated  cost  of  this 
work  was  $125,705.  In  addition  to  this  it  was  proposed,  should  it  be 
found  necessary,  to  build  four  detached  dikes  ahmg  the  line  of  the  chan- 
nel, two  on  the  north  and  two  on  the  south  side,  the  estimated  cost  of 
which  wa«  $60,000,  bringing  the  total  estimated  cost  of  the  proposed 
improvement  up  to  $185,705. 

A  modification  of  this  project,  having  in  view  the  abandonment  of 
the  dikes,  was  submitted  May  9, 1889,  and  was  approved  by  Department 
letter  dated  May  15,  and  at  the  same  time  permission  was  glranted  to 
expend  the  $15,000  appropriated  by  act  of  August  11, 1888,  by  contract, 
after  advertisement  in  accordance  with  regulations.  Specifications  were 
prepared  and  duly  advertised  under  date  of  May  24,  and  the  bids 
were  opened  June  24, 1889.  (See  Annual  Report  for  18^9,  Part  I,  page 
823.)  The  only  bidder  was  Mr.  Thomas  H.  Benton,  at  27  cente  per 
cubic  yard,  measured  in  scows.    The  bid  was  approved  June  28,  1889. 

The  contract  with  Mr.  Benton  for  dredging  44,000  cubic  yanis,  more 
or  less,  was  entered  into  July  18,  1889.  Work  began  August  8  and 
the  contract  was  closed  October  11, 1889,  the  total  amount  of  material 
removed  being  44,041  cubic  yards.  Under  this  contract  the  channel  in 
the  vicinity  of  the  Corner  Stake  Light  has  been  given  an  additional 
widtb  of  100  feet  and  a  depth  of  13  feet  at  mean  low  water  for  a  dis- 
tance of  1,800  feet,  the  excavation  being  made  from  the  north  side  of  the 
channel.  Between  the  Corner  Stake  Light  and  Long  Dock  it  was 
widened  by  70  feet  through  a  distance  of  1,000  feet,  and  by  35  feet  for 
a  further  distance  of  750  feet,  with  a  depth  of  13  feet  at  mean  low 
water,  the  excavation  being  made  in  botlj  the  latter  sections  from  the 
south  side  of  the  channel. 

This  dredging  has  re(?ultedin  considerable  improvement  of  the  chan- 
nel in  regard  to  width,  which,  because  of  the  sharp  turn  at  Uie  Corner 
Stake  Light,  should  be  as  great  as  is  consistent  with  the  maintaining 
power  of  the  current.    In  my  \«ia\»  i»^Qit\»  \\>  ^^%  recommended  that  at 
this  point  the  channel  sUouVA  \w^  m^«iv^^\«  ^aRs  is^V^VC^^^^^Qth 
tbronghont  of  13  feet  at  mew  \ox^  ^^Xk^*^^*^^^^^^^'^^^^^ 
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From  Btatistics  compiled  for  the  fiscal  year  ending  Juue  30, 1887,  the 
total  shipping  passing  the  Stake  Light  was  shown  to  be  8,442,439  tons, 
valaed  at  $67,539^512;  this  was  increased  daring  the  fiscal  year  just 
concluded  to  8,822,071  tons,  valued  at  $94,091,422. 

The  expenditures  daring  the  past  fiscal  year  amount  to  $13,314.42,  as 
follows: 

Cost  of  dredging $11,891,07 

CoBt  of  inBpection 433.53 

Go«t  of  advertisiDg 46.32 

Cost  of  examination 157.17 

Coetof  draoghting 150.00 

Cost  of  administration 636.33 

Total 13,314.42 

The  estimated  amount  required  to  complete  the  existing  project  is 
$76,000,  of  which  $30,000  can  be  profitably  expended  during  the  fiscal 
year  ending  June  30,  1892. 

This  work  is  in  the  collection  diRtri9t  of  New  York,  which  is  the  nearest  port  of 
entry.    Nearest  light-house,  Bergen  Poiot  Light ;  nearest  fort,  Fort  Tompkins. 

The  amount  expended  to  June  20,  18H9,  was  |170,312.73. 

The  amount  of  revenue  coUected  at  the  port  of  New  York  during  the  fiscal  year 
ending  Jnne  30,  1890,  $154,831,102.38. 

Original  estimate  (1873) $443,210.00 

Revised  estimate  (1880) 185,705.00 

Revised  estimate  (1883) 210,000.00 

Amount  appropriated 184,000.00 

Amount  expended. «..  183,627. 15 

Money  aintenient 

July  1,1889, amount  available ..*. * $1,612.65 

July  1, 1890,  amonnt  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 1,239.80 

July  1,1890,  balance  available 372,85 

Amount  appropriated  by  act  of  September  19, 1890 15, 000, 00 

Amount  available  for  fiscal  year  ending  Juue  30,1891 15,372.85 

II «—  ■  1 1    I— »— ^ 

{Amonnt  (estimated)  required  for  completion  of  existing  project 61, 000, 00 
Amount  that  can  be  profitably  expended  in  tiscal  year  ending  June  30, 1892    30, 000. 00 
Snbmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  the  shipments  through  the  channel  during  the 
calendar  year  16S9  have  been  compiled  from  statements  iurnished  by  the  principal 
shippers  over  this  water-way. 


Articles. 


Coal 

BqIMIhk  materials. 

Iron  and  ores 

FertiliMTS 

Misoellaoeons 


Total 


Araonnt. 


Tom. 

5. 848, 409 
99'i,345 
337,776 
302,  &U0 

1,340,981 


8.822,071 


Valae. 


$18, 456. 295 

8, 816, 861 

13, 436, 300 

10.450,000 

42,938,876 


04,001,422 


Vessels. 


Steam  . 
Sail.... 
Bar|;c«s 
Rafts.. 


Ko. 


20,268 

11,457 

14,294 

1,458 


\ 


47,«*1 


Average 
I>raoght. 


Feet. 


11 
9 
9 
5 


Arerafse 
Tonnage. 


601 
870 
320 


Jhe  commerce  of  the  cbunnel  haa  inoreased  379,6311  touft  o^w  t\x«A»  x«^o\\a^>:^^SS\ 
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IMPROVEMENT  OF  PASSAIC  RIVER,  NEW  JERSEY. 

The  Passaic  Biver  is  beitig  improved  under  two  separate  projectSf  tbe 
first  applying  to  the  river  above  Center  Street  Bridge,  Newark,  as  far 
as  Passaic,  a  distance  of  8  miles,  he  second  to  the  lower  coarse  of  the 
river,  from  Center  Street  Bridge  to  and  beyond  the  shoal  in  Newark 
Baj,  a  distance  of  7|  miles. 

For  various  reasons,  both  scientific  and  economical,  it  is  highly  desir- 
able that  these  projects  and  accompanying  appropriations  shoold  be 
nnit^d  in  order  that  the  funds  may  be  expended  at  those  pointu,  the 
treatment  of  which  will  best  oonduce  to  the  regulation  of  the  tidal  pur- 
iion  of  the  river  in  its  entirety. 

l.— ABOVE  NEWARK. 

Before  its  improvement  was  undertaken  the  upper  part  of  the  river 
had  a  navigable  6  foot  channel,  except  at  Middle,  Belville,  Rutherford 
Park,  and  Holzman's  bars,  where  the  depths  were  4.5  feet,  3.9  feet,  3 
feet,  and  3.5  feet,  respectively. 

The  project  of  improvement  was  adopted  in  1872,  and  |>rovided  for  a 
channel  across  and  above  the  shoals  from  7^  to  6  feet  deep  at  mean  low 
water,  and  from  200  to  50  feet  wide,  to  be  obtained  by  dredging  aD<l 
diking,  at  a  cost  of  $123,924.  It  was  modified  in  1885  by  extending  tbe 
channel  below  Middle  Bar  1,500  feet  to  the  Erie  Bailroad  Bridge,  in- 
creasing the  estimate  to  tL21),000,  which  was  still  further  increased  in 
1886  to  $133,762. 

Under  this  project  $127,816.46  had  been  expended  to  June  30, 1889, 
and  cbaunels  of  the  requisite  depth  had  been  dredged  from  60  to  75  feet 
wide,  excepting  for  a  distance  of  1,500  feet  above  the  Erie  Bailroad 
Bridge.  Of  the  above  amount,  $3,254.25  was  expended  team  the  appro- 
priation for  this  improvement  as  its  pro  rata  share  of  a  dredging  plant, 
which  consists  of  1  dipper-dredge,  3  dump-scows,  and  1  tug-bout,  and 
purchased  for  this  district  at  a  total  cost  of  $44,690. 

The  expeuditures  during  the  fiscal  year  amount  to  $1,885.82,  as  fttl- 
lows: 

i  OKt  of  ttold  work  of  survey $1,130.  W 

Cost  of  (Ira  ugh  ting  same 900.0(1 

Cost  of  draugbting  (old  records) llCSi' 

Cost  of  adhiiuistration 339. '<^4 

Total 1,885.82 

The  only  active  work  during  the  past  fiscal  year  has  been  the  prose- 
cution of  an  extensive  and  minute  hydrographic  survey  of  the  entii« 
river  included  within  the  limits  of  this  improv.ement,  and  extemliug 
from  the  Pennsylvania  liailroad  Bridge  at  Center  street,  Newark,  to  tbe 
town  of  Passaic.  The  survey  was  ably  conducted  under  the  immediate 
superintendence  of  Mr.  G.  S.  Kelsey,  and  has  been  entirely  reduced  and 
plotted ;  it  was  begun  July  8,  1889,  and  the  field  work  completed  Sep- 
tember 14,  1889,  the  total  cost  being  $1,430. 

The  commerce,  although  by  no  means  as  extensive  as  that  of  tbe 
lower  portion  of  the  river,  afipears  to  be  increasing  rapidly^  the  value 
of  tbe  tonnage  passing  the  Center  Street  Draw-Bridge  being  $2,545,077. 

The  estimated  amount  required  to  complete  the  existing  project  is 
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^8^,1^.79,  making  allowance  for  the  money  expended  in  purchasing  the 
)lant  aboved  allade  to. 

Passaic  River  is  in  the  collection  district  of  Newark,  which  is  the  nearest  port  of 
intry.  Nearest  light- hoase,  Passaic  Light,  at  the  lower  end  of  dike  in  Newark  Bay. 
^ort  Tompkins  is  the  nearest  fort. 

Amonnt  of  revenue  collected  daring  the  fiscal  year  ending  Jane  30,  1890,  $6,026. 19. 

)riginal  estimate  (1872) : 112:^924.00 

levised  estimate  (1886) i:«,7fi2.00 

Imonnt  appropriated 1:^,750.00 

Amount  expended ^ I5i9,702.28 

Money  statement 

rnly  1,  1889,  amonnt  available f5,933.54 

fnly  1,  1890,  aniount  exp«nde<l  dnriilg  fiscal  year,  exclusive  of  liabilities 
ontstandiog  Jnly  1,  1889.... 1,885.88 

ruly  1,  1890,  balance  available 4,047.72 

Amount  appropriated  by  act  of  September  19,  18D0... 5, 100.00 

Lmonnt  available  for  fiscal  year  ending  June  :M,  1891 9,147.72 


[  Amount thatoan  beproAtably expended infiscalyeHren<li«i;;Jiiiie.H),  1892    8,200,000 
r  Snbniitted  in  coruplinnce  with  requiren^ents  of  sections  2  of  river  and 
f      harbor  acts  of  1866  and  1867. 


COMMEnClAL  8TATISTICS. 


The  following  statistics  relative  Id  conimcrce  of  Passaic  River,  New  .Tersey,  above 
Newark,  during  tbe  year  IfW^  were  compiled  from  stateuieuU  furnished  by  parties 
aaking  shipments  over  this  stream : 


Articles. 


Inilding  material 

Uf9l 

rou 

liecellanfoiu  ..., 

ToUI 


Anion  ot. 

TOHM. 

127,  360 

00.004 

1.200 

05,973 

Value. 

$1, 384, 281 

368,741 

70. 800 

721, 255 

*315,437 

2,545.077 

TeMols. 


Stenm 

Sail   

Barges 

Canal-boats 


No. 


210 

480 

705 

06 


A  vorsge 


I-e^t 


8 
6 


1,491 


A  verHce 
luiiiiRge. 


22» 

I7r» 

200 
150 


*  Inoreased  about  217,837  tons  over  that  reported  In  1884. 
2.— BELOW  NEWARK. 

The  lower  portion  of  tbe  river,  from  the  Center  Street  Bridge  to 
9ewHi*k  Bay,  was  first  surveyed  by  the  Enp^ineer  Department  in  1870. 
The  greatest  depih  in  the  channel  at  a  point  above  the  Elbow  Beacon 
vas  only  7.1  feet,  and  in  many  places  the  greatest  depth  was  7.5  feet  at 
neau  low  wat«r.  A  project  was  adopted,  based  on  this  survey,  pro- 
riding  for  obtaining,  by  diking  and  dredging,  a  channel  200  fdet  wide 
md  10  feet  deep  at  mean  low  water  from  Center  Street  Bridge  to- 
S^ewark  Bay,  at  a  cost  of  $232,875. 

This  project  was  modified  in  1884,  pnrsaant  to  the  river  and  harbor 
ict  of  that  year,  providing  for  extending  the  dike  at>  the  mouth  of  the 
iv^r  into  the  bay  a  distance  of  12,000  feet,  and  for  dredging  a  channel 
icross  the  shoal  in  Newark  Bay  200  feet  wide  and  10  feet  deep  at  mean 
ow  water,  increasing  the  original  estimate  to  $353,875. 

At  the  date  of  June  30, 1889,  $181,137.84  had  been  expended.^  o^ 
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which  $11 ,802.25  consisted  of  a  pro  rata  share  of  expense  incarrcd  id  pro- 
viding the  district  with  a  complete  dredging  plant  ennmerated  QDder 
the  preceding  improvement.  The  remainder,  expended  directly  under 
the  modified  project,  had  sufficed  to  construct  6,205  feet  of  the  dike  at 
the  month  of  the  river,  to  dredge  the  channel  through  the  shoal  in  the 
bay  and  as  far  as  the  Newark  and  New  York  Railroad  Bridge  to  the 
required  dimensions,  and  to  carry  the  10-foot  channel  with  widths  vary- 
ing froni  100  to  130  feet  thence  up  the  river  as  far  as  the  Center  Street 
Bridge,  Newark. 

The  work  during  the  past  fiscal  year  has  resulted  in  widening  the 
10-foot  channel  by  100  feet  from  the  Newark  and  New  York  Bailroad 
Bridge  upward  for  a  distance  of  1,423  feet.  The  channel  was  also  re- 
dredged  to  10  feet  depth  at  mean  low  water  and  widened  to  180  feet  for 
an  additional  distance  of  1,150  feet,  and  around  the  bend  above  the  toll- 
bridge  the  channel  was  regulated  to  a  width  of  100  feet  and  a  de])th  of 
10  feet  at  mean  low  water  for  a  further  distance  of  2,975  feet  to  Lister's 
Dock.  No  examination  has  yet  been  made  of  this  improved  channel) 
but  it  is  believed  that  the  forthcoming  survey  will  show  that  it  has 
maintained  itself.  A  large  number  of  the  representative  wharf  owners 
of  Newark  are  earnestly  in  favor  of  widening  the  channel,  within  the 
wharf  limits  of  Newark,  to  the  full  width  of  the  river,  a  plan  which 
appears  to  be  woithy  of  ndoption. 

This  work  was  done  under  contract  instead  of  by  hired  labor  as  orig- 
inally contemplated,  permission  to  do  so  having  been  obtained  Angost 
14, 1889.  Bpecifications  were  prepared  and  sealed  proposals  invited  by 
advertisement  under  date  of  August  15, 188^,  for  dredging  the  channel 
between  the  Newark  and  New  York  Railroad  Bridge  and  Lister's  Dock, 
Newark,  to  a  width  of  200  feet  and  a  depth  of  10  feet  at  mean  low  water. 
Bids  were  opened  September  16,  1889,  the  lowest  bidder  being  B.  G. 
Packard,  at  22  cents  per  cubic  yard,  scow  measurement  (abstract  here- 
with). The  bid  was  approved  and  a  contract  entered  into  Octobers, 
1889,  fop  dredging  68,000  cubic  yards,  more  or  less.  Work  was  begnn 
Detober  17  and  the  contract  closed  January  8,  18D0,  after  the  renioTal 
of  06,008  cubic  yards  of  material.  In  this  work  two  machines  were  ood- 
tinually  occupied  in  dredging  the  material,  which  was  deposited  alon^ 
the  dike  below  the  mouth  of  the  river,  and  thrown  over  the  dike  by  a 
third  dredge  of  ample  power  and  great  length  of  boom. 

The  dike  at  the  mouth  of  the  river,  extending  into  the  bay,  is  in  a  fair 
state  of  preservation,  and  appears  to  maintain  the  channel.  On  Sep- 
tember, 25, 1889,  the  office  was  informed  of  an  illegal  occupation  of  this 
dike  by  Messrs.  Shanley,  contractors  for  the  Waverly  and  New  York  Bay 
Bailroad  Company,  in  constructing  a  roadway  across  the  flats  firou  the 
meadow  bank  to  the  dike,  a  distance  of  about  2,700  feet,  intended  as  the 
western  approach  to  a  bridge  to  be  built  by  this  company  across  the  bay. 
The  Department  was  at  once  informed  of  the  trespass,  and  the  matter 
placed  in  the  hands  of  the  (Jnited  States  attorney  for  the  district  of 
New  Jersey.  The  Messrs.  Shanley  acknowledged  the  service  of  the  in- 
junction restraining  them  from  using  the  dike  on  November  25,  and  re- 
quested that  it  might  be  so  modified  as  to  enable  them  to  proceed  with 
their  contract  Tills  was  referred  to  me,  and  on  December  26  a  revo- 
cable license  was  granted  by  the  Secretary  of  War. 

On  January  27,  1890,  a  report,  with  accompanying  map,  was,  byre 
quest,  made  to  the  New  York  harbor-line  board,  relating  to  the  Mhug 
^hind  the  dike  by  the  Messrs.  Shanley,  as  above  mentioned. 
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The  expeuditures  for  the  fiscal  year  amouut  to  $17,120,43  as  follows: 

Coat  of  dredging $14,521.76 

Cobt  of  inspectioa 979.44 

Cost  of  dranghting 250.00 

Cost  of  advertisiug r 48.55 

Cost  of  fiztaresfor  United  States  dredging  plant 375.  ^^8 

Cost  of  administration 944.80 


Total 17,150.43 

The  estimated  amoant  reqaired  for  the  completion  of  theexistiu^ 
project  is  $154,375,  and  of  this  it  is  estimated  that  $100,000  miglit  prof- 
itably be  expended  during  the  fiscal  year  ending:  Jun«  30, 1892,  in  wid- 
ening the  channel  to  the  dimensions  required  by  the  existing  project  and 
in  the  construction  of  the  river  dikes. 

Passaic  River  is  in  the  collection  district  of  Newark,  wbicli  is  the  nearest  port  of 
entry.  Nearest  light-honses,  Passaic  light^^  at  lower  end  of  the  dike  in  Newark  Ray. 
Fort  Tompkins  is  the  nearest  fort. 

Amount  of  revenue  collected  at  the  port  of  Newark,  N.  J.,  during  the  fiscal  year  is 
$6,026.19. 

Original  estimate  (1879) $232,875.00 

Revised  estimate  (1884) 353,875.00 

Amoant  appropriated 199,500.00 

Amount  expended ,. 198,258.27 

Mr.  P.  T.  Qninn,  secretary  of  the  Board  of  Trade,  Newark,  N.  J.,  re- 
ports the  commerce  of  this  river  as  having  incn»a«ecl  about  10  percent, 
during  the  pa^t  year;  it  is  now  estimated  at  1,300,(K)0  tons  annually. 
Twenty-seven  thousand  and  thirty  six  vessels  passed  the  draw  at  the 
month  of  the  river  as  against  22,317  in  1888. 

Money  stateinenU 

Jnly  1,  1889,  amount  available 818,269.53 

Jnly  1, 1890,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 17,027.80 

July  1,  1890,  balance  available 1,241.73 

Amount  appropriated  by  act  of  September  19,  1890 40,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 41,241.73 


'Amount  (estimated)  required  for  completion  of  existing  project 114, 375. 00 

Amount  thatcau  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18fi6  and  1867. 


Ahiiract  of  hidsfor  dredging  the  channel  in  the  Passaic  Biver^  New  Jersey,  from  the  New- 
ark and  New  York  Railroad  Bridge  to  Lister's  Dock^  Newark,  opened  at  the  United  States 
engineer  office,  room  79,  Army  Building,  New  York,  at  12  o'clock  w.  on  September  16, 
1889,  under  advertisement  dated  Auflust  15,  1889. 


No. 


1 
2 


Kame  and  residence  of  bidder. 


F.    Sanford    Rom,    113    Hndson. 

Str  set  Jersey  Citv.  N.  J. 
B.  G.  Packard.  34   Fine    Street, 

New  York  City. 


Kame  and  residence  of  saretiea. 


John  Smith,  Jersey  City,  N.  J.  ,•  F. 

A  Smith,  Jersey  City,  N.  J. 
Angustine  WaUh,  New  York  City; 

Thomas  Walsh,  New  ¥  urk  City. 


Price  bid 

per  cubic 

yardmeas- 

nred  in 

scows. 


Oenta. 
221 

32 


Total 
amount 
of  bid. 


$16,000 
15.000 


Amount  available  for  dredging....* •...,•..,•••«•«••,•••*••*••«*•  V^^^SR^ 


852    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 


COMMERCIAL  STATISTICS. 


The  followioff  statistics  lelatiye  to  commeroe  of  Passiac  River,  New  Jersey,  bebw 
Newark,  were  kindly  famislied  by  Mr.  P.  T.  Qainn,  secretary  of  the  Board  of  Trade, 
Newark  N.  J.,  for  the  yeai^  ending  December  31,  1889 : 


Artlolea 


Coal 

Fertilisera 

Ice ^ 

Iron  and  ores.... 
BnildiofE  material 
GraiD  and  malt.. 
Misoellaneoaa  ... 

Total  ...^.. 


Amonni. 


Tont. 
203.500 
802,600 
143,000 
195, 800 
203, 313 
21,8«0 
180,000 


1.830,995 


Value. 


$S5S,2S0 

10,450,000 

429.000 

9,825,000 

8,636,000 

698,500 

19,030,000 


44,722,760 


Temela. 


St«am  . 
Sail... 
Bargen. 
Rafts.. 


Na 


18,221 

6,903 

6.172 

45 


35,841 


draaght 


9 

8 
6 


ATonfs 
tonoife. 


415 
SOD 


The  above  table  shows  an  increase  of  aboat  121,728  tons  over  that  reported  in  1887. 


F7. 

IMPROVEMENT  OF  ELIZABETH  RIVER,  NEW  JERSET. 

This  stream,  which  is  2g  miles  in  length  from  its  month  to  the  head 
of  navigation,  at  Broad  street,  Elizabeth,  has  a  width  of  from  50  to  90 
feet,  and  before  its  improvement  the  wharves  in  the  city  conld  only  be 
reached  at  high  water  by  vessels  drawing  less  than  4  feeU  Its  com- 
merce was  estimated  at  45,000  tons  annually.  The  range  of  the  tide 
was  abont  4.7  feet  at  its  month  and  3.4  feet  at  Bridge  street. 

The  project  for  the  improvement  was  adopted  in  1878,  and  provides 
for  obtaining  by  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  high 
water  from  the  mouth  of  the  river  to  the  head  of  navigation  at  an  esti- 
mated cost  of  $25,530. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
$26,900.85,  and  a  channel  has  been  dredged  to  the  required  depth  to 
within  1,000  feet  of  the  Broad  Street  Bridge.  A  slight  increase  in  the 
commerce  of  the  stream  had  been  observed. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  tbe 
expenditures  dnring  the  last  fiscal  year  have  been  $09.15  for  office  ex- 
penses. 

Tbe  condition  of  the  river  has  deteriorated  since  work  was  suspended. 
When  last  examined  vessels  drawing  5  feet  could  ascend  the  river  to 
the  head  of  the  dredged  channel  at  high  tide.  The  commerce  of  Uh) 
river  is  about  39,000  tons,  but  no  substantial  increase  can  be  expected 
while  the  river  remains  in  its  present  condition. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement  tbe 
balance  of  tbe  e-stiinate,  $16,160,  would  be  expended  profitably  as  re- 
gards the  efficient  ^rosecutiop  of  the  work  during  the  fiscal  year  ending 
June  30,  1892,  and  would  be  applied  to  dredging  the  channel  tothefaU 
dimensions  required  by  the  project. 

The  estimated  amount  required  for  the  completion  of  the  improvement 
is  $16,160. 

Elizabet h  is  in  the  collection  district  of  Newaric,  N.  J.  Nearest  Ught-hoase,  Befg«i 
Point  Light,    Nearest  lurt,  ¥oi\i  ToTu^VaiA. 


Aj 
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Amoiint  of  revenue  collected  at  the  port  of  Newark,  N.  J.,  during  the  fiscal  rear 
ending  Jone  30,  1890,  |6,026.19. 

Original  estimate  (1878) |25,530 

Revised  CHtimate  (1882) 43.160 

Amount  appropriated 27,000 

Amount  expended  ..•• 37,000 

Money  statement, 

July  1,  1889|  amount  available '  175.75 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889....: 75.75 

Amount  appropriated  by  act  of  September  19,  1890 « 5,000.00 

! Amount  (estimated)  required  for  completion  of  existing  project 11, 160.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    11, 160. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acto  of  1866  and  1867. 


COMMERCIAL  BTATISTICS. 


The  following  statistics  relative  to  commerce  of  Elizabeth  River,  New  Jersey,  dur- 
ing the  past  year  were  kindly  furnished  by  Thos.  H.  Benton,  of  Eltzabethport,  N.  J. : 


Artidaa. 


Bope 

BoUding  material 
Hemp  and  flax... 
Coal 

Total 


Amount 


2bn«. 

3,000 
15,450 

7,000 
14.000 


!I9,450 


Value. 


$850,000 

131,000 

1, 600, 000 

61,000 


2,542,000 


Yeaaels. 


Sail... 
Barges 


Ko. 


119 
216 


334 


Average 
draaght. 


F9€L 


7 
7 


AveraKe 
tonnage. 


100 
100 


100 


The  commerce  of  this  river  has  increased  about  9,450  tons  during  the  calendar  year 
ending  December  31, 1889. 


P8. 


IMPROVEMENT  OF  RAHWAY  RIVER,  NEW  JERSET. 

In  its  original  condition  the  Rabway  Biver  had  a  depth  of  8  feet  and 
more  at  mean  high  water  from  its  mouth  to  Bricktown,  3f  miles ;  7  feet 
at  Edgar's  Dock,  4^  miles ;  4.4 feet  to  Milton  Avenue  Bridge, 4J  miles; 
and  4  feet  to  Main  Street  Bridge,  5  miles,  in  the  town  of  Biahway.  its 
commerce  was  estimated  at  120,000  tons,  and  three  attempts  had  been 
made  to  establish  a  line  of  steam-boats  on  the  river,  bat  had  failed  on 
account  of  the  bad  condition  of  the  stream. 

The  original  project  for  its  improvement  was  adopted  in  1878,  and 
provided  for  dredging  a  channel  125  feet  wide  and  8  feet  deep  at  high 
water  from  Bricktown  to  Milton  Avenue  Bridge,  and  100  feet  wide  from 
that  point  to  Main  Street  Bridge.  The  tide  rises  about  5  feet  at  the 
month  and  4  feet  at  the  head  of  navigation. 

3uu9  ^.  1889,  $36,992.70  had  been  expended  under  this  project,  which 
had  resultied  in  the  formation  of  a  channel  7  feet  deep  at  high  wat^^ 
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and  from  100  to  50  feet  in  width  to  withiD  550  feet  of  the  head  of  navi- 
gation.    It  has  not,  however,  proved  permanent. 

The  commerce  of  the  river  had  not  increased,  though  freight  rates 
to  Kahway  had  been  materially  reduced  as  a  resnlt  of  the  improvemeDt 
of  the  river. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  tbe 
expenditures  for  the  last  fiscal  year  amounted  to  $7.30  for  office  ex- 
penses. 

The  condition  of  the  river  has  deteriorated  since  the  work  was  sus- 
pended and  its  commerce  has  decreased,  the  shoaling  of  the  river  hav- 
ing obliged  one  of  the  principal  shippers  to  transfer  his  business  totkie 
railroad. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $29,250,  could  be  expended  profitably  as  re- 
gards the  efficient  prosecution  of  the  work  during  the  fiscal  year  end- 
ing June  30, 1892,  and  would  be  applied  to  deepening  and  widening  the 
channel  by  dredging. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment in  accordance  with  the  approved  project  is  $29,250. 

This  work  is  in  tbe  collection  district  of  Perth  Amboy,  N.  J.,  wbich  ib  tbe  nearest 
port  of  entry.  The  nearest  light  bouse  is  Prince's  Bay  Light,  and  Fort  Tompkins  if 
the  nearest  lort. 

Amount  of  reyenne  collected  during  tbe  fiscal  year  ending  Jnne  30, 1890,  $35,266.76. 

Original  estimate  (1878)..... $36,653 

Revised  estimate  (1882) 66.250 

Amount  appropriated 37,000 

Amount  expended 37.000 

Money  statement 

July  1,1889,  amount  available $7.30 

July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 7.30 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 29,230.00 

Amount  that  can  be  protitably  expended  in  fiscal  year  ending  Jnne  30, 1892    29,250.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acU  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

In  regard  to  tbe  commerce  of  tbe  Rabway  River  the  following  letter,  which  con- 
tains all  tbe  obtainable  information,  is  self  explanatory  : 

Rah  WAY,  N.  J.^  June  9, 1890. 

Dear  Sir  :  In  reply  to  yours  of  May  5,  in  relation  to  Rabway  River  commeree,  I 
would  say,  that  about  half  a  million  of  brick  to  Gkorge  M.  Friese  was'all  tbe  freigb^ 
that  pHBsed  up  the  river  last  year.  Our  coal  has  all  to  be  brought  by  rail,  boat- 
owners  absolutely  declining  to  traverse  the  stream.  Tie  narrowcut  wbich  wasmsde 
some  years  ago  would  be  of  inestimable  value  were  it  finished  to  tbe  width  which  I 
suppose  It  was  intended  to  make  it,  but  as  it  is  now  it  is  comparatively  worthless,  oot 
being  of  sufficient  width  for  a  tug- boat  to  turn  in. 
Yours,  very  respectfally, 

JOfl.  M.  POTTCB. 

Capt.  Taos.  L.  CAflSY, 
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F  9. 

IMPROVEMENT  OF  RARITAN  RIVER.  NEW  JERSEY. 

Before  its  improvement  by  the  United  States  the  Raritan  River  had 
a  depth  of  8.5  feet  at  <^The  Stakes,"  3  miles;  of  6.5  feet  at  the  <<  Middle 
Groands,"  4}  miles;  of  7.5  feet  at  V^hitehead's  Sand  Dock,  S^  miles; 
and  betwei^n  this  point  and  New  Branswi(;k,  12|  miles  above  the  mouth, 
the  channel  was  obstrncted  by  a  number  of  rocky  shoals  with  depths  of 
from  8.4  feet  to  6.9  feet  at  mean  low  water.  The  City  of  New  Brunswick 
and  the  Delaware  and  Raritan  Canal,  which  terminates  here,  together 
with  estensive  brick-yards  on  the  South  River,  had  an  extensive  com- 
merce on  the  stream,  estimated  in  1871  at  3,053,857  tons  per  annum. 

The  present  project  was  adopted  in  1874,  and  provides  for  obtaining, 
by  diking  and  dredging,  and,  where  necessary,  by  drilling  and  blasting 
rock,  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water,  from 
the  mouth  to  New  Brunswick,  at  a  cost  of  $2,003,662.05.  It  was  mod- 
ified in  1881,  pursuant  to  the  river  and  harbor  act  of  that  year,  by  add- 
ing to  it  the  dredging  of  the  south  channel,  about  13,000  feet  long,  100 
feet  wide,  and  5^  feet  deep  at  mean  low  water,  from  jtearney's  Dock  to 
Crab  Island. 

'  Under  this  project  $492,350.80  had  been  expended  June  30,  1889,  in 
constructing  the  dikes  required  by  the  project  at  <<The  Stakes''  and 
"  Middle  Grounds,"  in  dredging  channels  200  feet  wide  and  12  feet  deep 
at  mean  low  water  at  these  points,  in  drilling,  blasting,  and  dredging  a 
channel  of  the  same  dimensions  across  the  rocky  shoals  at  Whitehead's 
Sand  Dock,  and  in  carrying  the  channel  still  farther  up  the  river  to  ^ 
point  opposite  Martin's  Dock,  under  agreement  with  Mr,  M.  Q.  Flaa- 
nery.  Under  the  two  special  allotments  made  for  it  in  the  acts  of  March 
3,  1881,  and  August  2,  1882,  the  south  channel  was  dredged  to  the  re- 
quired depth  for  a  distance.of  4,000  feet.  These  improvements  had  beeu 
of  great  benefit  to  navigation,  permitting  the  large  tows  in  use  on  the 
river  to  reach  a  point  4  miles  below  New  Brunswick  at  all  stages  of  the 
tide.  The  commerce  of  the  river  was  reported  in  1887  at  1,675,353 
tons,  valued  at  $28,119,173,  and  in  1889  at  1,651,464  tons,  valued  at! 
$25,507,194. 

The  gradual  falling  ofif  in  the  commerce,  from  the  much  larger  figure 
given  above  for  1871,  is  due  to  the  purchase  and  partial  disuse  of  the 
Delaware  and  Raritan  Canal  by  the  Pennsylvania  Railroad. 

The  channel  had  been  regulated  and  deepened  from  the  mouth  to 
Martin's  Dock  by  public  contracts  and  private  agreements,  when  the 
Government  dredging  plant,  described  in  the  Annual  Report  for  1889, 
was  completed  and  began  operations  on  the  river.  This  plant  has  con- 
tinued to  give  great  satisfaction,  and,  by  the  table  given  at  the  end  of 
the  present  report,  it  will  be  seen  that  considerable  saving  has  been 
effected. 

The  channel  was  extended  from  Martin's  Dock  with  a  width  of  100 
feet  and  depth  of  10  feet  at  mean  low  water  for  a  distance  of  2,732  feet, 
carrying  it  to  a  point  nearly  opposite  Mutton  Gully,  where  work  was 
snspended  for  the  season,  December  1, 1889,  after  a  removal  of  31,615 
cubic  yards.  This  material  was  deposited  at  Dike  O,  and  subsequently 
thrown  up  by  the  dredge  in  such  a  manner  as  to  form  a  training  dike, 
as  indicated  in  the  Annual  Report  for  1889.  It  was  found  impractica- 
ble, however,  to  secure  any  coincidence  in  the  times  of  fiul&lvvii%  \3^^ 
bank  and  the  arrival  of  the  stone  contractor's  BCO^%m\)cL  ti^t^^I^^ 
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protectiug  it,  so  that  a  considerable  amoant  of  material  would,  on  each 
occasion,  be  carried  into  the  bed  of  the  stream  from  the  soft  anpro- 
tected  spoil-bnnk  while  waiting  for  the  stone.  Surveys  of  the  river-lK*<l 
in  the  vicinity  of  the  dike  showed  a  progressive  deterioration  from  this 
cause,  to  snch  an  extent  that  I  was  forced  to  abandon  this  method  of 
disposal  of  the  material. 

On  beginning  operations  the  present  season,  April  14, 1890,  with  tbe 
plant  considerably  improved  by  an  expenditure  of  $1,551.13  in  affixing 
steel  teeth  to  the  dipper,*  felting  the  boilers,  renewing  the  dipper  ban- 
dle^  etc.,  the  principal  problem  to  be  solved  was  the  disposal  of  the 
dredged  material.  Permission  was  obtained  March  4, 1890,  to  employ 
a  centrifugal  sand  pump  on  a  ten  days'  trial,  the  object  being  to  throw 
the  material  over  Dike  A ;  the  pump  would  not  begin  to  do  the  work, 
however,  the  plates  of  shale  seriously  interfering  with  its  action,  and 
the  experiment  was  abandoned.  Since  this  time  the  material  has  been 
deposited  on  the  flats  behind  Dike  2,  at  high  water,  the  loaded  scows 
being  maneuvered  by  a  shallow-draught  tug,  hired  for  the  purpose  at 
$15  per  day. 

This  method  at  first  met  with  obstinate  resistance  on  the  part  of  a 
few  people  owning  property  on  the  sonthern  shore,  about  2,000  feet 
distant,  their  opposition  being  based  on  a  fear  that  the  spreading  mate- 
rial would  fill  up  their  channel  and  that  the  presence  of  mud  heaps  on 
the  flats  would  destroy  the  duck  and  snipe  hunting.  These  fears  have 
been  allayed,  however,  and  work  has  since  progressed  harmoniously 
and  at  a  very  great  reduction  in  cost. 

During  the  present  season  the  10-foot  channel  has  been  carried  740 
feet  farther,  with  a  width  however  of  100  feet,  it  being  considered  pref- 
erable to  obtain  a  navigable  channel  through  the  rocky  portion,  where 
])rogrcss  is  necessarily  stow,  as  soon  as  possible,  the  intention  being  to 
subsequently  widen  it  to  200  feet.  A  channel  80  feet  wide,  570  feet 
long  and  10  feet  deep  was  also  excavated.  May  22  to  June  12,  near  Fox'a 
Gully  OQ  complaint  of  several  of  the  interested  citizens  of  Naw  Bruns- 
wick that  their  vessels  continually  grounded  at  this  point ;  after  finish- 
ing this,  regular  work  was  resumed.  The  total  nnmber  of  cubic  yards 
removed  during  the  present  season  was  20,569,  and  the  total  for  the  fis- 
cal year  52,214.  The  following  table  will  show  details  of  cost  and  other 
it^ms  of  interest : 

*  In  many  places  toward  the  close  of  the  last  working  season  the  full  depth  of  10  feet 
^coiilcl  not  be  obtai  iied,  owing  to  an  underlying  bed  of  decomposing  shale  rock.  From 
borings  taken  between  this  point  and  New  Brunswick  this  shale  appears  to  extend 
throughout;  it  la  thinly  laininated  aud  full  of  joints  and  cracks,  the  strata  dipping  sC 
an  angle  of  about  25  dogrces ;  it  ia  readily  torn  apart  by  the  heavy  steel  teeth  uf  tbe 
dipper.  It  wan  soon  apparent,  however,  that  the  excessive  strains  brought  on  tlie 
dredge  in  this  way  threatened  serious  damage,  and  permission  was  therefore  obtained 
to  have  a  smaller  very  strongly  constructed  dipper  aud  handle  made  for  the  pnrpoM 
uf  tearing  up  the  shale,  but  at  the  close  of  the  year  this  auxiliary  dipper  had  uoi 
been  delivered* 
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VetMhd  statement. 


Month. 


May 

Jd&6  ........ 

Joly 

Aagosi 

Septenib«r  .. 

October 

Norember  .. 
December... 

1890. 

JaaiMry 

Fi»briiiiry 

March 

^pril 

May 

June , 

Totela  end 
•▼eragee. 


% 


II 


11 


26 
28 


25 
27 
24 
25 


26 
23 

2e 

26 
26 
25 


341 


Actnal  time 
(days). 


I 


81 


]9« 

17 
18 
174 


11 
13 
21 


162 


3 
I 


4 
7 
6 


5 


8ft 


»ft 

4 

2 


26 
23 
26 
15 
7 
4 


166 


If 

e  0 


Ou.yd§. 
441 


420 
878 
422 


1 

f  . 

1' 


637 
628 


264 
404 
635 


471 


OtLyds, 

3,750 


8,106 
7.455 
6;  060 

10,550 
0.665 
0,240 


2.800 

6,425 

11.245 


Bxpenaet. 


$417.50 


1,244.42 
1, 714  32 
1.300.86 

1,364.50 

1.106.70 

1.240.50 

335.46 


146.00 
145.00 
153.67 
420.10 
1.262.00 
1.656.66 


7«^874f 


12.606.80     2,056.26 


I 

t 

& 


$137.81 


40.\0T 

67.67 

443.77 

35.86 

243.30 

6.21 


87.38 

056.62 

4<0.87 

00.50 

83.66 


16.562.62 


I 


g 


I 

ill 

lal 


$0,148 


0.201 
0.230 
0.262 

0.188 
0.140 
0.185 


0.30 
0.21 
0.16 


0.904 


$0,162 


0.210 
0.250 
0.273 

0.147 
0.165 
0.151 


0.810 
0.836 
0.164 


0.28 


Bemarka. 


Shrewsbary 
River,     New 
Jersey. 
Do. 
Do. 
Shrewsbury  aod 
Raritan  rirers. 
Baritan  Kiver. 
Do. 
Do. 


Raritan  RItar. 
Do. 
Dob 


^Interest  computed  at  4  per  cent. 
t(l)  24160  cubic  yards  of  which  was  removed  firom  Shrewsbury  River  at  a  total 

oostof $4,460.20 

The  mean  of  prices  paid  contractors  per  cnbic  yard,  flroro  1880-1883,  for  work  done 

at  aame  locMlity  and  of  similar  character  waa  35  oente  per  cubic  yard,  and  the 

total  cost  at  contractors' prices  was  therefore 8,456.00 

Saving $3,086.71 

(2)  52214  onbic  yards  of  the  above  amount  was  removed  from  Raritan  River  at 
atotalcostof 11.003.88 

The  lowest  contractor's  bid  received  in  1887  for  work  to  be  done  in  this  looalify 
and  of  similar  character  was  for  sand  and  gravel  43  cents  per  cubic  ysrd.  lor 
shale  and  rock  t3.50  per  cubic  yard  (see  annual  report  lti86).  'J'he  material 
removed  consisted  of  shale  rock  and  coarse  sand  in  about  equal  parts;  asAum- 
ing,  therefore,  a  mean  of  these  prices  ($1.06)  to  represent  the  contract  cost  the 
pi  ice  amounts  to 102,330.44 

Saving  on  RariUn  River t 01,246.11 

Total  saving  (net) 05,232.82 

The  expendi tares  during  the  fiscal  year  amount  to  (18,334.59,  as  fol- 
lows: 

Cost  of  dredging  (inclading  expensea  of  operating  and  repairs  to  plant..  |10,775. 80 

Cost  of  668  cubic  yards  of  riprap  for  Dike  C 756.57 

Cost  of  placing  dredging  and  drilling  plant  in  wiut«r  quarters  and  main- 

tenauce  while  idle 779. 13 

Cost  of  repairs  to  drill-scow 1,324.26 

Cost  of  repairs  to  steamer  Star  : 276.78 

Cost  of  examinations  and  surveys 1,U4:157 

Cost  of  draugiiting 310.83 

Cost  of  inspection 1,460.89 

Cost  oi  administration 1,606.76 

Total ^&^^Rll^\» 
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The  amoant  that  can  be  ezpeoded  profitably  as  regards  the  efficient 

Srosecntiou  of  the  work  daring  the  fiscal  year  ending  June  30, 1892,  is 
100,000,  and  if  appropriated  will  be  expended  in  carrying  the  improved 
channel  farther  up  the  river  toward  New  Brunswick. 

This  work  is  in  the  collection  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry;  nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay;  nearest  fort, 
fort  at  Sandy  Hook,  New  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amhoy  during  the  fiscal  year  end- 
ing June  :)0,  1890,  $35/266.76. 

Original  estimate $2,093,662.05 

Auionnt  appropriated  ...! , 5Sl,25<\00 

Amount  expended 510,685.:19 

Money  statement. 

July  1,  1889,  amount  available 127,713.59 

July  1, 1890,  amount  expended  during  fiscal  year,  exclnsive  of 

liabilities  outstanding  July  1,  1889 : $17,148.98 

July  1,  1890,  outstanding  liabilities 1,424.27 

18,573.25 

July  1,  1890,  balance  available 9,140.34 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 59, 140. 34 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 522, 412. 05 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,1892 100,000,00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  8TATIBTI0S. 


The  following  statistics  relative  to  the  commerce  of  the  Raritan  River,  New  JenejT; 
dunug  the  year  1889,  were  compiled  from  8tatement«  furnished  by  parties  doing  basi- 
pess  on  the  river: 


Articlea. 


Coal , 

Buildiii?  material 
Iron  and  ores..... 
Mucillaueuus  .... 

Total 


Amoant 

Value. 

Ton: 
640,065 
556.220 
140,776 
314, 403 

$2,469,304 
3, 165, 580 
8, 740,  500 

16, 131,  720 

1, 651, 464 

25. 507, 104 

YeaaeU. 


Steam 
Sail . . . 
Bargea 
KafU. 


No. 


1,664 

8,72U 

6,678 

220 


12,272 


Average 
draught 


FnL 


§ 


Areni!* 
tonaafA. 


2» 

7$ 

IW 

159 


Thirteen  thousand  one  hundred  and  fifby-eight  vessels  passed  thiongh  the  draw  at 
the  mouth  of  the  river  during  the  year  1889. 


F  10. 


IMPROVEMENT  OF  SOUTH  RIVER,  KEW  JERSEY. 

Before  the  improvement  of  this  stream  was  andertaken  by  the  United 
States,  the  navigation  of  the  lower  2^  miles  of  its  course  had  been  aban- 
doned, and  a  canal  dredged  at  private  expense  from  a  short  distance 
helow  Washington  to  Sa^^t^vVW^^  oii  VXv^'&.^xVewi^vj^.    In  1880,  when 


APPENDIX   P — EEPOET   OP   CAPTAIN   CASEY.  859 

the  present  project  for  improving  the  river  was  adopted,  the  moutli  of 
this  canal,  on  account  of  its  faulty  location,  had  shoaled  to  a  depth  of 
6.4  feet  at  mean  low  water,  and  the  best  depth  in  the  canal,  some  dis- 
tance above,  had  decreased  to  3.3  feet  Above  Washington  a  depth  of 
2.7  feet  existed  to  Bissett's,  3|  miles,  and  2.5  feet  to  Old  Bridge,  the 
head  of  navigation,  6^  miles  above  the  mouth  of  the  canal  at  Sayreville. 
The  range  of  the  tide  was  5.3  feet  at  Sayreville.  The  town  of  Washing- 
ton and  numerous  brick-yards  did  a  commerce  on  the  river  valued  at 
$1,249,000. 

The  present  project,  adopted  in  1880,  provides  for  closing  the  river 
below  the  head  of  the  canal,  correcting  the  direction  of  the  mouth  of  the 
latter,  and  obtaining,  by  diking  and  dredging,  a  depth  of  8  feet  mean 
low  water  to  Washington,  6  feet  to  Bissett's,  and  4  feet  to  Old  Bridge, 
straightening  the  channel  at  two  points  by  cutting  across  the  meadow. 
It  is  estimated  to  cost  $194,695. 

The  amount  expended  under  this  project  to  June  30,  1889,  was 
$63,468.09.  with  which  the  direction  of  the  month  of  the  canal  had  been 
changed,  the  dikes  below  Washington  completed,  and  a  small  amount 
of  dredging  done  on  a  shoal  above  Washington.  No  increase  in  the 
commerce  of  the  river  had  been  observed.  Of  the  amount  given  above, 
$2,169.50  was  contributed  by  this  improvement  as  its  quota  of  the  price 
of  a  complete  dredging  plant  for  use  in  this  district,  the  total  cost  of 
which  was  $44,690. 

No  active  work  has  been  done  during  the  past  fiscal  year. 

The  bridge  of  the  liaritanKiverKailroad  Company  across  the  South 
Kiver  has' been  the  subject  of  bitter  complaint  on  the  part  of  James 
Bissett,  who  owns,  oris  considerably  interested  in,  a  brick -yard  situated 
above  the  bridge  in  question,  and  who  states  that  the  draw  is  an  ob- 
struction to  navigation.  While  this  draw  in  its  present  location,  with 
regard  to  shoals  above  and  below  it,  seems  to  be  soniewhat  difficult  to 
pass  fur  sailing  vessels  at  certain  stages  of  the  wind  and  tide,  it  does 
not  appear  to  be  a  sufficiently  great  obstacle  to  warrant  the  total  inter- 
ruption of  passenger  and  freight  traffic  of  the  railroad,  and  a  compro- 
mise plan  lias  therefore  been  adopted.  This  plan,  which  was  approved 
by  the  Secretary  of  War  August  19, 1889,  provides  for  the  removal  of 
the  shoals  immediately  above  and  below,  which  have  hindered  free  ac- 
cess to  the  dr^w,  at  a  total  cost  of  $850.  No  work  has  yet  been  done, . 
however,  as  the  smallness  of  the  amount  will  not  allow  of  any  satisfoc- 
tory  arrangement  with  private  parties  for  doing  the  dredging,  and,  as 
no  further  complaints  have  been  received,  it  is  proposed  to  allow  it  to 
remain  until  it  can  be  included  as  a  part  of  the  general  scheme  of  im- 
provement under  increased  appropriation. 

An  examination  of  the  river  from  its  month  to  the  Baritan  River 
railroad  bridge,  completed  June  30. 1889,  showed  that  up  to  that  time 
its  physical  condition  had  apparently  undergone  but  slight  change. 

The  expenditures  during  the  fiscal  year  amount  to  $558.33,  as  fol- 
lows: 

Cost  of  examination  of  river  from  town  of  Washington  to  Raritan  River 

Raihx)ad  Company's  Bridge $252.33 

Cost  of  administration 306.00 

Total 558.33 

The  sum  of  (30,000  can  be  expended  profitably  as  regards  the  effi- 
cient prosecution  of  the  work  during  the  fiscal  year  ending  June  30, 
1892.    It  would  be  applied  to  giving  the  channel  the  foAV  ^xxckfexisvwss^ 
required  by  the  prefect,  below  Washington,  anA.  ex\«ixdxii\^  >3ii^  "vo^- 
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proveinent  to  the  brick-yards  above ;  this  woald  add  greatly  to  the 
shippiug  facilities  of  the  stream  and  would  stimulate  its  iDcreasiug 
commerce. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
meut  is  $128,695. 

This  work  is  iu  the  colleotion  district  of  Amboy.  The  nearest  port  of  entry,  Perth 
Auiboy,  N.  J. ;  nearest  lighc-house,  Great  Beds  Light,  in  Raritan  Bay.  New  Jersey; 
nearast  fort,  fort  at  Sandv  Hook,  New  Jersey. 

Amount  ot  reveune  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  year 
ending  June  30,  1890,  |35/266.7U. 

Original  estimate $194,  €95. 00 

Amount  appropriated -06,000.00 

Amount  expended •....• .••••      64|0S6LIS 

Money  statement 

July  I,  1889, amount  available |2,254.25 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilitiea 
outstanding  July  1,  1889 .>.. 880.67 

July  1,  1890,  balance  available 1,973.56 

Amount  appropriated  by  act  of  September  19,  1890 5,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1691 6, 973. 56 

{Amount  (estimated)  required  for  completion  of  existing  project 123,69&.00 
Amount  that  can  be  profitably  expended  infisoal  year  ending  J  one  30, 1892    30, 000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMBROIAL   STATISTICS. 


The  following  statistics  relative  to  commerce  of  South  River,  New  Jersey,  daring 
the  past  year  were  kindly  furnished  by  Capt.  Luther  Adams,  of  the  steamer  Nhi 
Brunswick,  New  Brunswick,  N.  J. : 
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The  above  table  shows  an  increase  in  the  commerce  of  this  stream  of  81,171  tool 
over  that  reported  in  1888. 


F  zi. 


IMPROVEMENT  OP  SHREWSBURY  RIVER,  NEW  JERSET. 

The  project  for  this  improvement  was  adopted  in  1879,  and  contem- 
plates the  formation  of  a  channel  6  feet  deep  at  mean  low  water,  and 
from  300  to  150  feet  in  width  from  the  month  of  the  riv^er  to  Bed  Bank, 
on  the  North  Branch,  8  miles,  and  to  Branchport,  on  the  South  Branchy 
9  miles. 

In  its  original  condition  the  river  was  mnch  obstructed  by  sand-hais, 
on  which  the  best  dep\k%  ^t  m^a^i  Vo^  ^^^ti^t  were :  At  the  month,  3.9 
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feet ;  below  Highland's  Bridge,  5.4  feet ;  at  Lower  Hocky  Point,  3.6 
ffeet;  at  Barley  Point,  3.3  feet;  at  Ghalmer's,  5  feet;  at  Oceanic,  5.5 
feet :  below  Belleview,  3.1  feet;  at  Seabright,4.2  feet;  at  Jumping  Point, 
2.6  feet ;  at  Sedge  Island,  2.8  feet.  A  survey,  completed  in  April,  1887, 
shows  the  depth  at  tbese  points  to  be,  5.9  feet,  7.7  feet,  3.6  feet,  7.8  feet, 
7.2  feet  4.5  feet,  5.9  feet,  4.4  feet,  respectively.  No  changes  are  known 
to  have  taken  place  since. 

The  estimated  cost  of  the  existing  project  is  $254,562,  of  which 
$210,233.45  bad  been  expended  June  30, 1889. 

For  more  detailed  information  concerning  the  history  of  the  dikes 
reference  is  made  to  the  annual  report  on  this  improvement  for  1889. 
These  dikes  are  in  fair  condition,  and  have  proved  quite  beneficial  in 
maintaining  the  channel  of  the  Lower  North  Branch,  or  Navesink. 

The  Shrewsbury  Biver  is  a  wide  and  shallow  estuary,  and  was  almost 
qndoubtedly,  at  a  time  prior  to  the  present  subsidence  of  the  coast-line, 
a  comparatively  deep  valley,  which  has  been  filled  from  the  sea,  and  has 
subsequently  become  shallow  by  deposits  of  material  washed  from  the 
light  sandy  soil  of  the  neighboring  slopes.  A4i  present  its  bed  consists 
of  a  fine  loose  sand,  which  is  shifted,  in  considerable  quantity,  by  each 
incoming  and  outgoing  tide,  and  is  in  almost  continual  motion.  The 
problems  connected  with  the  improvement  of  the  river  have  therefore 
been  somewhat  difficult  of  solution,  and  nowhere  is  this  difficulty  more 
pronounced  than  at  the  Cross-over  Channel,  near  Upper  Bocky  Point. 

The  Cross-over  is  a  flood  channel  and  has  been  dredged  a  number  of 
times,  but  as  it  has  always  deteriorated,  I  think  it  id  safe  to  say  that  it 
is  impossible  to  maintain  it  under  the  present  conditions.  The  ebb, 
which  is  a  stronger  and  more  important  current  than  the  flood,  does 
not  go  through  this  channel,  but  sweeps  across  it  and  hugs  the  north 
shore,  forming  a  deep  channel,  which  is,  however,  choked  at  its  lower 
end  by  an  extensive  flat,  caused  by  the  interference  of  the  last  of  the 
ebb  and  the  currents  flowing  in  the  South  Branch,  which  are  not  synch- 
ronous with  those  of  the  North  Branch. 

In  the  project  of  July  13, 1887,  a  dike  (M)  was  proposed,  which  was 
to  be  placed  in  the  middle  of  the  river  at  the  western  end  of  the  shoal, 
separating  the  North,  (ebb)  Channel  and  the  South  (flood)  Channel,  for 
the  purpose  of  preventing  the  westward  extension  of  the  shoah  It  will 
take  but  little  study  to  show  that  the  position  of  this  dike  (marked  M 
on  the  map)  is  somewhat  open  to  criticism,  in  that  it  still  allows  the  ebb 
current  to  follow  the  north  shore,  and  I  have  proposed  as  a  substitute 
a  spur-dike,  shown  in  the  accompanying  map,*  which  is  to  extend  for  a 
distance  of  about  350  feet  in  the  direction  indicated,  the  object  being  to 
deflect  a  portion  of  the  deep  ebb  current  into  the  Cross-over. 

As  the  eflfects  of  a  spur-dike  in  a  tidal  estaary  are  always  more  or 
less  problematic,  it  was  recommended  that  this  dike  be  of  a  temporary 
natui^— of  piles  driven  as  close  together  as  possible,  breaking  joints, 
cut  ofi'  at  or  a  little  below  mean  low  water  and  bound  together  with  wire 
rope  or  otherwise  secured.  In  case  the  position  of  the  dike  prove 
faulty  the  pipes  to  be  drawn  and  disposed  of,  or  on  the  other  hand,  if 
found  by  subsequent  surveys  to  be  of  marked  benefit,  the  temporary 
dike  to  be  re-inforced  by  another  similar  row  placed  12  feet  behind  it, 
the  two  bound  together  by  heavy  cross-timbers  and  the  interval  filled 

• 

*  The  ctom-over  channel  is  shown  in  this  map  as  it  existed  at  the  close  of  the  dredg- 
ing operations  of  the  past  season.  On  going  through  this  channel  at  low  tide  on 
June  18, 1890.  iu  the  Sea  Bird  (drawing  about  4^  feet)  we  grounded  lightly  toward 
the  lower  ena,  showing  that  it  has  become  much  more  shallow  in  spite  qC  vtd&^aA^  V^ 
side- wheel  st^me^ 
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with  Stone,  the  external  sides  being  heavily  riprapped  at  the  same  time. 
This  modification  of  the  project  was  approved  June  16, 1890,  and  upon 
the  appropriation  of  additional  funds  the  dike  will  be  begun  without 
delay. 

The  channels  are  at  present  fairly  good,  the  depths  being  about  the 
same  as  those  given  in  the  last  report;  during  the  summer  months  tbev 
are  maintained,  in  a  navigable  condition,  by  the  passing  steam-boate, 
but  it  is  impossible  to  predict  the  position  or  extent  of  the  bars  whicb 
invariably  form  during  the  winter  months. 

The  United  States  plant  was  employed  on  this  improvement  doriug 
the  mouth  of  July  and^  until  the  17th  day  of  August,  1889,  when^  the 
money  being  exhausted,  the  plant  was  removed  to  the  Baritan  Biver. 
The  total  number  of  cubic  yards  removed  during  the  time  above  meD 
tioued  was  12,215,*  at  an  average  cost  of  19.7  cents  jier  cubic  yanl. 
The  detailed  statement  of  this  work  is  included  in  the  table  given  under 
the  improvement  of  the  Earitan  Kiver. 

Whatever  appropriation  maf  be  made  by  the  next  Congress  will  be 
expended  in  completing  the  dikes  and  dredging  the  shoals.  The  moet 
economical  results,  in  the  prosecution  of  the  work^  can  be  obtained  if 
the  full  amount  required  to  complete  the  project  be  appropriated  at 
once. 

In  addition  to  the  steamers  which  regularly  use  the  river  a  large 
number  of  small  sailing  vessels  are  engaged  in  the  shipment  of  coal, 
lumber,  sand,  fish,  and  oysters. 

The  expeiulitures  during  the  past  fiscal  year  amounted  to  (4,059.43, 
as  follows : 

CoBt  of  dredging  by  Uuited  States  dredging  plant |3, 2:^.00 

Cost  of  inspection/ 344.39 

CoHt  of  examination  of  shoals  dredged $353.09 

Cost  of  administration 137.95 

Total 4,059.43 

The  amount  necessary  to  complete  the  existing  project  is  $40,062. 

This  river  is  in  the  oollection  district  of  Perth  Amboy,  which  is  the  nearest  port  of 
entry  ;  nearest  light-house,  Navesink  Light ;  and  nearest  fort,  fort  at  Sandy  Hook; 
New  Jersey. 

Amount  of  revenue  collected  at  the  port  of  Perth  Amboy  during  the  fiscal  yrar 
ending  Jane  30,  1890,  |35,2«56.76. 

Original  estimate  (revised  1887) , .".  1254,562.00 

Amount  appropriated * 214,500.00 

Amount  expended 214,293.68 

Money  statement, 

Julyl,  1889,  amount  available : 13,367.83 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1, 18d9 '. 3,060.71 

July  1,  1890,  balance  available 207. 12 

Amount  appropriated  by  act  of  September  19,  1890 , 10, 000,00 

Amount  available  for  fiscal  year  ending  June  30, 1891 10, 207. 12 

{Amount  (estimated)  required  for  completion  of  existing  project 30, 068. 00 

Amosnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1892  30,062.00 
Submitted  in  compliance  with  requirements  oi  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

"The  total  number  of  yards  removed  by  the  United  St-ates  dredging  plaot  <>°  ^}^^. 
Shrewsbury  was  24,160,  at  an  average  cost  of  18.5  cents  per  cubic  yard.  The  matew 
was  not  rehaud^ed  and  couBi&t^  oll^w^V^^^'^lS  «abT\^« 
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COMMKKCIAL  STATISTICS. 

The  following  st-Atisttcs  relative  to  commerce  of  Shrewsbury  Riyer,  New  Jersey, 
during  the  year  1889,  were  kindly  furnished  by  Capt.  James  S.  Throckmorton,  Red 
Bank,  N.  J. : 
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• 

It  is  estimated  that  the  commerce  has  increased  ahoat  2,350  tons  over  that  reported 
in  1887. 

F  la. 

IMPROVEMENT  OF  KEYFORT  HARBOR,  NEW  JERSEY. 

Keyport  Harbor  was  orrginally  accessible  at  low  water  only  to  vessels 
drawing  less  thau  4  feet  Before  its  improvement  was  undertaken  by 
the  United  States  a  6-foot  channel  had  been  dredged  at  private  expense, 
which  had  shoaled  in  1872  to  5^  feet,  and  in  1^82  to  5  feet,  the  range  of 
the  tide  being  4.7  feet.  A  large  commerce  was  carried  on,  however,  valued 
at  $2,932,000. 

The  project  for  the  improvement  was  adopted  in  1873,  and  provided 
for  dredging  a  channel  4,700  feet  long,  8  feet  deep  at  mean  low  water, 
find  200  feet  wide  from  the  steam-boat  dock  to  the  8-foot  contour  in 
Baritan  Bay,  at  an  estimated  cost  of  $30,475. 

The  amount  expended  under  this  project  to  June  30, 1889,  was  $30,- 
333.72,  with  which  a  channel  had  been  dredged  from  the  8-foot  curve  in 
Baritan  Bay  to  Keyport  Wharf,  a  distance  of  5,000  feet,  with  a  width 
of  200  feet  for  the  first  4,200  feet,  and  160  feet  for  the  remainder. 

The  commerce  of  the  harbor  had  incroiised  greatly,  being  estimated 
at  $5,000,000,  besides  150,000  passengers  carried  annually. 

There  has  been  no  appropriation  for  this  work  since  1882,  and  the 
expenditures  for  thfe  last  fiscal  year  amounted  to  $141.28  for  office  ex- 
penses. 

The  dredged  channel  is  stated  to  have  shoaled  in  places  to  about  6 
feet  mean  luw  water,  but  it  Is  reported  that  the  commerce  as  yet  shows 
no  falling  ofif. 

If  it  is  the  intention  of  Congress  to  complete  this  improvement,  the 
balance  of  the  estimate,  $10,000,  can  be  expended  profitivbly  as  regards 
the  efficient  prosecution  of  the  work  during  the  fiscal  year  ending  June 
30,  1892,  and  would  be  applied  to  dredging  the  channel  to  the  dimen- 
sions required  by  the  project,which  would  add  materially  to  existing 
facilities. 

The  estimated  amount  required  for  the  completion  of  the  improve- 
ment is  $10,000, 

This  work  is  in  the  oolleotion  district  of  Perth  Amboy,  N.  J.,  which  is  the  nearest 
port  of  entry.  Nearest  light-house,  Great  Beds  Light,  in  Raritan  Bay  \  nearesl  fort, 
tort  at  Sanay  Hook,  New  Jersey. 
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AmoQDt  of  revenne  collected  at  the  port  of  Perth  Amboy  daring  the  fiscal  year  end- 
ing  June  30,  1889,  $35,266.76. 

Original  estimate  (1873) $30,475 

Revised  estimate  (1884) t 40,475 

Amount  appropriated 30,475 

Amount  expended 30,475 

Money  statement 

July  1,  1889,  amount  ayailable $71.^ 

Jnly  1,  1890,  amount  expended  daring  fiscal  year,  exdasWe  of  liabilities 
outstanding  July  1,  1889 71.68 

{Amount  Oesti mated )  required  for  completion  of  existing  project 10, 000. 00 

Amount  tnat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  10, 000, 00 
Submitted  in  compliance  with  reqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


The  following  statistics  relative  to  commerce  of  Keyport  Harbor,  New  Jersey,  dar- 
ing the  year  I881I,  were  compiled  from  statements  furnished  by  parties  making  ship- 
ments over  this  water-way : 
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The  estimated  increase  in  tons  over  that  reported  in  1689  is  aboat  1,000. 
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IMPROVEMENT  OF  DELAWARE  AND  SCHUYLKILL  RIVERS,  AND  OF  RIV- 
ERS IN  NEW  JER 4EY— HARBOR  IMPROVEMENTS  IN  DELAWARE  RIVER 
AND  BAY- CONSTRUCTION  OF  PIER  AT  LEWES-DELAWARE  BREAK- 
WATER. 


REPORT  OF  MAJOR  C.  Tf,  RAYMOND,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CffARGE,  FOR  THE  FISCAL  TEAR  ENniNGJUNE  30,  1890,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Delaware    River,    Pennsylvania  and 

New  Jersey. 

2.  Harbor  between  Philadelphia,  Penn- 

sylvania, and  Camden,  New  Jersey. 

3.  Schuylkill  River,  Pennsylvania. 

4.  Ice-harbor  at  Marcus  Hook,  Pennsyl- 

vania. 

5.  Ice-harbor  at  the  head  of  Delaware 

Bay,  Delaw(ire. 


G.  Construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Delaware. 

7.  Harbor  at  Delaware  Breakwater,  Del- 

aware. 

8.  Mantua  Creek,  New  Jersey. 

9.  Removal  of  wrecks   from  Delaware 

Bay  and  River. 
10.  Removing  sunken  vessels  or  craft  ob- 
strnoting  or  endangering  navigation. 


EXAMINATION  AND  SURVEY. 


11.  Alloway  Creek,  New  Jersey. 


United  States  Engineer  Office, 

Philadelphia,  Fa.,  July  9,  1890. 

General:  I  have  the  honor  to  transmit  herewith  the  auuual  reports 
for  the  works  of  river  and  harbor  iraproveineut  in  my  charge  for  the 
fiscal  year  ending  June  30.  1890. 

I  relieved  Lieut.  Col.  Ilenry  M.  Robert,  Corps  of  Engineers,  of  the 
charge  of  these  works  on  February  13, 1890,  in  accordance  with  Special 
Orders  No.  27,  Headquarters  of  the  Army,  Adjutant-General's  Office, 
February  1, 1890. 

Very  respectfully,  your  obedient  servant, 

0.  W.  Raymond, 
Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  TJ.  8.  A. 

jajG  90 55  ^fiSfc 
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Gi. 

IMPROVEMENT  OF  DELAWARE  RIVER*  PENNSYLVANIA  AND  NEW  JERSEY. 

The  river  and  harbor  act  of  August  11, 1888,  coutaiiied  an  jippropri- 
atioD  of  $250,000  for  improving  Delaware  Eiver,  Pennsylvania  and 
Few  Jersey,  of  which  $10,000  was  to  be  expended  upon  the  river  and 
its  tidal  tributaries  between  Cooper's  Creek  and  Trenton,  N.  J. 

At  the  beginning  of  the  fiscal  yeara  balance  of  $183,122.20,  exclusive 
of  outstanding  liabilities,  but  inclusive  of  amount  covered  by  existing; 
contracts,  was  available  from  the  appropriation  of  August  5, 1886. 

The  expenditures  made  during  the  past  fiscal  year  have  been  in  fur- 
therance of  the  approved  project  based  upon  the  recommendations  of 
the  Board  of  Engineers  of  1884,  for  **the  permanent  improvement  of 
Delaware  River  and  Bay,"  and  have  been  applied  toward  the  following 
operations : 

1.  A  study  of  the  data  previously  obtained  from  tidal  and  carreut 
observations  made  at  points  between  the  up|>er  end  of  Petty*8  Island 
and  Delaware  Bay  to  determine  the  duration,  direction,  and  velocity 
of  the  flood  and  ebb  tides. 

2.  Examinations  at  Five  Mile  Bar,  Port  Richmond,  Smithes  Island 
Bar,  Greenwich  Shoal,  Mifflin  Bar,  Schooner  Ledge,  and  Bulkhead 
Shoal  to  determine  the  extent  of  works  to  be  projected  for  their  im- 
provement or  the  action  of  works  already  in  progress. 

3.  improvement  of  the  chjinnel  across  Kinkora  Bar. 

4.  Extension  of  dike  between  Fisher's  Point  and  Petty's  Island  for 
the  improvement  of  Five  Mile  Bar. 

5.  Extension  of  the  main  ship-channel  near  Port  Richmond  by  dredg- 
ing. 

0.  Rock  removal  from  the  main  ship-channel  near  the  foot  of  Otis 
street  in  the  city  of  Philadelphia. 

7.  Improvement  of  Bulkhead  Bar. 

8.  Extension  of  dike  below  the  lower  end  of  Reedy  Island  for  the  iui- 
j>rovenient  of  Dan  Baker  Shoal. 

These  operations  will  be  treated  in  the  above  order,  except  that  ex- 
aminations where  works  are  in  progress  will  be  considered  in  connectiou 
with  those  improvements. 

The  general  project  for  the  improvement  of  the  Delaware  River  be- 
low Philadelphia  contemplates  the  formation  of  a  continuous  channel 
000  feet  wide  Jind  20  feet  deep  at  mean  low  water.  As  the  result  of 
works  already  executed,  there  now  exists  from  Philadelphia  to  Balk- 
head  Shoal,  a  distance  of  30  miles,  a  channel  from  200  to  300  feet  wide 
and  from  24  to  26  feet  deep  at  mean  low  water.  From  Bulkhead  Shoal 
to  deep  water  at  the  head  of  the  bay,  a  distance  of  about  20  miles,  the 
channel  is  obstructed  at  three  points,  Bulkhead,  Dan  Baker,  and  Bom- 
bay Hook  Shoals,  where  there  are  areas  carrying  from  20  to  21  feet  at 
niean  low  water. 

Vessels  of  largo  draught  must  pass  all  these  shoals  at  a  high  stage  of 
the  tide.  In  descending  the  river  they  can  not  now  do  this  in  a  single 
tide,  lor  if  they  pass  Bulkhead  Shoal  at  high  water  they  will  reach 
Bombay  Hook,  at  the  other  end  of  the  encumbered  reach,  wlien  the 
water  has  fallen  about3  feet.  In  ascending  the  riverthisdifliculty  is  uot 
so  serious,  for  the  vessels  travel  in  the  direction  of  the  rising  tide.  It  is 
evident,  however,  that  no  gain  in  time  would  result  from  the  im- 
provement of  an  intermediate  point  such  as  Dan  Baker  Shoal,  while 
the  extent  and  cost  of  t\ie  -wotVv^  ^w^  Wv^  xmo.  neceAsary  for  tbeif  eu- 
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• 

cutiou  are  ii>uch  greater  tbau  is  rtquirod  for  the  improvement  at  Bulk- 
head Shoal.  For  these  reasons  it  appears  to  be  for  the  best  interest 
of  commerce  to  next  undertake  the  improvement  of  Bulkhead  Shoal. . 

4 

1.  STUDY  OF  TIDAL  AND  CURRENT  DATA. 

The  investigations  based  upon  the  tidal  and  current  data,  referred  to 
in  the  last  Annual  Report,  have  been  continued. 

2.  EXAMINATIONS  OP  THE   RIVER  AT  VARIOUS  LOCALITIES. 

Smithes  Island  Bar  and  Shoal. — ^An  examination  of  the  channel  be- 
tween the  revetments  across  the  lower  end  of  Smith's  Island  Bar  shows 
that  there  has  been  a  slight  improvement  in  the  widths  and  depths  over 
those  existing  a  year  ago.  The  channel  at  its  narrowest  part  now  car- 
ries a  depth  ol'  6  feet  at  low  water  for  a  width  of  125  feet,  and  a  depth 
of  8  feet  for  a  width  of  60  feet;  along  the  center  line  of  these  widths  a 
minimum  depth  of  10  feet  exists.  Nothing  has  been  expended  upon 
this  work  since  August,  1887. 

An  examination  of  the  shoal  extending  above  Smith's  Island  shows 
that  between  November,  1887,  and  December,  1889,  the  6, 12, 18,  and 
24  foot  curves  of  that  part  of  the  shoal  lying  between  the  prolongation 
of  Arch  and  Oallowhill  streets  has  moved  from  50  to  150  feet  further 
away  from  the  Philadelphia  front  and  towards  the  Camden  shore.  A 
similar  shifting  of  the  shoal  had  been  detected  previous^to  1887.  Its 
later  movement  is  to  be  accounted  for  by  the  action  of  the  Fishei^s 
Point  Dike,  whereby  an  Increased  ebb  current  is  thrown  into  the  Penn- 
sylvania channel,  thereby  increasing  the  intensity  and  action  of  this 
current  against  the  westerly  side  of  Smith's  Island  Shoal.  The  slightly 
improved  condition  of  the  channel  across  the  lower  end  of  tlie  bar, 
which  has  been  previously  described,  is  x)robably  due  to  the  same  cause. 

From  these  indications  it  seems  fair  to  assume  that  with  the  removal 
of  the  lower  part  of  Petty's  Island,  as  proposed  in  the  project  for  the 
improvement  of  Philadelphia  Harb6r,  the  erosive  action  of  the* ebb  cur- 
rents npon  Smith's  Island  Shoal  will  be  still  further  intensiiied. 

Qreenwich  Shoal. — This  shoal  is  situated  about  3  miles  below  the  foot 
of  Market  street,  Philadelphia,  and  nearly  opposite  Gloucester,  N.  J. 
The  examination  was  induced  by  the  statements  of  pilot^s  and  others, 
that  obstructions  existed  in  the  main  ship-channel  passing  to  the  west 
of  the  shoal. 

It  is  found  that  the  main  shoal  and  adjacent  channels  remain  un- 
changed except  at  one  point  in  the  west  channel  about  600  feet  below 
the  coal  wharves,  where  a  small  shoal  area,  with  a  least  depth  of  23  feet 
at  mean  low  water,  projects  into  the  main  ship-channel  so  as  to  reduce 
its  width  to  about  250  feet.  This  shoal,  besides  being  an  obstruction  to 
navigation,  interferes  with  access  to  important  coal  wharves. 

Mifflin  Bar. — The  examinations  made  at  this  locality  were  to  deter- 
mine the  action  of  the  dike  built  for  the  improvement  of  this  bar.  The 
dike  is  about  7,200  ieet  in  length,  extending  from  the  Pennsylvania 
shore  at  Hog  Island  to  Mmden  Island.  It  consists  ^f  a  random  stone 
enrockment  upon  a  brush  mattress  foundation.  The  object  of  the  dike  is 
the  improvement  of  the  main  ship-channel  over  Mifflin  Bar  by  the  con- 
centration of  the  tidal  currents  thereon.  The  dike  was  commenced  in 
1885,  and  completed  to  the  height  of  mean  low  water  in  September, 
1888.    Since  that  date  no  additions  have  been  made  to  the  work. 

Frequent  examinations  were  made  during  the  progress  ol  \3afc  ^^^^ 
but  they  failed  to  indicate  any  effect  upou  t\ie  bax  \xxv\XV  vdl  ^«^\A\aXiWt^ 
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1888,  when  it  became  evideut  that  a  sinaH  increase  in  the  depth  of 
water  on  the  crest  of  the  bar  had  occurrecl. 

To  test  the  capacity  of  the  dike  to  maintain  an  increased  depth  on 
the  bar  a  channel  about  250  feet  wide,  with  a  least  depth  of  26  feet  od 
its  sides  and  28  feet  in  the  middle,  was  di  edited  across  the  bar  during 
the  months  of  OctcJber  and  i^ovember,  1888.  A  survey  of  the  dredged 
channel  was  made  in  December,  1888,  three  weeks  after  the  completion 
of  the  dredging,  and  re-examination  made  in  M{iy,  1889,  December,  1889, 
and  May,  1890.  From  a  couiparisou  of  th^'se  surveys  the  following  re- 
.  suits  are  obtained :  The  mean  of  all  depths  found  in  the  dredged  chan- 
nel 250  feet  wide  and  4,000  feet  long  were  as  follows :  In  December, 
1888,27.5  feet;  in  May,  1889,  27.2  feet;  in  December,  1889,  20.3  feet; 
and  in  May,  18110,  25.G  feet  at  mean  low  water. 

The  most  marked  effect  of  the  dike  is  a  general  increase  in  depths, 
due  to  ebb-tide  action,  of  from  1  to  3  feet  over  an  area  about  1,200  feet 
wide  and  8,000  feet  long  adjacent  to  and  parallel  with  the  dike.  Since 
the  main  ship-channel  does  not  fall  within  this  area  it  is  evident  that 
this  increase  in  depth  and  consequent  increase  in  cross-section  of  the 
river  outside  of  the  main  sbipchanuel  is  unfavorable  to  the  channel 
across  the  bar,  for  as  shown  by  comparative  examinations  this  deei>en- 
ing  in  the  vicinity  of  the  dike  is  a<KX)mpanied  by  a  loss  of  channel 
depths. 

At  the  close  of  the  last  tiscal  year  the  chanuel  across  the  bar  carried 
a  depth  of  24  feet  for  a  width  of  250  feet  and  a  depth  of  26  feet  at  mean 
low  water  for  a  width  of  150  feet.  At  the  present  time  the  same  widths 
and  channel  depths  exist,  although  tlie  mean  depths  over  the  whole 
area  have  decreased. 

It  is  quite  certain  that  a  chanuel  600  ieet  wide  and  26  feet  deep,  as 
contemplated  in  the  general  project,  can  not  be  maintained  by  the  dike 
with  its  present  dimensions.  Ultimately  the  upper  half  of  the  dike 
should  be  raised  to  2  feet  above  high  water,  as  has  been  done  with  the 
Fisher's  Point  Dike.  But  it  is*  probable  that  the  dike  as  at  present  con- 
structed will  maintain  enough  water  i^  this  channel  for  practical  pur- 
poses until  other  jK)ints  below  Mifflin  Bar,  which  are  more  marked  ob- 
structions to  navigation,  have  been  im]>roved.  In  the  mean  time,  through 
the  aid  of  frequentexaminations,  trustworthy  conclusions  can  be  reached 
•  as  to  the  ultimate  action  of  the  dike  and  the  extent  to  which  such  action 
may  require  to  be  increased.  Maiden  Island,  upon  which  the  lower  end 
of  the  dike  abuts,  begins. to  indicate  tlie  increased  action  of  the  ebb, 
which  is  thrown  against  its  upper  end,  by  the  cutting  away  of  its  shore- 
lines. Should  this  continue,  it  may  be  necessary  to  protect  the  upper 
end  of  the  island  by  revetment. 

Schooner  Ledf/e. — A  survey  of  about  6  miles  of  the  river  has  been  in 
progress  at  and  below  Schooner  Ledge  for  the  purpose  of  determining 
whether  the  improvement  of  the  main  ship-channel  passing  the  ledge 
can  be  accomplished  on  a  line  involving  the  removal  of  less  rock  than 
hitherto  i)roposcd.  The  results  obtained  indicate  a  high  probability 
that  by  a  re-adjustment  of  the  range  lines  a  channjel  600  feet  wide  and 
26  feet  deep  at  mean  low  water  can  be  obtained  in  this  part  of  the  river 
at  a  cost  much  less  than  previously  estimated.  To  establish  the  cor- 
rectness of  this  inference  additional  work  is  yet  required  in  the  way  of 
borings  and  sweeping  the  bottom  for  the  detection  of  isolated  points  of 
rock. 

The  examinations  made  at  Five  Mile  Bar,  Port  Richmond,  and  Bulk- 
head Bar  will  be  considered  in  counectiQQ  with  these  localities  under 
constructive  operatiou. 
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3.  IMPROVEMENT  OF  KINKORA  BAR. 

This  locality  is  situated  about  25  miles  above  the  foot  of  Market  street, 
Philadelphia.  lu  its  improved  condition  Kinkora  Bar  carries  a  ruling 
depth  of  7J  feet  at  mean  low  water,  and  forms  the  only  obstruction  to 
a  12  foot  low-waljer  channel  as  far  up  river  as  Whitehill. 

Under  date  of  February  13,  13D0,  Lieut.  Ool.  Henry  M.  Robert,  then 
in  charge  of  this  district,  submitted  to  the  Chief  of  Engineers  a  project 
for  the  improvement  of  this  locality.  The  project  was  approved  Feb- 
ruary 28, 1890,  and  proposed  the  formation  of  ^  12-foot  low- water  chan- 
nel across  the  bar  by  the  aid  of  a  di  ke,  partly  closing  the  slough  south  of 
Newbold's  Island,  supplemented  by  dredging  on  the  line  of  the  proposed 
channel. 

The  dike  was  to  consist  of  an  earthen  embankment  about  200  feet  in 
length,  faced  with  stone,  and  eKtendiug  from  high  to  low  water  mark ; 
from  thence  a  pile  and  stone  dike  GOO  feet  in  length,  extending  to  within 
about  100  feet  of  the  wharf  upon  the  southern  side  of  the  sloQgh ;  the 
the  dikes  to  be  raised  to  about  2  foot  above  mean  high  water. 

The  amount  available  for  this  was  about  $15,000,  derived  from  the 
appropriations  of  1886-1888. 

Under  date  of  April  24, 1890,  a  cotitract  was  entered  into  with  Will- 
iam T.  Gaynor  for  the  construction  of  600  linear  feet  of  pile  and  stone 
dike.  At  the  close  of  the  fiscal  year  600  linear  feet  of  the  dike  was  in 
process  of  construction. 

During  the  present  season  it  is  proposed,  in  addition  to  the  600  feet  of 
pile  and  stone  dike,  to  construct  the  200  linear  feet  of  earthern  embank- 
ment, faced  with  stone,  and  to  dredge  a  channel  across  the  bar  100  feet 
wide  and  12  feet  deep  at  mean  low  water. 

With  this  improvement  of  Kinkora  Bar  accomplished,  it  is  not  con- 
sidered that  the  present  requirements  of  commerce  will  justify  further 
improvement  of  that  part  of  the  river  lying  above  Philadelphia. 

4.  DIKE  BETWEEN  FISHEE^S  POINT  AND  PETTY'S  ISLAND  (FIVE  MILE 

BAR). 

At  the  end  of  June,  1889,  a  dike  had  been  built  from  Fisher's  Point 
towards  Petty's  Island  for  a  distance  of  3,000  feet,  and  to  the  height  of 
n;)ean  low  water,  together  with  500  feet  additional  of  mattress-sill.'  The 
object  of  this  dike  was  the  improvement  of  the  channel  across  Five  Mile 
Bar,  as  proposed  in  the  project  of  the  Board  of  Engineers  of  1884,  and 
the  above  amount  of  dike  extension  was  covered  by  the  estimates  of 
the  Board. 

After  the  completion  of  the  dike  to  the  above  length  frequent  exam- 
inations and  local  surveys  were  made  of  Five  Mile  Bar,  to  determine  the 
extent  of  the  dike's  action  toward  the  improvement  of  the  bar.  From 
these  comparative  examinations  the  following  conclusions  were  reached : 
f  1)  The  effect  of  the  dike  had  been  to  lower  the  crest  of  the  bar  about 
4  feet  throughout  a  distance  of  about  2,000  feet.  (2)  The  maximum 
effect  of  the  dike  was  reached  in  1886  or  1887,  after  which  time  no  ap- 
preciable change  of  depth  had  taken  place  on  the  bar  crest.  (3)  The 
best  channel  across  the  bar  on  June  30,  1889,  was  about  8  feet  at  mean 
low  water  for  a  width  of  about  200  jeefc. 

With  the  lapse  of  time,  and  in  the  light  of  still  further  examinations 
of  the  action  of  the  dike  as  completed  in  1886,  it  became  a  settled  w».- 
viction  that  a  sufficient  channel  across  the  bat  coviXvV  wiA.X^^^'^^'^^^ 
without  largely  increasing  the  tidal  flow  over  t\\e  \i«fcY^wv\(5L  \X^^X»  nOdKa 
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could  onl}^  bo  accoinplinbed  by  diverting  from  the  New  Jersey  cbaDnel 
back  of  Petty's  Island  a  still  larger  volume  of  the  tide  and  concentrat- 
ing it  upon  Five  Mile  Bar. 

In  September,  1888,  it  was  decided  to  taise  the  entire  3,500  linear  feet 
of  dike  to  a  height  of  8  feet  above  mean  low  water,  and  to  still  further 
increase  its  action  by  extending  the  dike  at  this  height  for  an  additiooai 
distance  of  i,000  feet. 

Under  date  of  October  23,  1888,  a  contract  was  entered  into  with 
John  A.  Bouker  for  the  work  required  upon  the  3,500  linear  feet  of  stone 
dike,  and  on  October  28, 1888,  and  March  14, 1889,  contracts  were  made 
with  Messrs.  Davis  atid  Irvin  for  the  construction  of  1,000  linear  feet 
of  pile  and  stone  dike.  Work  was  in  progress  upon  these  contracts  dur- 
ing the  fiscal  year  ending  June  30, 1889. 

During  the  past  fiscal  year,  under  the  contract  with  John  A.  Bouker, 
10,773  cubic  yards  of  stone  were  placed  in  the  3,500  linear  feet  of  dike 
covere<l  by  his  contracc,  thereby  completing  his  contract  on  April  16, 
1890,  by  the  aggregate  placing  of  16,914  cubic  yards  of  stone.  Under 
the  t\Vo  contracts  with  Messrs.  Davis  and  Irvin  1,000  linear  feet  of  pile 
and  stone  dike  were  completed. 

Under  the  several  contracts  which,  have  been  made  for  the  extension 
and  elevation  of  the  dike  since  its  comm'^ncement  in  1885  there  has 
been  expended  $83,282.4^^.  About  142,000  cubic  yards  of  gravel  and 
bowlders  dredged  from  the  Main  Ship-Ohaunel  at  Port  Richmond  dar- 
ing 1888  and  1889  was  utilized  as  a  backing  to  the  stone-dike  and  partly 
as  tilling  for  the  pile  and  stone  dike,  and  1,178  yards  of  rock  in  place, 
removed  Irom  the  channel  near  the  foot  of  Otis  street,  was  used  as  fill- 
ing for  the  pile  and  stone  dike. 

An  examination  of  Five  Mile  Bar,  mndeat  the  close  of  the  fiscal  year, 
shows  that  a  channel  \\\  feet  deep  at  mean  low  water  exists  across 
the  bar  for  a  width  of  about  500  feet  This  increase  in  depth  of  from  8 
feet  in  1889  to  llj  feet  iii  1890  has  followed  directly  from  the  additional 
lengtlvand  height  given  to  the  dike  between  these  dates. 

With  this  channel  depth  of  llj  feet  over  Five  Mile  Bar  it  may  be 
considered  that  the  project  of  the  Board  of  Engineers  of  1884  for  the 
improvement  of  this  locality  has  been  realized.  The  action  of  the  dike 
in  producing  a  concentration  of  both  the  flood  and  ebb  currents  in  the 
Pennsylvania  channel  is  very  marked ;  with  the  former  its  action  is 
seen  in  the  increased  force  of  the  current  upon  the  bar  at  the  point  of 
greatest  deepening,  in  the  up-river  movement  of  the  deep-water  chan- 
nel north  of  the  bar,  and  in  rolling  the  upper  end  of  the  bar  to  the 
south ;  with  the  ebb  current  the  action  of  the  dike  is'manifested  by  the 
prolongation  of  the  deep-water  channel  adjjicent  to  the  dike,  in  the 
increased  velocity  of  the  current  across  the  bar  at  the  point  of  the 
greatest  deei)ening,  and  in  the  rolling  to  the  eastward  of  the  upper  end 
of  Smith's  Island  Shoal,  which  is  4  miles  below  the  dike. 

The  action  of  the  dike  upon  the  flood  and  ebb  tide  is  illustrated  by 
the  results  of  a  series  of  simultaneous  observations  made  upon  staff 
gauges  placed  on  opposite  sides  of  the  dike  at  a  point  about  1,000  feet 
from  the  shore  end  of  the  dike.  During  the  last  three-fourths  of  the 
flood  tide  the  gauge  upon  the  south  side  of  the  dike  read  from  0.25  to 
0.35  of  a  foot  higher  than  the  gauge  upon  the  north  side  of  the  dike; 
while  during  the  last  half  of  the  ebb  tide  the  gauge  upon  the  north  side 
of  the  dike  read  from  0.15  to  0.25  of  a  foot  higher  than  the  gauge  ajion 
the  south  side  of  the  dike. 

The  impounding  of  the  flood  tide  in  the  area  south  of  the  dike  pro- 
duces an  increased  ftoodcuxt<i\\tv\ito\v%\i\^v^\vi\<6rval  between  the  lower 
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end  of  the  dike  and  upper  end  of  Petty'a  Island,  which,  joining  with  t  ho 
flood  tide  passing  irp  the  Pennsylvania  channel,  results  in  a  marked 
augmentation  of  the  flood-current  velocity  over  the  bar.  By  the  re- 
moval of  a  part  of  the  lower  end  of  Fetty's  Island,  as  now  contemplated, 
the  increased  width  given  to  the  Pennsylvania  channel  at  that  point  will 
more  freely  admit  flood  tide  and  thereby  reduce  the  present  impounding 
effect  of  the  dike. 

6.  EXTENSION  OP  THE  MAIN    SHIP-CHANNEL    NEAR  PORT  RICHMOND 

The  extension  of  this  channel  has  been  iu  progress  since  1879,  and  has 
for  its  object  the  formation  of  a  26-foot  low-water  channel  along  the 
Philadelphia  front,  extending  from  the  deep  water  below  Port  Kichmond 
to  a  point  about  midway  between  the  American  Ship-building  Company's 
Yard  and  the  Gas  Trust  Wharf,  or  nearly  opposite  the  upper  end  of 
Petty 's  Island. 

The  material  removed  by  dredging  in  the  formation  of  this  channel 
consists  of  coarse  gravel,  mixed  with  bowlders,  upon  which  the  currents 
have  but  little  disturbing  effect.  This  characteristic,  while  somewhat 
increasing  the  cost  of  removal  by  dredging,  renders  the  material  very 
stable,  and  advantage  has  been  taken  of  this  fact  since  1885  by  placing 
the  material  dredged  in  the  Frsher's  Point  Dike  and  Smith's  Island 
Bar  revetment  as  foundation  filling  and  backing,  instead  of  stone.  In 
this  manner  .307,611  cubic  yards  have  been  utilized,  of  which  89,t90 
cubic  yards  were  used  during  the  past  fiscal  year. 

Under  date  of  February  9, 1880,  an  agreement  was  entered  into  with 
the  American  Dredging  Company  for  the  removal  of  about  120,000  cubic 
yards  of  material,  at  20' cents  per  cubic  yard,  in  the  extension  of  this 
maia  ship-channel  at  Port  Kichmond.  During  the  fiscal  year  89,790 
cubic  yards  were  removed  and  deposited  as  backing  to  the  Fisher's 
Point  Dike.  By  this  work  a  channel  26  feet  deep  and  from  200  to  400 
feet  wide  has  been  extended  to  a  point  about  2,000^  feet  above  the  Ele- 
vator Wharf. 

6.  ROCK  REMOVAL  NEAR  THE  FOOT  OP  OTIS  STREET. 

An.  examination  of  the  river,  made  in  November,  1888,  developed 
the  existence  of  the  outcrop  of  a  ledge  of  rock  outside  of  the  Port  War- 
den's line  and  near  the  foot  of  Otis  street,  in  the  city  of  Philadelphia. 

The  least  depth  upon  the  rock  at  low  water  was  about  17  feet,  and 
the  area  of  the  ledge  within  fts  26-foot  contour  and  outside  of  the  Port 
Warden's  line  was  about  1,200  square  yards.  Extensive  imprbveuients 
to  the  wharf  frontage  directly  inshore  from  this  ledge  were  already  in 
progress,  which  would  have  been  seriously  impaired  by  the  presence  of 
this  rock. 

Under  date  of  December  12, 1888,  a  project  was  submitted  for  the 
removal  of  about  800  square  yards  of  the  ledge  directly  in  front  of  the 
wharves  in  progress  of  construction  to  a  depth  of  26  feet  at  mean  low 
water.  This  involved  the  removal  of  about  1 ,200  cubic  yards  of  rock 
in  place. 

This  project  was  approved  December  26, 1888,  and  an  agreement  was 
entered  into  under  date  of  January  23, 1889,  with  the  American  Dredg- 
ing Company,  for  the  removal  of  the  rock  and  the  placing  of  it  in  the 
pile-dike  at  Fisher's  Point  for  $9  per  cubic  yard  in  place. 

During  the  past  fiscal  year  the  work  was  completed  by  thft  x^\si^n^ 
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6t  1 ,178.3  cubic  yards  of  rock,  measured  in  place  and  the  placing  of  ma- 
terial as  tilliug  in  the  pile-dike  at  Fisher's  Point.   ' 

A  part  of  the  ledge,  covering  about  400  square  yards  below  the  area 
from  which  the  rock  was  removed,  lies  directly  in  front  of  Otis  Street 
Wharf,  from  which  the  city  of  Philadelphia  has  pitojected,  for  adtstaooe 
of  200  feet  into  the  river,  a  water  pipe  which  forms  the  intake  of  the 
Kensington  pumping  station.  This  pipe  lies  directly  ui)on  the  surface 
of  the  rock  and  is  covered  with  riprap  stone,  and  any  interference  with 
it  at  the  present  time  would  be  a  serious  inconvenience  to  the  city. 

7.  IMPROVEMENT  AT  BULKHEAD  SHOAL. 

This  shoal  is  about  30  miles  below  Philadelphia,  or  about  2  miles 
l»elow  New  Castle,  Del.  In  its  natural  condition  it  carries  from  20  to 
21  feet  at  mean  low  water.  The  channel  has  been  repeatedly  deei)ened 
by  dredging  since  1885,  but  the  shoal  soon  returns  to  its  original  con- 
dition. 

For  the  reasons  previously  stated,  the  improvement  of  this  shoal  is 
considered  of  iaimediate  importance.  The  adopted  project  has  been 
prepared  after  detailed  investigations  made  in  accordance  with  the  rec- 
ommendations of  the  Board  of  Engineers  of  1884,  and  the  progressive 
changes  and  physical  characteristics  of  this  locality  have  been  ascer- 
tained from  comparisons  of  the  recent  survey  of  1888  with  those  of 
1840-^41,  1861,  1873,  and  1881.  These  comparisons  clearly  develop  the 
evolution  of  the  shoal  and  bar  as  they  now  exist.  The  results  of  the 
investigation  are  briefly  its  follows: 

During  the  interval  of  about  forty-eight  yeaijs  coveted  by  the  surveys 
the  upper  end  of  the  shoiil,  which  in  1840  occupied  the  position-of  tie 
l)resent  bar,  has  moved  steadily  to  the  westward,  and  it  is  now  about 
3,000  feet  west  of  its  position  in  1810.  This  change  has  been  aecomiia- 
nied  by  a  corresponding  movement  of  the  entire  shoal,  by  a  flexure  of 
its  axis  about  the  upper  end  of  Pea  Patch  Island.  In  1840  the  West  or 
Delaware  Channel  was  the  main  ship-channel  and  carried  the  best 
water.  With  the  westward  movement  ot*  the  shoal  since  that  time 
the  eastern  channel  has  been  constantly  improving  and  the  western 
shoaling. 

The  flood-tide  channel  which  lies  along  the  eastern  face  of  Bulkhead 
Shoal  has  followed  its  westward  movement.  The  ebb-tide  channel 
above  the  bar  is  slowly  working  its  way  down  stream  and  more  and 
more  to  the  eastward,  while  the  flood-tjde  channel  below  the  bar  is 
tending  more  and  more  to  the  westward. '  Thesechanges  are  constantly 
increasing  the  width  of  the  middle  ground  between  the  two  channels. 
With  tlie  advance  of  the  ebb-tide  channel  there  has  been,  since  1881,  a 
recession  of  2,000  feet  in  the  upper  end  of  the  flood-tide  channel. 

In  the  present  movement  of  the  ends  of  these  channels  there  is  no 
indication  that  they  will  effect  a  junction  across  the  bar,  but  rather  tbat 
they  will  move  in  paths  still  more  divergent. 

The  locations  of  the  lines  of  greatest  intensity  of  the  flood  and  ebb  cur- 
rents are  shown  on  the  accompanying  tracing. 

The  bar  being  a  middle  ground  between  the  paths  of  the  ebb  and 
flood  tides,  its  improvement  requires  that  these  paths  shall  be  made 
more  nearly  coincident.  In  the  light  of  the  recent  surveys  and  current 
observations,  the  lines  of  approach  to  the  bar  of  the  flood  and  ebb  tides 
seem  too  widely  divergent  for  the  accomplishment  of  the  work  by  a 
single  construction.  The  flood  tide  must  be  so  controlled  as  to  prevent 
any  further  westward  movetuciwt  q^  \>Li^\3L^^^r  end  of  its  channel,  while 
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the  ebb  must  be  divided  from  its  eastward  movement  and  concentrated 
apoD  the  sboal  area«  of  the  bar.    It  is  believed  that  these  objects  can 
be  best  attained  by  the  construction  of  two  dikes  located  "as  shown  on  - 
the  accompanying  sketeh. 

The  location  and  extent  of  the  dikes  were  determined  (1)  so  as  to 
deflect  tlie  currents  on  the  bar  and  aid  the  concentration  in  establishing 
and  maintaining  the  desired  depth,  (2)  so  as  to  check  the  hurtful 
changes  now  in  progress,  and  (3)  so  as  to  connect  the  deep-water 
channels  above  and  below  the  bar  by  a  channeliiaving  a  direction  con- 
venient for  navigation. 

The  east  dike  starts  from  the  New  Jersey  shore  and  passes  obliquely 
across  the  eastern  ebb  channel,  its  -object  being  to  arrest  the  eastward 
movement  of  the  channel  and  concentrate  the  ebb  upon  the  bar.  The 
west  dike, is  situated  upon  the  opposite  side  of  the  bar.  with  its  upper 
end  curving  to  the  westward.  Its  middle  and  lower  parts  are  intended 
to  train  the  flood  currents  upon  the  bar  and  check  the  westward  moVe-^ 
ment  of  the  flood  channel,  while  its  upper  end  is  designed  to  catch  a* 
part  of  the  ebb  current  now  passing  down  the  Delaware  channel,  and 
thus  add  to  the  concentration  of  the  ebb  tide  upon  the  bar  produced  by 
the  east  dike. 

It  is  proposed  to  construct  the  east  dike  first,  since  it  is  considered 
most  important  to  check  the  eastward  movement  of  the  ebb  channel  and 
concentrate  the  ebb  currents  on  the  bar.  If  the  west  dike  were  first 
constructed,  the  eastward  movement  of  the  channel  would  doubtless  be 
increased.  It  is  not  only  the  lack  ot  depth,  but  also  this  eastward 
movement  of  the  channel,  which  renders  navigation  difficult,  and  no 
improvement  seems  possible  until  this  movement  fs  checked.  If  the 
movement  was  increased  by  the  construction  of  the  west  dike  before  the 
east  one,  little  or  nothing  would  be -gained  even  with  an  increase  of 
depth.  The  construction  of  the  east  dike  will  check  this  movement, 
and,  so  far  as  it  produces  a  deepening  efl'ect,  will  produce  itin  the  right 
location.  Considering  the  ebb  current  only,  it  seems  almost  as  if  the 
east  dike  might  do  tbe  work  alone,  its  tendency  being  not  only  to  scour 
across  the  bar,  but  also  to  shoal  up  the  westward  channel.  But  the  flood 
will  be  deflected  by  the  east  dike,  and  must  b^  headed  off  sooner  or  later. 

The  west  dike  is  to  be  subsequently  constructed,  beginning  at  the 
upper  end.  and  it  is  to  be  extended  down-stream  until  the  desired  re 
suits  are  attained.    Its  lejigth,  which  can  only  be  definitely  dftermined 
by  experience,  is  assumed  at  G,80O  feet.    The  combined  projected  length 
of  the  two  dikes  is  11,000  feet. 

Experience  at  Five-Mile  and  Mifilin  bars  indicate  the  probability  that 
the  dikes  generally  will  have  to  be  brought  to  at  least  the  level  of  high 
water  in  order  to  pioduce  the  desired  results.  At  thc^  first  named 
locality  the  dike  was  constructed  to  the  level  of  mean  low  water  in 
1885-'86;  but  in  1889  it  had  to  be  extended  and  raised  about  8  feet  in 
order  to  produce  a  depth  of  12  feet  over  the  bar.  At  Mifflin  Bar  the 
dike  was  completed  to  mean  low  water  in  1888;  and  the  evidence  of 
recent  surveys  shows  that  it  will  be  necessary  to  raise  it  at  least  to  the 
level  of  mean  high  water  in  order  to  maintain  the  projected  channel. 
It  is  therefore  proposed  to  construct  the  dikes  at  Bulkhead  Shoal  to 
the  level  ot  high  water. 

Instead  of  the  brush  and  random  stone  dikes  formerly  i)rojected,  pile 
and  stone  dikes  have  been  adopteil,  as  shown  in  plan  and  section  on 
the  accompanying  sketch.    This  method  of  construction  has  been  em- 
ployed successfully  in  a  portion  of  the  Fisher's  Point  Dike  f<\t  W\«fc'\\w-' 
proveraent  of  Five-Mile  Bar.    It  is  much  cheaper  l\\«k\i  «h  ^\0v\ftv  vs»>^ 
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brush  structure  of  the  same  height,  theefl:'ectsof  scour  are  less  serioos 
and  more  easily  remedied,  and  the  stone  is  better  x>rotected  from  dig- 
placement  by  ice. 

The  width  of  the  east  dike  is  11  feet  for  a  distance  of  1,400  feet  from 
tbe  shore  end,  over  which  the  average  high- water  depth  is  12  feet;  tbe 
next  1,200  feet  will  have  a  width  of  13  feet  in  wat'er  18  feet  deep,  and 
for  the  remaining  distance  of  1,600  feet,  over  which  the  average  high- 
water  depth  is  20  feet,  the  width  is  15  feet.  » 

The  width  of  the  west  dike  for  a  distance  of  2,800  feet  from  its  upper 
end  is  15  feet,  over  which  the  av^erage  high-water  depth  is  23  feet;  the 
next  2,000  feet  has  a  width  of  13  feet  in  a  high- water  deptli  of  20  feet; 
the  remaining  2,000  feet  has  a  width  of  11  feet  in  a  high-water  depth  of 
18  feet. 

The  cost  of  the  east  dike  is  estimated  at  $110,000,  and  of  the  we^t 
dike  $170,000. 

The  adopted  project  for  the  improvement  of  Bulkhead  Bar  was  ap- 
proved by  t^e  Chief  of  Engineers,  May  16, 1890. 

8.   DIKE  BELOW  REEDY  ISLAND. 

T^he  object  of  the  works  in  progress  at  this  locality  since  1887  is  the 
improvement  of  the  main  ship-channel  just  below  Reedy  Island,  where 
it  is  obstructed  by  Dan  Qaker  Shoal,  which  carries  a  depth  of  only  20 
feet  at  mean  low  water.  The  improvement,  as  proposed  by  the  Board 
of  Engineers  of  1884,  is  to  be  accomplished  by  a  dike  nearly  5  miles 
in  length,  extending  from  the  lower  end  of  Beedy  Island  to  a  point  on 
the  right  bank  of  the  river  below  the  mouth  of  Blackbird  Creek. 

At  the  close  of  the  fiscal  year  of  1889,  4,000  linear  feet  of  dike  ha<l 
been  built  southward  from  the  lower  end  of  Reedy  Island,  and  a  com- 
mencement made  upon  the  construction  of  a  third  section  of  2,000  linear 
feet  under  a  con  tract  with  E.  H.  Gay  nor,  dated  October  24,  1888. 

During  the  past  fiscal  year  20,452  cubic  yards  of  brush-mattress  and 
10,397  cubic  yards  of  stone  were  placed  under  this  contract,  completing 
work  on  December  16, 1889.  Under  this  contract  22,756  cubic  yards  of 
brush-mattress  and  11,412  cubic  yjirds  of  stone  were  placed  in  the  work. 

The  4,000  linear  feet  of  dike  built  previous  to  the  past  fiscal  year  con- 
sists essentially  of  a  brush-mattress  foundation  ^bout  1  foot  in  thickness, 
upon  which  is  placed  random  stone  up  to  the  plane  of -mean  low  water, 
where  it  has  a  width  of  5  feet.  The  width  of  the  mattress  varies  from 
25  to  35  feet,  according  to  the  depth  of  water.  Aftei'  reaching  a  distance 
of  about  3,000  feet  below  Reedy  Island  the  foundation  became  so  yield- 
ing that  narrow  wing-mattresses  were  attached  on  each  side  of  tbe  main* 
mattress  sill  projecting  beyond  it  8  feet  on  the  shore  (or  Delaware)  side 
and  12  feet  on  the  channel  side.  The  wing-mattresses  were  covered 
with  only  enough  stone  to  cause  them  to  sink  with  the  main  mattress 
and  to  follow  with  their  outer  edges  any  depression  which  might  be 
produced  by  scour. 

The  action  of  this  brush-mattress  foundation  in  resisting  undue  settle- 
ment was  fairly  satisfactory  with  the  weight  imposed  upon  it;  but  when 
it  wjis  considered  that  possibly  the  dike  might  require  in  the  future  to 
be  raised  above  the  plane  of  mean  low  water  to  secure  the  desired  effect 
upon  the  adjacent  shoal  areas,  it  was  felt  that  provision  should  be  made 
in  the  remaining  part  of  the  dike  for  relieving  the  soft  bottom  of  tbe 
river  from  all  possible  weight  due  to  that  part  of  the  structure  below 
the  i>hine  of  mean  low  water.  To  accomplish  that  object  the  2,000  linear 
feet  of  dike  completed  Awt\w^  \;\v^\?^\*^i^<!a.l^ear  consists  of  a  foundation- 


APPteNDIX   G — REPORT   OP   MAJOR    RAYMOND.  875  . 

mattress  35  feet  wide  and  3  feet  thick,  upon  which  is  placed  2  feet  of 
Btoue  followed  by  alteruate  mattressesi  3  feet  thick  and  covered  with  2 
feet  of  stone  until  the  plane  of  ^ow  water  is  reached.  The  dike  is  built  iu 
water  about  15  feet  deep,  and  consequently  consists  of  three  superim- 
posed mattresses  separated  from  each  other  by  2  feet  of  stone.  The 
upper  mattress  has  a  width  of  25  feet,  and  after  allowing  for  probable 
settlement  and  compression  will  be  covered  with  from  5  to  6  feet  of 
stone,  having  a  top  width  of  from  15  to  12  feet. 

The  contract  price  paid  for  the  brush-mattress  and  stone  are  respect- 
ively $1.25  and  $1.30  per  cubic  yard.  The  brush-mattresses  are  closely 
compressed  in  their  construction,  but,  allowing  for  subsequent  compres- 
sion of  one-third  under  the  weight  of  stone  imposed  upon  them,  the  re- 
duction in  weight  resulting  from  their  use  reduce  the  weight  imposed 
upon  the  bottom  of  the  river  to  nearly  one-half  of  what  would  result 
from  an  equivalent  cross-section  of  stone. 

The  Delaware  River  is  tribatary  to  the  following  collection  districts:  Treutoii, 
Philadelphia,  Wilmington,  and  Bridgeton. 

The  amonnt  of  revenue  collected  in  these  districts  during  the  year  ending  Decem- 
ber 31,  1889,  was  $2*^,623,104.13. 

Total  amonnt  appropriated  for  improvement  of  Delaware  River  from 

laaeto  JoneSO,  1890 $2,012,000.00 

Total  expenditures  to  Jnne  30,  1890 ,...     1,942,941.78 

Total  amonnt  appropriated  on  present  project  to  Jnne  30,  1890 660, 000. 00 

Total  expenditures  on  present  project  to  Jnne  30, 1890 590, 941 .  78 

The  accompanying  commercial  statistics  were  furnished  by  the  Phila- 
delphia Board  of  Trade,  Mr.  F.  W.  Taylor,  shipping  and  freight  agent, 
Philadelphia  and  Reading  Railroad  Company,  and  Mn  0.  L.  Nicholson, 
secretary  Chesapeake  and  Delaware  Canal  Company. 

Earnest  efforts  have  been  made  to  collect  full  commercial  statistics 
of  the  Delaware  River,  but  the  results  are  far  from  satisfactory.  The 
statistics  of  foreign  commerce  were  obtained  without  difficulty,  but  with 
regard  to  the  coastwise  commerce  it  was  found  impossible  to  procure 
accurate  and  complete  information.  No  official  public  record  is  required 
of  the  cargoes  of  coastwise  vessels,  and  the  information  can  onl}'  be  ob- 
tained from  the  private  records  of  those  interested  in  such  commerce. 
Apart  from  the  objection  many  have  to  the  work  of  furnishing  informa- 
tion covering  a  commerce  probably  exceeding  in  value  $1 00,000, (K)0, 
there  is  objection  to  making  public  information  of  a  private  character 
showing  to  rival  interests  the  amount  of  business  carried  on  between 
particular  points  by  steam-uhip  companies. 

These  remarks  are  applicable  to  all  other  rivers  and  harbors  in  this 
district. 

Money  statement, 

July  1,  1889,  amonnt  available $100,058.87 

July  1, 1H89,  amount  covered  by  existing  contracts 83,063.  'X\ 

183, 122. 20 
Jnly  1,  1890,  amount  expended  dnriDg  fiscal  year,  exclusive 

ofliabilitiesontstandingJuly  1,1889 $114,063.98 

July  1,  1890, outstanding  liabilities 115.95 

July  1,  1890,  amonnt  covered   by  uncompleted   contracts 

made  during  fiscal  year  ending  Jnne  30,  1890 9, 003. 30 

123, 183. 23 

July  1,  1890,  balance  available 59,938.97 

Amount  appropriated  by  act  of  September  19, 1890 250, 000. 00 

Amonnt  available  for  fiscal  year  ending  June  30, 1891 *^^  ^^*^^.sn 
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f  Ainoijut  (e4^tima(^l)  r*M|uired  for  completion  of  exiBting  project |1, 715,000.00 

Amount  that  can  be  profitably  expended  in  fifical  year  ending  Jane 

30,1892  • 600,000.00 

Submitted  in  compliance  with  reqnijements  of  sections  2  of  river  and 

harbor  acts  of  IHiJii  and  ISkM, 


Abatract  of  proposals  for  constructing  a  pile  and  stone  dike  in  the  Delaware  Biter  at  K\n- 
kora  Barf  opened  April  17,  1890,  by  Maj.  C.  W^  Raymond,  Corps  of  Engineers. 
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Wm.  T.Gavnor,  Favetteville.  N.  J. 

.14 

.?3 

33.50 

.3 

.3 

1.27 

0,403. 31 

5 

JoMph  S.  A.llen,  PhiUdelphia,  Pa . 

.17 

.30 

38.00 

.4 

.:i4 

1.59 

11.032.M 

Contract  (dated  April  24,  1890)  entered  into  with  William  T.  Gaynor.    In  pro> 
gresH. 

COMMERCIAL  STATISTICS. 
rOHT  OF  PHILADRLPHIA. 

Domestic  and  foreign  entrances  and  clearances,  1889. 


Claaa. 


No. 

19 

306 

629 

Forfti^n  Bail-veaaela I    285 


American  steam -veBAeln 
American  ^aii- vessels ... 
Foreign  8team-v(^A8el8 


Entered  from  foreiji^n  ports. 


With  cargoes. 


Tone. 

38. 513 
185,360 
706, 022 
178. 765 


In  ballast 


No. 

1 

0 

47 

44 


TOTU. 

55 
13.631 
73.638 
43,427 


Cleared  for  foreign  porta. 


With  cargoes. 


No. 

21 

230 

306 

309 


Tone. 

40,618 
138,063 
461,748 
211,504 


Inbtllasi 


No. 
2 
4 

75 

7 


52. »: 

2.n7 


Valne  of  exports ..    |31,403,7?0 

Value  of  imports: 

Froeofdiity $4,JW3,702 

Subjoottodatj 4iJl013,100 

50,994,812 

Statement  of  revenue  collections. 


Year. 


1885 
1886 
1887 
1888 
18B9 


Received. 


\ 


113.915,653.68 
16.:m.J18.77 
17,950,236.10 
20.  ST.  684. 17 
22,812,966.17 


Increase  ftr 


$t.38S.101.M 
l\38i«a.n 
1 646,  .^14  S3 

2.6I7.44IL«7 
S,04S,3il« 
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.CoastofUe  enirancea  and  clearancesy  1889. 


Class  of  TesseUi 

Steamers «---«. 

Ships 

Barks 

Brigs 

Scbooners • 

Total 


Bntered. 

1,443 

9 

21 

8 

2,263 

3,744 

Cleared. 


1,647 
0 

69 
29 

2,389 

4,143 


Statement  of  vessel  movement  to  and  from  Port  Richmond  piers,  Delaivare  lHver  front,  for 

ike  year  ending  Decembir  31,  lcjti9. 


steamers 

Sail  iDg  vessels   

Canal* boats aud  barges. 


Total. 


Number. 


635 
1,737 
7,190 


9,462 


Freight  statement, 
Beceireil :  Tons- 
Foreign  iron  ore 349,556 

Miscellaneoas 165,191 


Total 534,747 


Shipped 


38,872 

63,774 

36,074 

92,000 

Coal 1,700,000 

Miscellaneous Ifi2,  825 


ig-tron . . 
Si  eel  rails 

Floor 

Grain 


Total 2,092,645 

Statement  of  vesnels  passing  through  the  Chesapeake  and  Delaware  Canal  to  and  from 
Delaware  River,  during  the  ytar  ending  December  31,  1689. 


Steamers 

Sailing;  vessels 

CancA-boats  and  barges 
Bafts 


Total 


Class. 


ArrlyalB. 

851 
1,015 
1,475 

167 

3,508 

Departures. 


865 

1,202 

1,390 

15 


3,470 


Freight  statement. 


Articles. 


Coal 

Cotton 

Iron  

Lumber 

General  meroandlse 

Totid 


To  Dela- 
ware Eiver. 


\ 


57,  520 

1,059 

4,5HL 

84,  220 

228, 145 


375,&2.5 


From  Dela- 
ware Kiver. 


\ 


Tons. 
154,902 
006 
10, 224 


72,853 


*£^A^ 
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special  report  on  improvement  of  delaware  river  betweeh 
bridesbura,  pennsylvania,  and  trenton,  new  jersey. 

United  States  Engineer  Office, 

Philadelphia^  Pa.^  February  13,  1890. 

General  :  I  have  the  honor  to  submit-the  following  report  u[)ou  the 
Delaware  River  between  Bridesburg,  Pa.,  and  Trenton,  N.  J. : 

This  report  is  made  for  the  purpose  of  conforming  to  the  recom- 
mendations of  the  Board  of  Engineers  of  1885,  so  far  as  they  lelate  to 
the  river  above  Bridesburg,  as  set  forth  in  the  report  of  the  Board 
under  date  of  January  23,  1885. 

Although  the  work  was  mainly  accomplished  by  the  close  of  the 
season  1886,  it  became  evident  that  changes  were  m  progress  in  the 
upper  part  of  the  river  which  required  to  be  studied  by  comparative 
surveys  and  local  examina.tions  before  safe  conclusions  could  be  reaebeci. 
Th^se  studies  have  necessarily  delayed  the  completiou  of  this  report 
until  the  present  time.  • 

The  reiquirements  of  the  Board  are  covered  by  the  following : 

(1)  A  line  of  levels  between  Five  Mile  Point  and  Trentcn  connectJng 
with  benchmarks  at  each  station  where  improvements  are  required. 

This  line  is  the  upper  part  of  a  continuous  line  of  levels  recom- 
mended by  the  Board  to  be  run  between  Gape  Henlopen,  Delaware, 
and  Trenton,  N.  J. 

(2-)  ¥he  establishment  of  tidal  stations,  with  necessary  observationSt 
at  points  between  Bridesburg  and  Trenton. 

(3)  The  detailed  survey  of  the  river  between  Bridesburg  and  Trenton 

(4)  The  gauging  of  the  river  above  tidal  influence  near  Trenton. 

(5)  An  estimate  of  the  extent  of  the  bowlders  in  the  steam  boat 
channel  just  below  Trenton. 

(1)  Levels  between  Five  Mile  Point  arid  Trenton, — The  line  of  levels  of 
1885  began  at  the  Harrison  bench-mark  near  Five  Mile  Point  aud  ex- 
tended to  the  railroad  bridge  croi^ing  the  Delaware  River  at  Trenton, 
N.  J.,  the  distance  between  these  points  being  about  29  miles.  The 
Harrison  bench-mark  had  previously  been  connected  with  the  U.  S. 
Coast  aud  Geodetic  Survey  bench-mark  at  the  League  Island  Navy 
Yard. 

In  1882  a  line  of  levels  had  been  run  between  Five  Mile  Point  and 
the  Trenton  Bridge,  and  the  difference  in  the  results  when  compared 
with  the  levels  of  1885,  was  less  than  two-tenths  of  a  foot. 

Bench-marks  were  established  between  Five  Mile  Point  and  Trenton, 
at  points  convenient  to  the  river,  and  permanent  bench-marks  made  at 
all  localities  where  further  improvements  might  be  required. 

(2)  The  e8tabli4ihinent  of  tidal  stations^  with  necessary  observations^  <^ 
points  between  Bridesburg  and  Trenton, — To  accomplish  this,  self  register- 
ing tide-gauges  were  established  at  Bridesburg,  Burlington,  Whiteliill» 
aud  Trenton,  and  the  zeros  of  the  gauges  were  connected  with  the  line 
of  levels  i^reviously  described.  The  following  table  gives  the  tidal  ele- 
ments as  derived  from  these  observations : 


..Hi 

1-3 


M 


BrideaburK 
BurliDgtoD. 
WhltehiU.. 
Trenton  ..« 


Station. 


Elevation, 

moan 
highwat«r. 


\ 


106.23 
106.18 
106. 04 


Elevation, 

oieau 
low  water. 


100  25 
100.39 
101. 02 
VQ2.38 


Range 

of 
tide. 


Duration  i  Daration 
of 
flood. 


lisbment. 
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The  elevations  given  for  mean  high  and  mean  lovf  water  refer  to  the 
datum  plane  of  mean  low  water  at  the  U,  S.  Coast  and  Geodetic  stand- 
ard gauge  at  the  League  Island  l^avy  Yard,  this  datum  plane  being 
taken  as  100,000. 

(3)  Detailed  survey  of  the  river  between  Bridesburg,  Pennsylvania,  and 
Trenton,  New  Jersey, — :The  length  of  the  river  between  these  points  is 
about  28  miles.  To  properly  connect  this  survey  with  the  river  below 
the  survey  under  consideration  was  commenced  at  Five  Mile  Point  or 
about  1  mile  below  Bridesburg.  The  results  of  the  survey  between  Five 
Mile  Point  and  Trenton  are  shown  on  five  sheets  transmitted  herewith. 
At  two  localities,  viz,  Bordentown  and  Kinkora  Bar,  subsequent  sur-  • 
veys  were  made,  the  results  of  which  are  shown  on  the  sheets  above 
alluded  to. 

The  general  facts  relating  to  channel  depths  as  derived  from  tliis 
survey  will  be  considered  under  a  subsequent  heading  referring  to  .the 
improvement  of  the  river  between  Philadelpliia  and  Trenton. 

(4)  Gauging  the  Delaware  River  dbmve  tidal  influence  near  Trenton,  Neto 
Jersey — ^^fhis  work  was  don43  in  1886,  at  a  j)oiut  about  3  miles  above 
Trenton  Bapids  and  entirely  above  tidal  influence.  * 

A  gauge  was  maintained  at  the  Yardley  Bridge,  just  above  the 
gauging  station,  during  the  entire  year  of  188G,  and  the  readings  of 
this  gauge  in  conneclion  with  gaugings  made  furnished  data  for  an 
approximate  conclusion  as  to  the  varying  fresh-water  inflow  during 
the  year  1886.  These  observations  show  that  the  inflow  from  above 
Trenton  varied  from  a  minimum  average  of  2,300  cubic  feet  per  second 
for  the  mouth  of  September  to  a  maximum  average  of  22,000  cubic 
feet  for  the  month  of  January,  1886.  The  mean  inflow  for  the  months 
of  June,  July,  August,  September,  and  October,  during  which  interval 
the  river  was  free  from  freshets,  was  3,300  cubic  feet  per  second,  while 
the  mean  for  the  remaining  months  of  Novembt*r,  December,  January, 
February,  March,  April,  and  May,  when  the  river  was  more  or  less  in 
freshet,  was  12,500  cubic  feet  per  second. 

By  comparing  the  inflow  during  the  months  in  which  the  river  was 
free  from  freshets  with  the  tidal  volume  passing  the  points  below 
named,  it  is  found  that  this  inflow  frpm  above  tidal  inlliience  forms 
about  9  per  cent,  of  the  tidal  volume  passing  Bridesburg,  about  30  i)er 
cent,  of  the  tidal  volume  passing  Burlington,  N.  J.,  and  about  90  per 
cent,  of  the  tidal  volume  passing  Whitehill. 

(5)  An  estimate  of  the  extent  oftJie  bowlders  in  the  steam  boat  channel  just 
beUnv  Trenton. — A  series  of  borings  to  a  depth  of  at  least  12  feet  below 
mean  low  water  were  made  between  the  steam-boat  wharf  at  Trenton, 
N.  J.,  and  Periwig  Shoal,  about  3  miles  below.  These  borings,  contrary 
to  general  opinion,  show  that  no  rock  in  place  occurs  within  at  least  12 
feet  below  mean  low  water.  Bowlders,  from  a  few  inches  to  over  a  foot 
in  diameter,  cover  the  bed  of  the  river  from  the  steam-boat  wharf  to  a 
point  about  2,500  feet  below;  from  this  point  to  Periwig  Shoal,  a  fur- 
ther distance  of  about  12,000  feet,  the  bed  of  the  river  consists  of 
coarse  gravel  mixed  with  small  bowlders.  Below  Periwig  Shoal  the 
bed  of  the  river  is  composed  of  fine  sand. 

This  deposit  of  bowlders  and  gravel  has  resulted  from  the  heavy 
spring  freshets,  which  usually  occur  at  the  breaking  up  of  the  ice  from 
the  Upper  Delaware  liiver. 
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IMPROyKMENT    OF   TU£  DELAWARE    RIVER    BETWEKN    B1UDE8BUS6, 
PENNSYLVANIA,  AND  TRENTON,  NEW  JERSEY. 


With  this  summary  of  the  general  results  of  the  survey  I  pass  to  a 
cousidemtioii  of  the  improvement  of  the  Delaware  Kiver  between  the 
upper  part  of  deep  water  at  Port  Richmond,  wbiiih  is  about  3  miles  be- 
low Bridesburg,  and  Trenton,  N.  J.    Although  this  section  of  3  miles, 
|.  between  Port  Richmond  and  Bridesburg,  is  below  the  part  of  the  river 

I  i  which  has  been  considered  in  the  previons  part  of  this  report,  it  is  so 

J II timately  connected  with  the  improvement  of  the  river  above  Phila- 
"dclfdiia  that  it  can  not  be  omitted  in  this  connection. 

The  commercial  requirements  of  the  Delaware  River  between  Port 
Richmond  and  Trenton  naturally  divide  the  river  into  the  foUowiog 
four  parts: 

(1)  From  deep  wiiter  at  Port  Richmond  to  the  northern  limits  of  the 
city,  a  distance  of  9  miles. 

(2)  From  the  city  limits  to  Burliu^on,  about  7  miles. 

(3)  From  Burlington  to  Bordentown,  about  10  miles. 

(4)  From  Bonlentow^n  to  Trenton,  a  distance  of  about  5  miles. 

(1)  From  Port  lUchmond  to  the  northern  limits  of  the  city, — For  tbia 
distance  of  9  miles  the  upper  7  miles  from  Five  Mile  Point  to  the  city 
limits  carries  a  low-water  channel  with  a  least  depth  of  18  feet  at  mean 
low  water.  This  minimum  depth  occurs  about  opposite)  the  House  of 
Correction,  where  a  cross-over  bar  2,400  feet  in  length  between  the  24- 
foot  curves  above  and  below  the  bar  exists.  By  tbe  improvement  ot 
this  bar  a  24foot  clumiiel  could  be  carried  I'rom  Five  Mile  Point  to  the 
city  limits.  The  2  miles  of  river  betweeu  Port  Richmond  and  Five 
Mile  Point  is  coveied  by  Five  Mile  Bar,  across  which  there  is  at  preseut 
a  channel  dei)th,  obtained  by  the  action  of  Fisher's  Point  Dike,  of  IL' 
feet  at  mean  low  water. 

The  future  development  of  the  port  of  Philadelphia  will  ultimately 
'Ij  render  of  great  value  the  7  miles  of  deep  water  betweeu  Five  Mile  Point 

and  the  northern  limits  of  the  city  of  Philadelphia,  and  probably  justify 
the  ultimate  improvement  of  the  channel  over  Five  Mile  Bar  to  a  depth 
at  least  as  great  as  the  ruling  dei)th  of  the  7  miles  of  river  above.  The 
improvement  of  Five  Mile  Bar,  which  is  now  in  progress,  forms  a  part 
of  the  project  for  the  permanent  improvement  of  the  Delaware  River 
between  Philadelpbia  and  deep  water  in  the  bay.  Until  this  has  been 
accomplished  there  will  be  no  necessity  for  any  improvement  of  the 
natural  channel  between  Five  Mile  Point  and  the  ciiy  limits. 

(2)  From  the  city  limits  to  Burlivgton, — Tbis  section  of  7  miles  carries 
a  minimum  low-water  channel  depth  of  from  14  to  15  feet,  and  will 
probably  meet  all  commercial  requirements  for  many  years  to  come. 
Its  material  improvement  beyond  this  natural  depth  would  involve  the 
improvement  of  the  channel  for  a  large  part  of  the  distance. 

(3)  From  Burlington  to  Bordentown, — For  this  distance  of  about  10 
miles  the  natural  channel  carries  a  low-water  depth  of  from  12  to  13 
feet  except  at  two  points,  viz,  Kinkora  Bar,  which  is  5A  miles  above 
Burlington,  and  in  the  L',600  feet  directly  below  the  mouth  of  tbe  Dela- 

ji  I  ware  and  IJaritan  Canal  at  Bordentown. 

f  [|  At  Kinkora  Bar  the  ruling  low-water  depth  is  7^  feet,  and  the  12  foot 

curve  below  the  bar  is  separated  from  the  12-foot  curve  above  by  »<ti«* 
tance  of  1,200  feet.  In  the  2,(i00  hnear  shoal  channel  directly  belov 
the  month  of  the  canal  a  low-w^ater  depth  of  from  6  to  7  feet  exists. 

The  principal  traffic  passing  over  this  third  section  of  the  river  is  to 
and  from  the  Delawave  auOl  \\.vxvvXa.w  Vjv\.\yA.V.    The  depth  oyer  the  initef 
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sills  of  the  caual  is  8  feet,  and  consequeutly  that  depth  becomes  the 
ruling  draught  of  vessels  passing  the  caual. 

The  canal  traffic  between  its  mouth  and  Philadelphia  is  by  canal- 
boats  in  tows,  moved  by  steamers.  It  is  claimed  by  the  canal  interests 
that  its  traffic  would  be  greatly  facilitated  if  they  could  use  steamers 
and  tugs  with  increased  draught,  and  consequently  increased  power. 
The  ruling  depth  of  7  to  8  feet  which  now  obtains  at  Kinkora  Bar  and 
below  the  month  of  the  canal  limits  the  draught  of  tugs  and  steamers 
passing  these  points  at  low  water  to  about  7  feet.  The  annual  freshets 
are  very  severe  in  the  upper  river,  and  have  hitherto  obliterated  the 
portions  ot  channels  in  the^viciuity  of  Bordentowu  dredged  beyond  a 
depth  of  6  or  7  teet,  consequently  it  is  not  believed  that  the  2,600  feet 
of  shoal  channel  directly  below  the  month  of  the  canal  is  susceptible  of 
material  increase  of  depth  by  dredging  unless  it  is  repeated  alter  each 
freshet. 

To  permanently  improve  this  channel  it  would  be  necessary  to  prac- 
tically extend  the  canal  to  Whitajiill,  a  distance  of  about  a  half  mile, 
but  this  could  scarcely  be  considered  a  legitimate  work  to  be  under- 
taken by  the  General  Government. 

Since  tbe  mouth  of  the  canal  is  separated  from  the  deep  water  at 
Whitehill  by  only  this  distance  of  2,G00  feet,  it  is  feasible  to  make  up 
the  tows  for  tbe  steamers  at  the  latter  point  instead  of  at  the  mouth  of 
the  canal.  Und.er  such  conditions  the  shoal  areas  at  Kinkora  Bar 
would  pre<sent  the  only  obstruction  to  a  12-foot  low  water  depth  for  all 
parts  of  the  river  below  Whitehill. 

From  a  study  of  Kinkora  Bar  it  is  believed  that  the  existence  of  the  bar 
is  mainly  due  to  the  diversion  of  a  large  part  of  the  flood  current  into  the 
slough  to  the  south  of  Newbold's  Island,  and  by  nearly  closing  the  mouth 
of  this  slough  by  means  of  a  dike  and  aiding  the  action  of  the  concen- 
trated currents  on  the  bar  by  dredging,  that  an  improved  condition  of 
the  bar  to  a  depth  of  ab&ut  12  feet  at  mean  low  water  can  be  secured 
and  maintained. 

Such  a  dike  should  run  from  the  lower  end  of  Newbold's  Island 
towards  the  outer  end  of  the  old  wharf  at  the  lower  angle  of  the  slough, 
leaving  an  opening  between  the  end  of  the  dike  and  the  end  of  the 
wharf  of  about  100  feet.  Tbis  opening  would  be  required  by  the  ice  and 
brick  interests  located  on  the  slough  in  shipping  produce  to  market. 

The  length  of  dike  beyond  the  low- water  line  would  be  about  600  feet, 
with  an  extension  of  about  250  feet  between  low  and  high  water  lines. 
By  the  use  of  a  construction  for  the  600  feet  of  dike  similar  to  that 
used  at  Fisher's  Point,  with  an  earthen  embankment  faced  with  stone 
for  the  250  feet  of  extension  between  low  and  high  water  lines,  the 
cost  of  the  work  of  closing  the  slough  will  be  about  tl2,0ti0.  if,  as  I 
think  probable,  the  action  of  the  dike  should  require  to  be  su[)plemented 
by  dredging  a  channel  across  the  bar  to  a  depth  of  12  feet  and  a  width 
of  100  feet,  it  would  require  the  removal  of  about  20,000  cubic  yards  of 
material  at  an  estimated  cost  of  $4,000. 

With  this  improvement  of  Kinkora  Bar  consummated,  all  require- 
ments of  commercQiOn  the  third  section  of  the  river  would  probably  be 
met  for  a  long  time  to  come. 

(I)  From  Bordentown  to  Tre^itoa,  New  Jersey,-  -For  this  distance  of  5 
miles  the  river  is  badly  obstructed  with  sand  and  gravel  bars,  which 
carry  a  depth  of  from  2  to  5  feet.  These  bars  seem  to  be  the  results  of 
the  heavy  spring  freshets,  which  frequently  attain  a  height  of  from  14  to 
17  feet  above  mean  high  water.    Over  $100,000  were  ex9eiidftv3L\i^v^^^\^ 
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1873  and  1881  in  di*edging  iu  tbis  part  of  the  river,  and  it  may  be  said 
tbat  all  traceH  of  sucb  cbannehs  bave  long  since  disappeared. 

The  commerce  of  the  river  between  Bordent^wn  and  Trenton  is  now 
and  has  been  for  several  years  carried  by  a  single  steamboat  drawing 
about  5  feet  of  water,  and  arranging  her  trips  so  as  to  pass  the  shoal 
areas  between  Bordentown  and  Trenton  at  about  high  water. 

It  is  believed  that  auy  valuable  and  permanent  improvement  of  this 
section  of  the  river  would  require  the  expenditure  of  a  much  larger  mm 
than  would  be  justified. 

RECOMMENDATIONS. 

In  view  of  the  foregoing,  it  would  seem  that  tlie  present  reqniremeoto 
of  commerce  for  that  part  of  the  Delaware  Kiver  lying  between  Brides- 
burg,  Pa.,  and  Trenton,  N.  J.,  do  not  demand  any  improvement  of  the 
natural  channel  except  at  Kinkora  Bar. 

At  that  locality  I  would  respectfully  recommend  the  application  of  the 
$15,000  now  on  hand  and  available  for  the  improvement  of  the  Dela- 
ware River  above  Bridesburg  to  the  construction  of  a  dike  such  as 
already  described  at  an  estimated  cost  of  about  $15,000. 

Should  the  construction  of  such  a  dike~  leave  any  available  balance, 
it  should  be  applied  to  dredging  a  channel  across  the  bar  to  a  depth  of 
12  feet  at  mean  low  water. 

The  report  •  of  Assistant  Engineer  L.  Y.  Schermerhoru  upon  the  sur- 
vey of  the  river,  together  with  the  5  sheets  of  tracings,  are  transmitted 
herewith. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieutenant'  Colonel  of  Engineers. 
'I  Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.S.A. 
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IMPROVEMENT  OF  HARBOR  BETWEEN  PHILADELPHIA,  PENNSYLVANIA 

AND  CAMDEN,  NEW  JERSEY. 

In  March,  1888,  the  Secretary  of  War,  in  compliance  with  a  joint 
resolution  of  Congress,  appointed  a  Board  of  Engineers,  consistiDg  of 
Cols.  William  P.  Craighill  aud  C.  B.  Comstock  and  Lieut.  Col.  Henry 
M.  Bobert,  to  examine,  in  all  their  relations  to  commerce,  the  islands 
known  as  Smith's  Island,  Windmill  Island,  aud  Petty's  Island,  iu  the 
Delaware  liiver,  between  the  cities  of  Philadelphia  and  Camden,  to 
determine  whether  these  islands  or  any  shoal  in  the  river  between  or 
adjacent  to  the  islands  constitute  an  obstruction  to  the  commerce  of  tbe 
Delaware  River  between  the  States  of  Pennsylvania  and  New  Jersey; 
and,  with  a  view  to  their  removal,  to  report  a  p]ai>^  with  the  estimate 
of  cost  for  such  removal  in  whole  or  in  part,  including  the  probablecost 
to  the  Government  of  said  islsnds. 

The  Board  of  Engineers,  under  date  of  March  30, 1888,  recommended 
a  plan  for  the  improvement  of  the  harbor  of  Philadelphia,  which  in- 
volved the  removal  of  Smith's  and  Windmill  Islands  and  a  part  of 
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Petty's  Islaud,  together  with  the  shoals  in  the  vicinity  of  these  islands. 
The  project  provided  for  the  formation  of  a  channel  2,t000  feet  wide 
from  Kaighn's  Point  to  Fisher's  Point,  with  the  hall"  width  of  the  chan- 
nel on  the  Pennsylvania  side  20  feet  deep,  at  mean  low  water,  and  the 
remaining  width  of  1,000  feet  with  a  depth  decreasing  from  26  feet  to 
12  feet  at  the  New  Jersey  side.  The  position  of  this  improved  channel 
is  to  be  such  as  to  permit  the  widening  of  Delaware  avenue  and  the 
extension  of  the  wharves  along  the  Philadelphia  front  from  opi>osite 
Kaighn's  Point  to  the  foot  of  Petty's  Island.  The  estimated  cost  of  the 
project,  exclusive  of  the  cost  of  the  islands,  is  $3,500,000. 

The  river  and  harbor  act  of  August  11, 1888,  contains  the  following 
appropriation : 

Improving  tho  harbor  of  Philadelphia :  For  the  removal  of  Smith's  Island  and 
VViudmill  Island,  in  the  State  of  Pennsylvania,  aind  Pctty's  Island,  in  the  State  of 
New  Jersey,  or  snch  parts  of  them  and  the  shoals  adjacent  thereto  as  may  he  re- 
quired, and  for  the  improvement  of  the  harbor  between  the  cities  of  Philadelphia, 
Pennsylvania,  and  Camden,  Ne\y  Jersey,  live  hnndrcd  thousand  dollars:  Prov^ided. 
That  no  part  of  this  snm  shall  be  expended  until  the  title  to  tiie  lands  forming  said 
islands  snail  he  acquired  and  vested  in  the  United  States  without  charge  to  tbelat< 
ter  beyond  three  hundred  thousand  dollars  of  the  sum  herein  appropriated. 

Proceedings  in  condemnation  of  Smith's  and  Windmill  islands  were 
cjommenced  in  December  1888,  and  for  the  part  of  Petty's  Island  re- 
quired under  the  project  in  July,  1889.  The  commissioners  appointed 
by  the  courts  awarded  the  owners  of  Smith's  and  Windmill  islands  the 
snm  of  $484,000,  and  of  Petty's  Island  $202,288.50;  the  legal  costs  of 
the  condemnation  proceedings  were  $22,364,36,  making  the  aggregate 
cost  of  the  property  taken  $708,652.86. 

The  title  to  the  property  condemned  having  been  approved  by  the 
Department  of  Justice,  instructions  were  received  May  24,  1890,  to 
apply  in  payment  for  the  islands  the  $300,000  appropriated  by  act  of ■ 
.August  11, 1888,  after  the  balance  had  been  paid  by  the  State  of  Penn- 
sylvania and  city  of  Philadelphia.  This  requirement  wtis  complied 
with  by  the  payment  of  $200,000  by  the  State  of  Pennsylvania, 
$208,652.86  by  the  city  of  Philadelphia,  and  $300,000  by  t  he  United 
States.    The^  latter  payment  was  completed  on  June  27, 1800. 

The  act  of  March  2, 1889,  making  appropriations  for  the  naval  serv- 
ice for  the  fiscal  year  ending  June  30,  1890,  provided  $75,000  for  dredg- 
ing and  filling  in  at  League  Ifc^land,  and  in  the  expenditure  of  this  sum 
the  Secretary  of  the  Navy  is  authorized  to  co-operate  with  tlie  Secretary 
of  War  in  utilizing  any  material  that  may  be  removed  from  adjacent 
waters  under  appropriations  made  by  Congress. 

At  the  close  of  the  fiscal  year  a  project  was  under  consideration,  in 
compliance  with  the  instructions  of  the  Department,  for  the  application 
of  the  sum  above  mentioned;  and  also  of  the  $200,000  remaining  from 
the  appropriation  of  August  11,  1888,  to  the  work  of  removing  the 
islands. 

This  work  lies  in  the  coHection  district  of  Philadelphia,  at  which,  as  a  port  of  en- 
try, there  was  collected  daring  the  year  ending  December  31,  1889,  revenue  to  the 
amount  of  |22,6l2,9r>6. 17.  The  nearest  fort  and  light-houses  are,  respectiyoly,  Fort 
Mifilin  and  SohaylkiU  River  range-lights. 

Total  appropriations  to  Jane  30,  1890 , $500,000.00 

Total  ejpenditures  to  June  30,  1890 300,177.91 
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Money  statement. 

July  1,  1889,  amount  available $500,000.00 

July  1, 1890,  amount  expended  duringr  liscal  year  ($300,  OOOof 
wlilch  applied  to  purchase  of  lauds),  exclusive  ofliabilitiea 
outstanding  July  1,1889 $300,177.91 

July  1,  1890,  oatstauding  liabilities 1.50 

300,179.41 

July  i,  1890,  balance  available 199,8211.50 

Amount  appropriated  by  aot  of  September  19,  1890 200, 000. Oli 

Amount  available  for  fiscal  year  ending  J uuo  30,  1891 :)99, 820.  GO 


r  Amount  (estimat-ed)  required  for  completiou  of  existing  project 3, 100,000.00 

I,  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

11  i      30,1892 1,000,000.00 


I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 


harbor  acts  of  186(>  and  1867. 


G3. 

IMPROVEMENT  OF  SCHUYLKILL  RIVER,  PENNSYLVANIA. 

The  act  of  August  II,  1888,  appropriated  $25,000  ibr  continuing  the 
improvement  of  the  Schuylkill  River.  This  amount  was  practically 
expended  during  the  fiscal  year  ending  June  30,  1889,  in  widening  and 
deepening  by  dredging  the  channel  between  Point  Breeze  and  Peurose 
Ferry  Bridge. 

The  river  between  its  mouth  and  Gibson's  Point,  in  its  unimproved 
condition,  carried  a  channel  over  the  bar  directly  at  its  mouth  with  a 
depth  of  about  10  feet  at  mean  low  water,  and  between  the  bar  aoil 
Gibson's  Point  a  ruling  depth  of  about  16  feet. 

The  present  project  proposes  Ihe  formation  of  a  channel  400  feet 
wide  and  24  feet  deep  at  mean  low  water  irom  the  mouth  of  tbe  river 
to  Girard  Poiij^i,  a  distance  of  about  1  mile;  from  thence  to  Gibsoo's 
Point,  a  farther  distance  of  about  3  miles,  a  channel  20  feet  deep  and 
250  leet  wide;  from  thence  to  Chestnut  Street  Bridge,  Philadelphia. a 
distance  of  about  3  miles,  a  channel  of  navigable  width  and  18  feet 
deep  at  mean  low  water.  This  latter  reach  of  river  has  required  no 
other  improvement  than  the  removal  of  about  1,000  cubic  yards  of  rock 
near  Ijocust  and  South  streets.  The  channels  proposed  are  to  be  ob- 
tained by  dredging,  at  an  estimated  cost  of  $485,000,  of  which  amount 
$303,750  has  been  appropriated. 

The  improvement  of  the  channel  of  the  Schuylkill  Eiver  by  dredging 
was  commenced  in  1870,  and  up  to  the  close  of  the  present  fiscal  year 
about  1,320,000  cubic  yards  of  material  have  been  removed,  of  which 
about  550,000  cubic  yards  have  been  dredged  in  the  formatiou  of  the 
channel  near  the  mouth  between  deep  water  in  the  Delaware  River  and 
Girard  Point,  a  distance  of  about  1  mile.  Th^^  remaining  760,000  cubic 
yards  have  been  removed  from  between  Girard  Point  and  Gibsora 
Point,  a  distance  of  about  3  miles. 

This  work  has  resulted  in  tbe  formation  of  a  channel  about  150  feet 
wide  and  20  feet  deep  at  mean  low  water  across  the  bar  at  the  river's 
mouth ;  a  channel  250  feet  wide  and  from  20  to  24  i^etdeep  from  inside 
the  bar  to  Penrose  Ferry  Bridge  from  thence  to  Point  Breeze  a  chan- 
nel 250  feet  wide  and  *-i^  fee^t  Ci^^v-j  ^^v!.^\^v\\^Vi»  half  mile  of  river  directl)' 
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above  the  bridge  where  the  20  foot  ohaiiiiel  is  only  KK)  feet  wide ;  and 
from  Point  Breeze  to  Gibson's  Point,  a  channel  from  100  to  200  feet 
wide  and  18  to  20  feet  deep.  Between  Gibson's  Point  and  deep  water 
inside  the  bar  at  the  month  the  improved  channel  has  maintained  the 
depth  to  which  it  was  dredged. 

The  channel  over  the  bar,  although  twice  dredged  to  a  depth  of  24 
feet  at  mean  low  water  by  the  removal  of  aboat  650,000  cubic  yards  of 
material,  has  quickly  shoaled  to  20  feet;  to  redredge  this  chani^el  to  the 
dimensions  proposes!  in  the  project,  viz,  400  feet  wide  and  24  feet  deep, 
would  require  the  removal  of  at  least  350,000  cubic  yards  of  material. 

The  sl;oaling  principally  occurs  over  a  portion  of  the  channel  about 
1,500  feet  in  length,  and  situated  directly  at  the  river's  mouth.  It  is 
mainly  due  to  tJ^e  abrupt  angle  at  which  the  tidal  currents  of  the 
Schuylkill  meet  those  of  the  Delaware  Eiver,  and  flie  abnormal  width 
of  the  former  river  at  this  point.  From  the  experience  of  the  past  it 
seems  highly  probable  that,  instead  of  attempting  to  maintain  the  de- 
sired depth  of  24  feet  in  this  part  of  the  river  by  dredging,  it  would  be 
more  assuredly  and  economically  accomplished  by  the  aid  of  a  dike  so 
placed  as  to  produce  tidal  concentration  upon  the  shoal  area. 

The  present  demands  of  commerce  limit  the  requirement  of  an  im- 
proved condition  of  river  channel  .to  that  partof  the  river  lying  between 
the  mouth  and  Gibson's  Point,  or  the  lower  4  miles  of  the  river.  At 
Girard  Point  ate  located  large  grain  elevators  and  wharves.  At  Gib- 
son's Point  and  Point  Breeze,  which  are  near  each  other  and  closely 
related  as  to  commercial  requirements,  are  the  large  storage  tanks  and 
wharves  of  the  petroleuta  oil  refineries.  The  interests  assembled  at 
these  three  points  cover  mainly  the  commerce  of  the  Schuylkill  River, 
and  both  the  grain  and  oil  trade  require  deep-draught  vessels  for  the 
proper  and  economical  transaction  of  their  business.  Channel  depths 
should  exist  which  will  permit  the  passage  of  vessels  at  all  stages  x>f  the 
tide  between  the  mouth  of  the  river  and  Gibson's  Point  drawing  24 
feet  of  water.  As  it  now  is  and  will  be  until  such  a  24-foot  channel  is 
formed  between  Gibson's  Point  and  the  mouth  of  the  river,  deep-draught 
vessels  will  be  permitted  to  move  only  at  high  water,  or  else  obliged  to 
lighter  part  of  their  cargoes. 

The  work  already  done  is  of  great  benefit  to  commerce,  and  the  further 
improvement  of  the  river  is  highly  desirable.  If  funds  become  avail- 
able for  continuing  the  improvement,  they  should  be  first  applied  to 
deepening  and  widening  the  channel  in  the  half  mile  of  river  directly 
above  Penrose  Ferry  Bridge,  where  about  75,000  cubic  yards  of  material 
are  yet  to  be  removed  to  complete  the  formation  of  the  20-foot  channel  to 
the  proposed  width  of  250  feet.  After  this  is  accomplished  the  perma- 
nent improvement  of  the  bar  at  the  mouth  should  be  undertaken,  and 
subsequently  the  present  project  for  the  improvement  of  the  river 
should  be  expanded  so  as  to  provide  for  the  formation  of  a  channel  24 
feet  deep  at  mean  low  water  between  Girard  Point  and  Gibson's  Point, 
and  the  further  widening  of  the  channel  at  Yankee  Point,  where  the 
abrupt  change  of  direction  is  a  great  inconvenience  to  navigation. 

This  work  lies  in  the  collection  district  of  Philadelphiai  at  which,  a8  a  port  of 
eiitry,  there  was  collected  during  the  year  ending  December  31,  1889,  revenue  to  the 
amount  of  $22,612,95().17.  The  nearest  fort  and  light-houses  are,  respectively,  Fort 
MifQin  ami  Schuylkill  River  range  lights. 

Total  appropriations  to  June  30,  1890 $393,750.00 

Total  expenditures  to  Juno  30, 1890 ;K)3,  527.  <Jo 
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Money  statement. 

July  1,1680,  amonut  aviiilable $3C8.^ 

July  1, 1890,  amount  expended  during  fiscal  year,  exoluBivo  of  liabilities 

outstaiKling  July  1,  le89 146.02 

July  1,1800,  balance  available '2-22.35 

Amount  appropriated  by  act  of  September  19,  1890 45. 000. 06 

Amount  available  for  fiscal  year  ending  June  30,  1891 45, 22:2. '«5 


Amount  (estimated)  required  for  completion  of  existing  project 46,^.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    46,250.00 
Siibmitted  in  compliance  with  requirements  of  sections  ?  of  river  and 
harbor  acts  of  18G6  and  1867. 


COMMERCIAL  STATISTICS. 


Arrivdl^and  departures  ofve^seU  during  the  year  ending  December  31, 1889. 

aaas. 

NUDbS. 

SteamorH.. 

lie 

Sailinff  veaiiols - ......*. .- - - 

3« 

Total 

m 

Freight  eiaiement' 


Received. 

Shipped. 

Articles. 

Quantity. 

Articles. 

Qnutitj. 

MincAlIaneou8  inorcbaodiAe toxaa. . 

68,084 

Petroleain  . 
Grain 

Total.. 

« 

.tons.. 
..do... 

543.cn 

Total 

58,084 

99^(M 

• 

The  above  information  was  fnniished  by  Messrs.  Peter  Wright  A^Sons,  of  Philadel- 
phia, Pa. 
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IMPROVEMENT  OF  ICE  HARBOR  AT  MARCUS  HOOK,  PENNSYLVAKTA. 

The  river  and  harbor  act  of  August  11,  1888,  appropriated  $15,000  for 
this  improvement.  This  amount  was  pactically  expended  dnriDgthe 
fiscal  year  ending  June  30, 1889,  in  deepening  by  dredging  the  shoal 
areas  of  the  harbor,  and  in  repairs  to  the  landing  of  shore  piers. 

The  work  accomplished  in  1889  practically  carried  the  project  for  the 
improvement  of  this  harbor  to  completion.  The  harbor  in  its  present 
condition  consists  of  an  area  of  10  acres,  with  a  depth  of  from  18  to  2a 
feet  at  mean  low  water  over  about  7J  acres,  and  from  18  to  12  feet  over 
the  remaining  2J  acres.  Within  this  area  are  seven  detached  icepiers, 
consisting  of  stone  superstructures  upon  timber  crib  substructures;  i"^^ 
landing  or  sbore  piers  of  timber  with  crib  superstructures  upon  pil« 
foundations,  and  three  groups  of  mooring  piles  placed  between  the  de- 
tached ice-piers. 

TJie  four  upper  \ce-p\et^  'w^;tek  q«>\\\v\^V^'^  v\  tft<l^  and  during  the 
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eigbteen  yeaxs  which  have  elapsed  the  wear  of  the  ice  upon  the  iipi)ei* 
sarfaces  of  the  timber  substrncture,  which  is  bat  slightly  below  the  plane 
of  mean  low  water,  will  necessitate  in  the  near  future  repairs  to  this 
worn  part  of  the  substrncture. 

It  is  also  probable  that  dredging  will  have  to  be  resorted  to  at  inter- 
vals to  maintain  the  requisite  depth  of  the  water  in  the  harbor.  For  these 
objects  funds  shoujd  be  available. 

This  work  is  located  in  the  collection  district  of  Philadelphia.  This  is  the  nearest 
port  of  entry,  the  collections  during  the  year  ending  December  31|  1889,  ainountiiig 
to  $22,612,956.17.  The  nearest  fort  and  ligbt-hoase  are,  respectively,  Fort  MilHin  and 
Christiana  Light. 

Total  appropriations  Trom  1866  to  Jnne  30,  1890 $209,000.00 

Total  expenditures  from  1866  to  June  30,  1890 :..     208,497.89 

Money  statement 

July  1, 1889,  amonnt  available $654.11 

Jnly  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 152.00 

July  1,1890,^  balance  available 502.11 

Amount  appropriated  by  act  of  September  19,  1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1801 5,502. 11 


\ 


Amount  that  can  be  profitably  expended  in  fiHcal  yearonding  JuneSO,  1892      5, 000. 00 
Submitted  in  compliance  with  requirementH  oi  sections  2  of  river  and 
harbor  acts  of  1806  and  1867.  % 


GS. 

ICEHARBOR  AT  HEAD  OF  DELAWARE  BAY,  DELAWARE. 

The' act  of.  August  2,  1882,  coutained  an  appropriation  of  $25,000  for 
*' ice-harbor  at  head  of  Delaware  Bay,  aud  for  removal  of  sunken  piers 
in  channel  back  of  Reedy  Ishmd,  Delaware."  The  sum  of  $3,700  was 
expended  in  1883  in  removing  the  sunken  piers  at  Reedy  Island,  and 
$5,023.07  has  since  been  expended  in  surveys,  examination,  and  office 
expenses. 

Several  plans  for  the  formation  of  an  ice-harbor  in  the  vicinity  of 
Liston's  Point  have  been  proposed,  but  the  difiiculties  connected  with 
the  problem  have  been  such  that  a  satisfactory  solution  has  not  yet  been 
reached. 

The  greatest  need  of  commerce  on  the  Delaware  River  is  an  improved 
ship-channel  between  the  jort  of  Philadelphia  and  the  sea,  and  until 
this  shall  have  been  carried  further  tow^ards  accomplishment,  expendi- 
tures can  be  applied  with  more  advantage  to  commerce  to  channel  im- 
provements than  to  ice-harbor  construction. 

The  cost  of  an  adequate  ice-harbor  in  the  vicinity  of  Listen's  Point 
would  probably  be  from  $400,000  to  $()00,000,  aud  after  other  roquire- 
ments  of  commerce  have  been  met,  such  an  ice-harbor  would  be  a  de- 
sirable adjunct. 

Total  appropriation  to  Juno  30,  1890 S'>ri,00O.  00 

Total  expenditures  to  June  30. 1890 H,72;{.  07 

Moiiey  statement 

July  1,  1889,  amonnt  available \V^>,^riV\.^^*i. 

Julv  1. 1690.  balance  available Vv:.,-ri^>iJ* 
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CONSTRUCTION  OF  IRON  PIER  IN  DELA.WARE  BAY,  NEAR  LEWES,  DELA- 
WARE. 

The  last  appropriation  previous  to  1890  was  tbat  of  $13,000  on  An- 
gnst  2, 1882.  This  amoant  was  expended  in  1883-'84  in  the  renewal  of 
a  part  of  tlie  decayed  timber  superstrnctare. 

During  the  gale  of  March  12,  1888,  a  vessel  was  driven  against  the 
pier,  breaking  or  bending  five  of  the  wrought-iron  screw-piles  to  sneh 
an  extent  as  to  seriously  injure  about  100  linear  feet  of  the  stmctnre. 
On  September  13,  1889,  during  another  gale,  the  bark  II  Salvatore  was 
driven  from  her  moorings  behind  the  breakwater  and  eventually  col- 
lided with  the  pier  at  a  point  adjacent  to  the  site  of  the  previons  in- 
juries. The  vessel  was  forced  entirely  through  the  pier,  breaking  or 
bending  twelve  additional  piles  and  completely  wrecking  the  super- 
structure of  an  additional  100  linear  feet  of  the  pier. 

Under  date  of  October  10,  1889,  the  oflBcer  then  in  charge  of  the  dis- 
trict reported  the  matter  to  the  Department  with  an  estimate  of  $10,000 
for  the  repair  of  the  pier.  The  act  of  April  4, 1890,  providing  "  for  cer- 
tain of  the  most  urgent  deficiencies  in  the  appropriations  for  the  serv- 
ice of  the  Government  for  the  fiscal  year  ending  June  30, 1890,  and  for 
other  purposes,"  contained  the  following  item  :  "Constructing  pier  in 
Delaware  6ay,  near  Lewes,  Delaware:  For  repairs,  $10,000.^ 

The  plan  for  repairing  the  pier,  submitted  in  compliance  with  the 
instructions  of  the  Department  dated  April  11,  1890,  proposes  remov- 
ing the  seventeen  injured  piles  and  replacing  them  with  cast-iron  col- 
umns, bolted  to  timber  sills,  sunk  below  the  action  of  scour.  The  cast- 
iron  caps  and  diagonal  bracing  attached  to  the  injured  piles  are  to  be 
utilized  upon  the  columns  and  the  timber  superstructure  restored  upon 
its  former  plan  of  construction.  To  guard  against  the  recurrence  of 
similar  accidents  from  colliding  vessels  or  wrecks  in  the  future,  it  is 
pro[)08ed  to  place  fender-piles  along  both  sides  of  the  shore-arm  of  the 
pier.  Timber  on  hand  and  stored  upon  the  pier  is  to  be  used  in  these 
repairs.  The  approval  of  the  above-described  project  for  the  repair  of 
the  pier  was  received  at  the  close  of  the  fiscal  year. 

During  the  fiscal  year  ending  June  30,  1890,  $78.60  was  expended  in 
the  prej)aration  of  plans  for  the  repair  of  the  pier. 

The  pier  consists  of  a  substructure  of  wrought-iron  piles,  surmounted 
with  a  timber  platform  11  feet  above  low  water,  and  was  designed  to 
carry  a  railroad  track  so  as  to  conform  to  the  privilege  granted  in  the 
act  of  July  15,  1870,  the  railroad  having  its  terminus  in  the  vicinity  of 
the  pier,  "  to  extend  their  railroad  upon  and  over  said  pier,  and  to 
freely  use  said  ])ier  in  connection  with  their  said  road,  subject  to  such 
regulations  and  charges  for  maintenance  and  repairs  as  the  Secretary 
of  War  may  adopt."  The  railroad  has  as  yet  shown  no  intention  of  ex- 
ercising this  privilege. 

The  increased  weight  of  engines  and  rolling  stock  which  have  arisen 
since  the  pier  was  designed  make  the  wooden  superstructure  too  light 
to  bear  such  increased  loads.  This,  in  connection  with  the  perishable 
character  of  the  superstructure,  would,  if  the  pier  is  ever  used  by  the 
railroad  company,  render  necessary  an  iron  superstructui*e  adjusted  to 
the  demands  of  modern  railroad  requirements.  Such  a  plan,  in  accord- 
ance with  Senate  resolution  of  March  12,  1886,  was  submitted  under 
date  of  April  2,  188G  (see  Report  of  the  Chief  of  Engineers  for  1886, 
(pages  837-839)  at  an  estimated  cost  of  $93,000. 
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The  pier  is  used  occasionally  by  the  quaraDtiue  service  counected 
with  the  marine  hospital  at  Cape  Heulopen  and  others  who  desire  to 
communicate  with  the  shore  from  vessels  entering  the  harbor,  and  by 
the  Light- Hoose  Establishment  for  the  temporary  storing  of  a  few  buoys. 

ft  is  possible  that  in  future  breakwater  construction  the  pier  may 
afibrd  facilities  for  carrying  on  the  work,  but  before  it  can  be  utilized 
for  such  purposes  the  decayed  wooden  superstructure  will  require  ex- 
tensive repairs.  The  fender-piles  which  surround  the  outer  end  of  the 
pier  have  either  been  broken  or  so  nearly  chafed  off  by  vessels  lying 
at  the  pier  that  their  protective  value  is  nearly  destroyed.  It  is  essen- 
tial to  the  safety  of  the  pier  that  the  fender-piles  be  maintained  with 
unimpaired  strength. 

To  meet  such,  requirements  and  to  provide  for  contingent  repairs 
there  should  be  available  at  least  $10,000. 

The  pier  is  in  the  coUectioQ  district  of  Delaware,  tbe  nearest  port  of  entry  bein<^ 
Wilmingtou,  where  the  ambnntof  revenno  collected  dnring  the  year  ending  Deceni- 
her  31,  1889,  was  $10, 140.21.  The  nearest  fort  and  light<houso  are,  respectively,  Fort 
Delaware  and  the  Delaware  Breakwater  Light. 

Total  appropriations  to  Jane  30,  1890 $378,500.00 

Totalexpenditnresto  June  30, 1890 368,4KJ.fi(i 

Money  statement, 

Jaly  1,  1889,  amonnt  available •.        $124.94 

Amount  appropriated  byactof  April  4, 1890 10,000.00 

10,124.04 
July  1,  1890,  amotint  expended  during  iiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 78. GO 

July  1,1890,  balance  available 10,046.:i4 

r  Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30,1892  10, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867.* 


G7. 

IMPROVEMENT  OF  HARBOR  AT  DELAWARE  BREAKWATER,  DELAWARE. 

The  act  of  August  11, 1888,  appropriated  $100,000  for  the  coiitiuua- 
tion  of  this  inii)rovement.  Under  date  of  November  28, 1888,  a  con- 
tract was  entered  into  with  the  Brandy  wine  Granite  Company  for  the 
delivery,  at  the  price  of  $2.23  per  ton,  of  about  41,000  gross  tons  of  stone 
in  the  gap  between  the  breakwater  and  the  ice-breaker.  During  the 
past  fiscal  year  17,7.55  tons  of  stone  were  delivered,  making  the  aggre- 
gate amount  of  stone  furnished  under  the  contract  40,950  tons.  The 
contract  was  completed  September  27, 1880. 

The  work  in  progress  since  the  adoption  of  the  existing  ])roject  in 
1882  has  had  for  its  object  the  closing  of  the  gap  of  about  1,350  feet  be- 
tween the  breakwater  and  the  ice-breaker,  by  the  deposition  of  random 
stone  forming  the  substructure  of  the  work.  At  the  close  of  the  fiscal 
year  101,713  gross  tons  of  stone  had  been  placed  in  the  work,  thereby 
nearly^  completing  the  random  stone  substructure. 

A  survey  to  determine  the  exact  condition  of  the  work  was  attempted 
in  the  fall  o(  1889,  bnt  the  continuous  stormy  weather  and  rou0\.^wv<ikr 
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tiou  of  the  bay  prevented  its  aecomplishment.     It  is  proiK)sed  to  com 
plete  this  survey  durinfj^  the  early  summer. 

The  uearly  completed  condition  of  the  random  stone  8ubstract4ire 
made  it  necessary  to  provide  for  the  proposed  concrete  superstrnctnre, 
and  under  date  of  February  12,  1890,  Lieut.  Col.  Henry  M.  Robert^  then 
in  charge  of  the  work,  submitted  a  revised  project  for  the  work  remain- 
ing to  be  done,  which  was  approved  by  the  Department  on  Fehmaiy 
20,  1890,  and  is  appended  hereto. 

Tliis  project  proposes  that  the  random  stone  substructure  shall  be 
completed  with  a  sea  slope  of  1  vertical  to  2  horizon tal,  and  harlwr 
slope  of  1  vertical  to  1 J  horizontal ;  the  top  of  the  superstructure  to  be 
02  tVet  wide  and  16  feet  below  mean  low  water.  The  concrete  snper- 
structure  to  have  a  cross-section  of  27  feet  high  and  27  feet  wide,  with 
its  top  7J  feet  above  mean  low  water.-  The  superstructure  from  its  base 
to  a  height  of  about  2  feet  above  high  water  to  lie  built  of  concrete 
blocks ;  the  remaining  5^  feet  of  height  to  consist  of  concrete  in  mass. 
The  estimated  cost  of  completing  the  work  in  accordance  with  this  proj- 
ect was  $500,000. 

Within  the  last  two  years  the  shipping  in  the  harbor  has  severely 
suffered  from  two  unusually  violent  gales.  On  March  12, 1888, 27  ves- 
sels lying  at  anchor  behind  the  breakwater,  and  in  its  vicinity,  were 
driven  ashore  and  wrecked.  From  September  9  to  13, 1889,  the  harbor 
was  again-swept  by  a  severe  easterly  gale,  during  which  the  wind  at- 
tained a  velocity  of  from  60  to  76  miles  per  hour ;  23  vessels  were  driven 
from  their  moorings  behind  the  breakwater  and  wrecked  upon  the  adja 
cent  beach.  Several  vessels  anchored  in  the  bay  ami  10  miles  north  of 
the  breakwater  foundered  and  sunk  at  their  cables.  Most  of  the  ves^ls 
driven  upon  the  beach  were  subsequently  released,  but  a  number  were 
so  completely  wrecked  as  to  be  incapable  of  removal.  The  heavy  seas 
which  swept  directly  through  the  gap  between  the  breakwater  and  ice- 
breaker forced  vessels  away  from  the  area  of  deepest  water,  thereby 
greatly  restricting  the  available  anchorage  'ground  of  the  harbor.  Al- 
though the  seas  swept  away  the  bell-tower  and  platform  at  the  Ijgbt- 
house  on  the  breakwater,  no  material  injury  was  done  to  the  break- 
water beyond  the  displacement  of  a  few  stones  from  the  sea  slope  at 
the  northerly  end  of  the  work. 

In  the  sixty-two  years  which  have  elapsed  since  the  Delaware  Break- 
water was  first  planned,  great  changes  have  ensued  in  the  character, 
dimensions,  and  draught  of  the  vessels  for  which  protection  was  required 
and  provision  made.  In  addition  to  this  change  of  requirements,  the 
deep  water  area  then  available  for  anchorage  behind  the  breakwater 
has  been  greatly  reduced  by  shoaling. 

From  these  continued  causes  a  necessity  has  arisen  for  a  more  ample 
harbor  of  refuge  whereby  protection  can  be  given  to  the  deep  dnwigi^t 
vessels  parsing  this  part  of  the  Atlantic  coast,  and  in  expression  of  this 
need  the  commercial  and  maritime  interests  of  Philadelphia  have  al- 
ready memorialized  Congress. 

Even  assuming  that  such  a  deep-water  harbor  of  refuge  will  l)ecoiDe 
an  accomplished  fact,  there  nevertheless  remains  the  necessity  for  com- 
pleting the  existing  project  of  the  present  breakwater,  whereby  in- 
creased accommodation  will  be  given  to  the  four  or  five  thousaud  fish 
ing  vessels  and  smaller  coasting  craft  which  ye^irly  use  the  harbor  ami 
with  advantage  can  continue  to  do  so  even  after  a  more  capacious  har- 
bor is  built  in  the  vicinity. 

The  Maritime  Exchange  of  Philadelphia  maintains  a  station  on  the 
breakwater,  and  ttitougYi  \.^\ei^T^\^k*^^^^^^  V'^Xw^^^w  the  mainlaDil  ^^ 
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their  station  are  iu  conuection  with  the  shipping  of  the  harbor.  The 
reports  of  the  Maritime  Exchange  state  that  during  the  yeat  1889, 2,948 
vessels,  exclusive  of  tugs,  fishing,  and  small  coasting  craft,  anchored 
under  the  protection  of  the  breakwater. 

If  funds  are  available,  it  is  proposed,  during  the  next  fiscal  year,  to 
complete  the  substructure  and  commence  the  construction  of  the  con- 
crete superstructure.  A  detailed  project  for  the  execution  of  this  work 
is  now  in  course  of  preparation. 

This  work  is  situate  in  the  collection  district  of  Delaware.  Wiluiiii*;ton  in  the 
nearest  port  of  entry, at  which  the  revenue  collected  dnring  the  year  ending  Decem- 
ber 31, 1889,  was  $10,140.21.  Fort  Delaware  is  the  nearest  fort,  and  the  Breakwater 
Light  the  nearest  light-honse. 

Total  appropriations  to  June  30, 1890 *|Q,548,353.70 

Total  expenditures  to  June  30, 1890 2,547,125.92 

Total  appropriations  under  present  project  to  J  une  30, 1890 356, 250. 00 

Total  expenditures  under  present  project  to  June  30, 1890 355, 022. 22 

Money  statement. 

July  1, 1889,  amount  available $5,075.72 

July  1 ,  1889,  amount  covered  by  existing  contracts 39, 705. 15 

44,780.H7 
Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1, 1889 $43,649.Q5 

Jnly  1,1890,  outstanding  liabilities 74.43 

43,724.28 

July  1, 1890,  balance  availal>le 1,153.35 

Amnunt  appropriated  by  act  of  September  19, 1890 HO,  000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 81, 153. 35 

(Amount  (estimated)  required  for  completion  of  existing  project 420, 000. 00 
Amount  that  can  be  profitably  expended  in  fiscal  yearending^unc30, 1892  420, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acU  of  1866  and  1867. 


special  report  on  delaware  breakwater,  with  reference 
to  the  plan  for  closing  the  gap  between  the  breakwater 
and  the  ice-breaker. 

^  United  States  Engineer  Office, 

Philadelphia^  Pa,^  February  12,  1890. 

General:  I  have  the  honor  to  submit  the  following  report  upon  the 
Delaware  Breakwater,  with  a  recommendation  that  certain  modifica* 
tions  be  made  iu  the  present  plan  for  closing  the  g<ip  between  the  break- 
water and  the  ice-breaker. 

The  original  project  for  the  Delaware  Breakwater  was  submitted  in 
1828,  and  the  work  was  completed  in  1869,  at  a  cost  in  round  numbers 
of  $2,200,000.  The  work  consisted  of  two  detached  works  of  random 
stone  2,558  and  1,359  feet  long,  respectively,  separated  by  an  interval 
of  1,350  feet.  The  connecting  of  the  two  detached  portions  by  filling 
the  gap  was  commenced  in  1883,  and  is  still  in  progress. 

The  project  for  closing  the  gap  provides  for  a  brush  mattress  2  feet 
thick  and  100  feet  wide,  upon  which  is  to  be  placed  random  stone  to  a 
height  of  12  feet  below  mean  low  water,  at  which  level  it  is  to  have  a 
width  of  48  feet  with  side  slopes  of  1  vertical  on  2  hoTvx.o\it'a\\  \v^w\>cC\©. 
nibble  ibundation  is  to  be  placed  a  monolithic  aui^er^XxwcXjoct^  ks^I  ^«w- 
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Crete,  witli  a  height  of  24  feet  and  a  width  of  24  feet  at  the  bottom  and 
12  feet  at  the  top,  which  top  is  to  be  12  feet  above  mean  low  water  and 
about  7^  feet  above  mean  high  water. 

The  condition  of  the  work  at  present  is  as  follows:  The  brush  mat- 
tress was  completed  in  1884,  and  101,713  tons  of  random  stone  bave 
been  placed  upon  it^  raising  the  rubble  mound  at  places  to  within  1!: 
feet  of  Jow  water. 

A  survey  to  ascertain  the  exact  condition  of  the  rubble  mound  was 
attempted  last  fall,  but  had  to  be  abandoned  on  account  of  the  unpre 
cedented  stormy  season.  It  required  1.5  tons  of  stone  for  every  cubic 
yard  of  volume  in  the  completed  breakwater,  and,  as  the  rubble  monnd 
in  the  gap,  with  its  proposed  cross-section,  would  have  a  volume  of 
87,500  cubic  yards,  it  would  probably  require  about  131,250  tons  of 
stone  to  construct  the  rubble  mound  on  the  present  plan.  Of  this 
amount  101,713  tons  have  already  been  placed  in  the  gap,  leaving  only 
about  30,000  tons  yet  to  be  placed  to  complete  the  rubble  mound  on  the 
present  plan. 

It  becomes  necessary,  therefore,  to  be  prepared  for  at  once  commenc- 
ing the  superstructure. 

An  examination  of  the  present  plan  has  led  me  to  doubt  the  wisdom 
of  cariying  it  out  in  its  details.  My  objections  may  be  briefly  stated 
as  follows : 

(1 )  The  superstructure  is  to  be  a  monolith  of  concrete. — ^This  requires 
that  the  concrete  shall  be  mixed  on  the  breakwater  or  the  ice-breaker, 
which  are  masses  of  rubble-stone,  only  22  feet  wide  at  top  and  rising 
only  8J  feet  above  mean  high-water,  and  exposed  to  the  force  of  the 
waves  from  the  sea.  Work  could  only  be  carried  on  in  favorable 
weather  while  the  entire  force  would  have  to  be  constantly  employed. 
Material  would  have  to  be  brought  from  a  distance  in  quantities  too 
large  to  be  stored  on  the  breakwater,  which  would  necessitate  their 
being  stored  on  the  shore.  The  room  on  the  breakwater  is  so  small 
that  1  can  not  see  how  the  concrete  could  be  mixed  there  except  at 
great  exipense.  If  the  concrete  is  mixed  on  shore  and  transported  to 
the  breakwater  in  boats,  considering  the  uncertainty  of  prompt  deliveiy 
from  weather  and  other  causes,  there  would  apfiear  to  be  great  risk  of 
much  of  the  concrete  being  spoiled.  In  any  case,  I  think  the  expense 
would  be  much  greater  than  if  the  superstructure  were  made  of  concrete 
blocks,  constructed  where  they  could  be  mside  at  least  exi)ense,  consid- 
ering the  price  of  labor  and  of  material.  Even  if  the  breakwater  ex- 
tended to  the  mainland  so  that  there  could  be  railroad  communication 
between  the  place  where  the  concrete  was  mixed  and  the  work,  yet  even 
then  I  doubt  the  expediency  of  making  the  superstructure  a  monolith. 

(2)  The  cross-section  of  the  superstructure  is  too  light. — The  breakwater, 
when  completed,  will  consist  of  a  broken  line  composed  of  three  straight 
lines,  the  middle  one,  corresponding  to  the  gap,  being  much  more  ex- 
posed to  the  waves  than  the  others.  The  present  plan  for  the  super- 
structure of  this  middle  portion  provides  for  a  width  of  24  feet  at  the 
bottom  and  12  feet  at  the  top,  or  a  mean  width  of  18  feet.  Judging 
from  the  experience  of  the  past,  I  have  no  confidence  in  the  ability  of 
such  a  section  to  resist  the  force  of  the  waves  at  the  Delaware  Break- 
water, lam  inclined  to  think  an  addition  of  one  third  to  the  width 
would  suffice,  but  to  avoid  all  risk  it  would  be  better  to  add  50  percent., 
so  as  to  give  a  mean  width  of  27  feet  instead  of  18  feet. 

Instead  of  sloping  sides  I  would  make  them  vertical,  on  acccwntof 
the  great  inconvenience  with  the  block  system  of  having  so  many  siies 
as  are  necessitated  by  ^^eovi^t^wt  e.\i^\i^^vw  width ;  and  also  be^uisetlie 
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danger  is  more  from  sliding  than  overturning,  and  tbe  rectangular  sec- 
tion gives  a  greater  resistance  of  friction  by  placing  a  larger  volume  of 
concrete  out  of  the  water,  where  its  effective  weight  is  nearly  doul)led. 

(3)  The  rubble  niass  is  to  luive  its  top  loithin  12  feet  of  low  water — With 
vertical  superstructures  of  concrete  or  masonry  structures  the  force  of 
the  receil  of  the  wave  or  the  undertow  is  felt  to  a  very  great  depth,  and 
late  ex})erience  would  lead  to  placiug  the  foundation  as  Iovp^  iis  15  or  18 
feet  below  low  water  at  a  place  with  the  exposure  of  the  Delaware  Break- 
water. The  rubble  mound  is  now  at  such  a  height  that  it  would  be  ex-^^ 
pensive  to  make  its  tow  lower  than  15  feet  below  low  water,  aud  1 
would  recommend  that  that  height  be  adopted.  This  will  require  the 
removal  of  some  stone,  but  the  expense  is  justifiable. 

(4)  Only  24tfeet  is  allowed  for  tits  bermes  at  the  foot  of  the  superstruct- 
ure.— ^For  the  reasons  just  given  for  lowering  the  top  of  the  rubble 
mass,  I  would  recommend  that  there  be  a  berme  of  10  feet  on  the  harbor 
side  and  25  feet  on  the  exposed  side  of  the  concrete  superstructure. 
This  would  allow  of  the  placing  large  size  stone  at  the  foot  of  the  verti- 
cal wall  on  the  exposed  side,  and  add  very  much  to  the  protection  from 
undermining. 

(5)  The  rear  slope  of  the  rubble  mass  is  loo  gentle, — The  rear  slope  is 
placed  at  1  vertical  to  2  horizontal,  the  same  as  the  front  slope.  The 
rear  slope  of  the  present  breakwater,  which  is  more  exposed,  now  stands 
at  1  vertical  to  1.5  horizontal,  so  there  is  no  need  of  providing  for  a 
gentler  slope  in  the  gap. 

In  accordance  with  the  above  views  I  would  recommend  the  adop- 
tion of  the  following  project  for  completing  the  Delaware  Breakwater : 

REVISED  PBOJEOT. 

Rubble  mound, — The  rubble  mound  to  have  side  slopes  of  1  vertical 
to  2  horizontal  on  the  sea-face  and  1  vertical  to  1^  horizontal  on  the 
harbor  face ;  its  top  to  be  62  feet  wide  and  15  feet  below  mean  low 
water. 

Superstructure. — The  superstructure  to  have  a  cross-section  of  27 
feet  height  and  27  feet  width,  its  base  being  15  feet  below  mean  low 
water  and  its  top  7^  feet  above  mean  low  water;  the  material  of  which 
it  is  composed  to  be  concrete  blocks  ui)  to  about  2  feet  above  high  water, 
the  topping,  after  the  blocks  have  settled,  to  be  a  mass  of  concrete ;  the 
foot  of  the  superstructure  to  be  protected  on  the  sea- face  by  large  blocks 
of  stone  weighing  not  less  than  4  tons. 

ESTIMATE. 

20,(K)0  tuuB  rabble-Btone,  at  $2.50  per  ton $50,(00 

10,000  tons  very  large  rubble-stone,  at  $3  per  ton • 30,000 

30,500  cubic  yards  or  concrete  placed  in  work,  at  |IU  per  cubic  yard S^k^sOOO 

Superintendence  and  contingencies 55,000 

Total ; ^- 500,000 

This,  together  with  the  amount  already  appropriated,  exceeds  the  esti- 
mate for  the  existing  project  of  1882  by  $181,250. 
Very  respectfully,  your  obedient  servant, 

Henby  M.  Bobebt, 
Lieut,  Col.  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  S,  A. 
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United  Statks  Exgixekr  Office, 
Philadffphiaf  /'a.,  Jannarg  26,  1890. 

COLONBL:*  I  Iinvo  tlio  honor  to  submit  the  following  general  consideratioDH  relat- 
ing to  closing  the  gap  hetween  the  breakwater  and  the  ice-breaker  at  Delaware 
Breakwater  Harhor. 

The  project  for  this  work,  which  has  been  io  progress  since  1883,  may  be  saumitf- 
ized  nudcr  the  three  following  sabdivisions  : 

(1)  Placing  a  brush  mattress  foundation  2  feet  thick  and  100  feet  wide  along  tlw 
4.  axis  of  the  gap  to  prevent  scour. 

(2)  The  formation  of  a  random  stone  foundation  upon  this  mattress  sill  broa^fat 
to  a  height  of  12  feet  below  the  plane  of  mean  low  water,  with  a  top  width  of  4bteei 
and  side  slopes,  of  1  vertical  upon  2  horizontal. 

(3;  The  construction  of  a  concrete  superstructure  upon  the  random  stone  founda- 
tion with  a  hottom  width  at  12  feet  below  nfean  low  water  of  24  feet  and  a  top 
width  at  12  feet  above  mean  low  wat«r  of  12  feet. 

The  first  sub  division  was  completed  in  1834,  and  the  secoiid  has  been  so  nearlj 
completed  that  it  becomes  necessary  to  consider  in  detail  the  third. 

Even  thongh  the  project  stands  committed  to  a  concrete  superstructure,  it  tnigbt 
be  instructive  to  conbider  to  what  extent  such  a  superstructure  would  be  more  eco- 
nomical than  to  continue  with  a  construction  similar  in  section  to  the  existing  break- 
water. 

From  a  study  of  the  2G  sections  of  the  breakwater  taken  in  1872,  the  mean  section 
shown  in  accon:panying  sketch  (Fig.  1,  Plate  1)  has  been  compiled. 

The  present  slopes  of  the  breakwater  may  be  considered  as  slopes  of  eqnilibrinm 
resulting  from  the  action  of  waves  thereon,  and,  since  the  gap  will  be  exposed  to 
forces  in  no  way  less  than  those  iuipressed  upon  the  breakwater,  it  would  not  be  saf« 
to  assume  a  section  for  a  random  stone  breakwater  closing  the  e^ap  less  than  that 
which  is  found  to  exist  in  the  present  breakwater. 

The  original  depth  of  water  over  the  site  of  the  breakwater  was  about  30  feet  m 
determined  by  the  survey  of  1828.  The  mean  depth  over  the  original  site  of  the  gap 
as  determined  from  the  survey  of  1881  was  32  feet  Applying  this  increase  of  S  feel 
to  the  mean  section  of  the  breakwater  there  will  result  a  cross-sectional  area  of  495.3 
square  yards,  or  a  volume  for  a  random  stone  breakwater  closing  the. gap  of  165.1 
cubic  yards  for  each  linear  foot  of  the  work. 

Of  this  volume  of  165.1  cubic  yards,  106.3  cubic  yards  is  below  the  plane  of  12 
feet,  and  .')8.8  cubic  yards  above  the  plane  of  12  feet  below  mean  low  water. 

The  average  volume  contained  in  the  random  stone  foundation  for  the  existing  proj- 
ect of  closing  the  gap  is  65.1  cubic  yards  per  linear  foot  of  breakwater.  From  this 
it  follows  that  there  would  bean  excess  in  rubble  stone  of  (165.1—65.1)  lOOeubie 
yards  per  linear  foot,  if  the  present  section  of  the  break wat<er  was  used  in  closing 
the  gap  in  place  of  the  proposed  random  stone  foundation  with  a  concrete  saper- 
structure.  This  excess  of  100  cubic  yards  per  linear  foot  will  be  divided  as  follows: 
41  cubic  yards  will  be  below  the  plane  of  12  feet  and  59  cubic  yards  above  the  plane 
of  12  feet  below  mean  low  water. 

From  the  experience  gained  in  the  constructioti  of  the  bre<akwat6r  it  was  foand 
that  each  cubic  yard  of  volume  of  the  breakwater  was  et^ual  to  1.5  gross  tons  of  stone 
deposited.  Ou  this  basis  the  above  excess  of  100  cubic  yards  would  be  divided  aa 
follows: 

(41 X  1.5)  61.5  gross  tons  below  the  — 12.0-foot  plane. 
(59x1.5)  88.5  gross  tons  above  the  — 12.0- foot  plane. 

The  contract  cost  of  placing  these  quantities  of  stone  may  be  estimated  aa  fol- 

loWH  * 

61.5  gross  tons  at  $2. 50  .=  $153. 75 
88.5  gross  tons  at  |3.50  =r    309.75 

463.50 

This  amount  of  $463. 50  per  linear  foot  of  breakwater  represents  the  difference  in 
cost  of  an  entire  random  stone  breakwater  and  the  random  stone  fonndation  re- 
quired in  the  present  project,  or  it  is  the  amount  which  must  be  compared  with  the 
cost  of  the  concrete  superstructure  upon  the  rubble  base. 

For  the  purpose  of  reaching  on  approximation  it  may  be  assumed  that  the  cost  of 
the  necessary  plant  for  making  and  placing  the  concrele  superstructure  will  not  ex- 
ceed $60,000,  or  about  $2  per  cubic  yard  for  the  probable  section  of  the  concrete.  " 
it  be  furtber  assumed  that  in  addition  to  the  cost  of  this  plant  the  concrete  will  coat 
$S  per  cubic  yard  in  place  there  will  result  an  aggregate  cost  of  $10  per  cabic  yard. 

Dividing  the  previously  obtained  $403.50  by  this  cost  of  $10  per  cubic  yard  and 
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there  resoltR  46.3  cubic  yards  or  1,250  cnbic  feet  per  linear  foot  of  Hupcrstructure. 
AKsnining  tliat  tlio  miperstructure  will  be  24  feet  bi;;h,  us  provided  iu  the  existing 
project,  there  will  losiilt  a  mean  width  of  (P^50-f-24)  r>2  feet.  The  present  project 
provides  for  a  superstructure  24  feet  wide  at  base  and  12  feet  wide  at  top.  If  this 
section  be  increased  to  a  uniform  width  of  24  feet,  there  would  still  remain  the  mar- 
gin of  (52-1-24)  28  feet  in  favor  of  the  concrete  superstructure,  or  a  saving  of  25  cubic 
yards  per  linear  foot  of  breakwater. 

This  quantity  at  $10  per  cnbic  yard  represents  a  saving  of  |250  x^er  linear  foot,  or 
for  the  entire  length  of  the  gap  (1,:150  feet  by  |250)  $337,500. 

Or  it  might  be  stated  thus :  with  an  assumed  section  to  the  concrete  superstructure 
of  (24  X  24rfeet)  21^  cubic  yards  per  linear  foot  the  $463.50  would  permit  the  concrete 
to  cost  ($4()3.50  -f-  21^)  $21.73  per  cubic  yard.  Such  a  price  is  manifestly  more  than 
double  that  which  would  obtain  in  practice. 

From  the  foregoing  it  becomes  evident  that  a  concrete  superstructure  will  be  far 
more  economical  than  to  repeat  the  present  section  of  the 'breakwater. 

COMPAKISON  BETWEEN  THE  EXPOSURE   OF  THE  PRESENT  BREAKWATER  AND  A  WORK 

CLOSING  TJ(E  GAP. 

The  destructive  forces  impressed  upon  a  breakwater  vary  with  the  fetch  of  the  se- 
verest seas,  and  also  with  the  angle  of  incidence  between  the  lino  of  impact  of  such 
seas  and  the  axis  of  the  breakwater. 

Other  conditions  being  equal  the  force  of  impact  of  waves  of  translation  varies 
with  the  sin''  of  the*angle  of  incidence  as  above  detined. 

It  will  be  seen  by  reference  to  the  chart  of  Delaware  Bay  that  tfiis  angle  will  vary 
with  the  same  wave  in  the  case  of  the  breakwater  and  the  work  closing  the  gap  as 
follows: 
Angle  between —  Dogreea. 

B.  W.  and  line  to  enter  edge  New  Jersey  coast 55 

jGrap  and  line  to  onter  edge  New  Jersey  coast G7 

B.  W.  and  line  to  outer  edge  Shoals 47 

Gap  and  line  to  outer  edge  Shoals 58^ 

B.  W.  and  line  to  middle  exposure ^ 30 

Gap  and  line  to  middle  exposure 42 

B.  W.  and  line  to  end  Cape  Heulopen 13 

Gap  and  line  to  end  Cape  Uenlopeu 25^ 

Upon  the  assumption  that  the  force  of  the  same  line  of  wave  impinging  upon  the 
breakwater  and  upon  the  gap  with  the  above  angles  of  incidence,  will  be  proportional 
to  the  sin^  of  these  angles,  we  will  have,  considering  the  normal  impact  as  unity, 
the  following : 
Aqgle  between — 

B.  W.  and  line  to  outer  edge  coast 0.67 

Gap  and  line  to  outer  edge  coast 0.  ^^ 

B.  W.  and  line  to  outer  edge  shoals ., 0.53 

Gap  and  line  to  out^r  edge  shoals 4..  0.72 

B.  W.  and  line  to  middle  exposnre %... ^* ^ .0.25 

Gap  and  line  to  middle  exposure 0.45 

B.  W.  and  line  to  end  Cape  Henlopen 0. 05 

Gap  and  line  to  end  Cape  Henlopeu 0. 18 

From  this  comparison  the  exposure  of  the  gap  from  the  sector  which  is  unpro- 
tected by  coast  line  or  outlying  shoals  would  be  nearly  double  the  exposure  of  the 
present  breakwater.  Even  under  these  conditions  the  gap  would  stilLbe  exposed  to 
forces  which  are  only  about  one-half  of  those  which  would  result  if  the  axis  of  the 
gap  was  normal  to  the  line  of  approach  of  unob.'^tructed  waves  from  the  ocean. 

It  is  probable  that  the  apparent  advantage  of  this  obliauity  of  axis  to  the  line  of 
approach  of  maximum  waves  is  in  practice  somewhat  reduced  by  the  tendency  of  the 
adjacent  shore-lines  to  wheel  the  waves  into  liues  approaching  parallelism  to  the 
breakwater.  That  the  obliquity  of  the  axis  of  the  breakwater  to  the  lines  of  wave 
approach  modifies  the  effective  action  of  the  waves  is  shown  by  the  fact  that  the  sea 
slopes  are  much  steeper  than  those  which  are  found  upon  European  breakwaters  of 
similar  type  subjected  to  full  ocean  exposure. 
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DB8CRIPT10N    OK     BKEAKWATEU8     CONSISTING     OF     A     CONCRETE     SUPER6TRUCTVKI 

FOUNDED   UPON  A   KANDO^I   STONE  SUBSTRUCTURE. 

Such  breakwaters  have  been  built  at  the  followiug  localities: 


Locality. 


Colombo,  Ce^irlon 

Madras,  India » 

Mormagao,  India 

Manora,  India '.. 

Kustondlie,  Turkey 

Odessa,  Kussia 

Fiume,  Austria 

Ymuiden,  Holland 


LoDgitodeE. 


9CP 


The  following  table  gives  the  principal  diuieusions  of  these  breakwaters: 


Locality. 


Colombo  «... 

Madras 

Monuugao  .. 

Manora 

Kn8tendjle§ 

Odessa^ 

Fiumell  

Ymuiden  — 


Base  of 

super- 
structuro 
below 

Top  of 

super- 
structure 
uhove 

Total 

beigbtof 

saper- 

struct- 

Width  of 
super- 
struct- 

Range of 
tides. 

Height 

above 

high 

water. 

M.L.W. 

•20 

M.  L.  W. 

ure. 

ure. 

12 

32 

34 

2.0 

10 

22 

8 

30 

24 

3.3 

4,7 

U8 

:20 

38 

30 

6.0 

14 

15 

9 

24 

24 

8.7 

0.3 

tie 

-22 

12 
10 

28 
32 

12-18 
22-28 

12 
10 

22i 
t25 

24 

23^ 

1.5 

1.5 

18 

43 

28-38 

5.3 

12.5 

Depth 
of  water 
over»iie. 


IMO 
24-45 

»-n 

18-^10 
12-» 
2»-3a 
»-7l 
4941 


*  Bubble  and  10-ton  bags  of  concrete  extend  about  5  feet  above  the  base, 
t Sea-face  and  slope  protecte<l  with  largo  coiiorete  blocks. 
!  Includes  a  parapet  7  feet  high  and  15  feet  thick. 
h  Upon  the  west  shore  of  the  ulaok  Sea. 
jl  Upon  the  Gulf  Quarncro,  Adriatic  Sea. 

Of  the  foregoing  breakwaters  Colombo^  Madras,  Mormngao,  Manora*  and  Ymaideu 
are  exposed  to  ocean  waves;  Kusteudjio  and  Odessa  to  the  waved  of  the  Black  Sea, 
and  Finmo  to  the  waves  of  the  Gulf  of  Qnarnero,  on  the  Adriatic  Sea. 

The,  exposure  to  which  these  breakwaters  are  subjected  may  be  divided  into  two 
classes,  the  five  subjected  to  ocean  exposure  falliug  into  the  tin* t  class,  and  the  re- 
maining three  into  the  secoud  class.  In  using  the  experience  which  has  resulted 
from  these  works  as  a  criterion  for  construction  at  Delaware  Breakwater,  it  woald 
seem  only  natural  to  accept  the  exposure  of  the  first  group  as  more  similar  in  geoeni 
conditions  to  the  Delaware  Breakwater  thau  the  second. 

DEPTH  OF  CONCRETE  SUPERSTRUCTURE  BELOW  MEAN  LOW  WATER. 

In  the  five  works  comprising  the  first  group  the  foundations  of  the  concrete  snper- 
structure  are  placed  from  15  to  25  feet  below  mean  low  water.  This  might  have  been 
adopted  for  two  reasons,  viz:  (1)  Economy  of  construction  ;  (2)  Stability  of  the  work. 

In  the  case  of  Ymuiden  Breakwater,  where  the  rubble  base  was  only  :^  feet  in  thick- 
ness, it  seems  highly  probable  from  the  known  absence  of  stone  within  reasonable 
distance  from  the  site  of  the  work  that  the  depth  of  25  feet  was  chosen  iroui 
grounds  of  economy.  Excluding  Ymuiden,  for  the  remaining  four  works  the  depUi 
of  the  concrete  foundation  varies  from  15  feet  at  Manora  to  22  feet  at  Madras. 

The  earlier  breakwaters,  even  when  provided  with  a  superstructure  or  par»|»et. 
presented  to  the  sea  a  face  of  random  stone,  with  slopes  of  from  1.5  to  1.7  betweeu 
high  water  and  about  12  feet  below  mean  low  wat«r.  The  effect  of  these  long  fl** 
slopes  leading  up  to  the  parapet  naturally  reduced  the  force  of  the  waves  and  ma- 
terially lessened  the  back  draught  of  the  seas  and  their  efiect  upon  the  stone  forming 
the  sea-slope  below  the  surface  of  low  water. 

From"  the  experience  gained  in  the  older  types  of  breakwaters  it  was  inferred  ibat 
the  waves  had  no  influence  upon  large  rubble  at  a  depth  of  12  feet  below  mean  \o^ 
water;  but  that  which  was  true  of  the  older  types,  with  tlat  slopes  extending  ^'*^!' 
above  the  surface  of  the  water,  ceased  to  be  true  when  the  wave  was  met  by  a  verti- 
cal wall  founded  at  a  depth  of  12  feet  or  more  below  mean  low  water.  The  roc^'' ®[ 
a  wave  from  a  vertical  face  is  so  much  more  severe  than  the  recoil  from  a  long  n^^ 
slope,  that  it  seems  only  natural  to  expect  that  the  disturbance  of  the  rubble  base  m 
tho  former  case  would  be  carrierl  to  a  iriuch  greater  depth  thau  in  the  latter,  ^®"f** 
quently  the  linvUiug  dev>t\i  at  vjVucXi \w\iVi\^  >k\\*  foutul  to  bo  undisturb€»d  in  tho  oiwt 
types  of  breakwaters  waa  uot  \w  wa^^^  crv\j»i.i:vv»\\  n^V^m  w^^Xv^  V\  breakwaters  8lI^ 
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mounted  with  a  vertical  sapentractare  extending  well  below  the  anrface  of  mean 
low  water. 

This  radical  difference  between  the  action  of  a  vertical  wall  and  flat  slopes  of  ran- 
dom stone  has  resulted  in  material  changes  of  opinion  as  to  the  limiting  depth  of 
wave  disturbance,  and  where  a  depth  of  12  feet  was  formerly  considered  sufiBcient  to 
place  rubble-stone  beyond  the  action  of  wave%  depths  of  18,  and  even  22,  feet  are 
now  advocated  and  used. 

At  Aldemey  the  rubble  base  was  originally  placed  at  12  feet  below  mean  low  water, 
but  before  a  condition  of  stability  was  attained  the  ^op  of  the  rubble  mound  at  the 
base  of  the  superstructure  had  been  reduced  to  a  depth  of  between  15  and  18  feet,  and 
even  at  this  depth  it  was  necessary  to  maintain  the  top  of  the  rubble  with  ad(^ed 
material  to  replace  that  which  was  swept  away.  There  is  most  manifest  economy 
in  either  placing  the  rubble  so  low  at  the  first  as  to  secure  its  stability,  or  else  pro- 
tecting it  with  stone  too  large  to  be  removed.  Otherwise  the  stability  of  the  whole 
work  IS  endangered,  or  else  a  large  annual  expense  must  be  incurred  to  supply  the 
waste  and  thereby  insure  the  work. 

At  Tynemouth,  where  the  superstructure  is  founded  at  a  depth  of  20  feet  below 
mean  low  water,  it  has  been  necessary  to  protect  the  top  of  the  rubble  mound  on  the 
sea- face  with  a  double  row  of  large  concrete  blocks. 

At  Colombo  the  base  of  the  superstructure  at  2,000  feet  from  the  shore,  and  in  water 
90  feet  deep,  is  placed  16  feet  below  mean  low  water,  but  the  sea-face  of  the  work  is 
protected  by  large  rubble-stone  raised  to  a  height  of  5  feet  above  the  base,  and  such 
stone  fiirther  protected  with  a  close  layer  of  10-ton  bags  o£  concrete.  At  3,000  feet 
firom  the  shore,  and  in  water  40  feet  deep,  the  superstructure's  carried  to  a  depth  of 
20  feet  below  mean  low  water,  and  then  protected  by  large  rubble  and  concrete  bags 

At  Madras  the  base  of  the  superstructure,  founded  22  feet  below  mean  low  water, 
seems  t<»  have  been  sufficiently  deep  to  protect  the  top  of  the  rubble  base  from  the 
effect  of  wave  recoil.  .Nevertheless,  in  the  amended  project  for  the  extension  of  the 
Madras  breakwater  a  wave-breaker  is  provided  along  the  sea-face  of  the  superstruct- 
ure, consisting  of  large  random  blocks  of  concrete  piled  against  the  sea-face  and  extend- 
ing to  the  plane  of  high  water. 

At  Mormugao  the  base  of  the  superstructure,  founded  18  feet  below  mean  low  water, 
has  been  protected  on  it«  sea-face  by  a  wave-breaker  consisting  of  20-ton  concrete 
blocks  extending  above  the  plane  of  high  water. 

At  Manora  the  superstructure,  founded  at  15  feet  below  mean  low  water,  has  not 
suffered  from  any  reduction  of  the  rubble  base.  This  is  probably  due  to  the  reduced 
exposure  of  the  locality.  Joined  with  the  fact  that  the  superstructure  is  so  low,  prac- 
tically the  plane  of  mean  high  water,  that  the  seas  easily  pass  over  the  work,  and 
consequently  greatly  reduce  the  back'drausht  or  recoil  of  the  waves. 

At  Kustendjie  the  superstructure,  founded  at  l(i  feet  below  mean  low  water,  is  pro- 
tected on  the  sea-face  with  large  random  stone  blocks,  which  extend  about  8  feet 
above  the  base  of  the  superstructure. 

At  Odessa,  where  the  superstructure  is  founded  22  feet  below  mean  low  water,  the 
rubble  base  has  not  required  protection. 

At  Ymniden,  although  the  superstructure  is  founded  at  a  depth  of  25  feet  below  mean 
low  water,  the  sea-face  is  provided  with  a  wave-breaker  of  large  concrete  blocks  ex- 
tending above  the  plane  of  high  water.  This  added  precaution  was  probably  mide 
necessary  for  the  reason  that  the  rubble  base  was  only  3^  feet  in  thickness,  and  being 
founded  on  yielding  sand,  it  became  imperatively  necessary  to  protect  the  sea-face 
from  currents  which  would  produce  scour  and  the  consequent  settlement  of  the  eutlre 
work.  • 

With  the  exception  of  the  Manora  Breakwater,  the  top  of  which  is  not  above  mean 
high  water,  we  hud  that  even  when  the  base  of  the  snperstmoture  is  placed  at  from 
18jto  22  feet  below  mean  low  water  it  has  been  considered  necessary  to  give  in- 
creased assurance  to  the  rubble  base  by  special  protection.  While  the  formation  of 
wave-breakers  undoubtedly  strengthens  an  otherwise  weak  superstructure  it  is  highly 
probable  that  the  expenditure  of  a  less  amount  of  money  applied  towards  placing  th'e 
foundations  at  a  lower  level  or  in  giving  increased  thickness  to  the  superstructure, 
would  produce  better  results. 

From  the  foregoing  it  may  assumed  that  the  best  modern  practice  would  place,  in 
localities  subject  to  ocean  exposure,  the  base  of  the  superstructure  at  from  15  to  22 
feet  below  mean  low  water,  and  even  then  give  the  top  of  the  rubble  mound  addi- 
tional security  by  the  use  of  large  stone  or  concrete  blocks. 

COMPARATIV1B  EXP08URK  OF  THE  DIFFERSNT  LOCAl/ITIES   UNDER  CONSIDERATION. 

The  forces  tending  to  the  destruction  of  a  breakwater  depend  upon  the  exposure  of 
the  site,  or,  in  other  words,  upon  the  height  and  velocity  of  the  extreme  waves  which 
the  work  will  be  required  to  meet  and  the  angle  of  incidence  of  such  waves  with  tho 
breakwater. 

At  Colombo  the  direction  of  the  breakwater  from  the  \8^Tid  \ft  "^^  V^  "^.^  vci^  ^^>^ 
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direction  makes  an  angle  of  about  30°  with  the  northwest  monsoons  and  58^  with  the 
southwest  monsoons.  These  monsoon  winds  are  of  Ions  duration  and  prodnoe  the 
heayiest  seas  which  have  been  observed  at  Colombo.  Of  the  two  direotions  named 
the  southwest  monsoons  are  the  most  severe,  and  that  of  July,  1878,  which  somewhat 
injured  the  work  and  led  to  a  change  in  the  section  of  the  breakwater,  prodaeed 
waves  15  feet  high  from  trough  to  crest  and  with  a  velocity  of  about  35  feet  per  sec- 
ond. 

At  Madras  the  directions  of  the  breakwaters  are  8.  72P  E.,  conver^ng  by  return 
arms  at  angles  of  70°  with  the  short  arras. 

The  site  is  more  exposed  to  heavy  seas  than  at  any  other  of  the  localities  under 
consideration-.    Besides  the  monsoon  gales,  severe  cyclones  occur  in  May  and  Novem- 
ber, which  impress  heavy  seas  upon  the  breakwaters.    No  information  is  given  as  to 
the  angle  of  incidence  of  the  severest  storms,  but  it  is  stated  that  waves  over  15  feet 
in  height  are  experienced.    When  tfhe  work  was  nearly  completed  in  1881  a  cyclone 
from  the  north  severely  injured  the  breakwater  by  wrecking  the  converging  arms 
and  detaching  blocks  from  the  shore-arms  of  the  work.    The  destruction  of  the  former 
was  caused  by  the  side-long  rush  of  the  sea,  which  disturbed  the  rubble  base,  and  the 
displacement  of  the  blocks  firom  the  shore-arms  was  due  to  the  total  lack  of  horixon- 
tal  bond  between  the  blocks. 

At  Mormngaothe  direction  of  the  breakwater  is  N.  21°  E.,  and  the  work  is  folly 
sheltered  from  all  winds  except  from  the  southwest  around  to  the  northwest.  The 
heaviest  seas  arise  from  the  southwest  monsoon  which  strikes  the  breakwater  at  an 
angle  of  about  30°.  The  site  is  much  less  exposed  than  Madras  or  Colombo,  but  the 
breakwater  has  25  per  cent,  greater  width  than  the  former,  and  in  addition  is  pro- 
vided with  a  heavy  wave-breaker  of  random  concrete  blocks.  The  plan  for  the  work 
was  designed  just  at  the  time  that  the  Madras  breakwater  had  met  with  its  dissster. 
and  Harcourt  considers  that  the  wave-breaker  at  Mormugao  was  simply  an  addi- 
tional precaution  against  the  experience  of  Madras. 

At  Manora  the  breakwater  has  a  direction  of  8.  12°  E.  The  severest  storms  to 
which  it  is  exposed  are  the  southwest  monsoons,  which  produce  waves  15  feet  hi|(h, 
300  feet  apart,  and  with  a  velocity  of  about  30  miles  per  hour.  These  waves  impinge 
upon  the  oreakwater  at  an  angle  of  about  70°.  The  work  was  planned  for  a  super- 
structure about  4  feet  above  mean  high  water,  butsubseouent  settlement  rednoed  its 
top  surface  to  the  plane  of  high  water.  On  account  of  this  limited  height  of  snper- 
structure  the  heavy  seas  pass  entirely  ever  the  work.  During  such  gales  the  snper^ 
structure  has  a  swaying  motion,  and  even  under  moderate  swells  it  rocks  laterally  at 
the  top  one-fourth  of  an  inch. 

The  breakwaters  at  Knstendjie,  Odessa,  and  Flume,  located  upon  inland  seas,  pre^t 
such  modified  conditions  of  exposure  as  to  render  them  of  less  value  than  tne  pre- 
ceding cases  of  works  exposed  to  oceanic  seas. 

At  Tmuiden  the  breakwaters  cover  the  sea  end  of  the  Amsterdam  Canal^  and  are 
built  on  converging  lines  from  a  low,  sandy  shore.  The  directiou  of  the  northern  break- 
water is  east  and  west,  that  of  the  southern  N.  65°  W.  No  definite  information  hss 
been  found  as  to  the  height  or  velocity  of  waves  during  severe  gales,  beyond  the  gen- 
eral statement  that  the  low,  flat  shores  of  this  part  of  the  North  Crerman  Ocean  are  ex- 
posed to  heavy  seas  with  high  surf.  The  inference  seems  to  obtain  that  the  shallow 
depth  in  the  vicinity  of  Ymuiden  greatly  reduces  the  velocity  with  which  the  waves 
reach  the  breakwaters. 

To  determine  the  most  economical  dimensions  for  a  breakwater  at  any  given  locality, 
requires  that  the  maximum  exposure  be  fairly  known.  Such  exposure  can  not  be  pred- 
icated upon  averages,  but  must  take  into  consideration  the  effects  likely  to  result  from 
the  most  fortunate  combination  of  infreq^uent  causes  and  all  tending  to  produce  waves 
of  the  greatest  possible  height  and  velocity.  Such  results  would  not  follow  from  ordi- 
nary severe  gales,  but  would  rather  belong  to  tidal  waves  or  cyclonic  storms.  It  is 
also  possible  that  a  series  of  heavy  isochrpnous  waves  might  fall  upon  a  breakwater 
superstructure  so  as  to  induce  therein  a  swaying  motion,  which  would  become  aog- 
mented  if  the  interval  of  such  waves  was  in  rhythm  with  the  movement  of  the  su- 
perstructure until  the  work  yielded  to  the  increasing  vibrations. 

If  the  exposure  at  any  locality  where  a  breakwater  has  successfully  stood  can  be 
fairly  compared  with  the  exposure  of  the  locality  for  which  a  breakwater  is  to  be  de- 
signed, then,  other  conditions  being  similar,  a  reasonably  safe  criterion  is  obtained. 
But  every  new  determination  must  be  so  largely  a  question  of  Judgment  that,  eveo 
after  the  most  careful  comparisons,  assurance  of  results  can  not  be  assumed  nnlea 
quite  a  large  margin  is  allowed  to  cover  unrecognised  differences  of  conditions. 

In  consioering  tne  question  of  the  proper  dimensions  to  be  g^ven  to  a  breakwattf 
superstructure, more  valuable  indications  are  to  be  obtained  from  the  oases  of  lailaiei 
of  works  than  in  the  successes. 

The  Madras  Breakwater,  as  already  stated,  failed  entirely  from  an  error  in  the  de- 
tails of  construction,  by  which  no  bond  was  given  to  the  blocks  of  the  snperstruotors 
in  a  direction  transverse  to  the  axis  of  the  breakwater.    The  Bianora  Breakwater  oon- 
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tained  the  same  sonrce  of  weakness,  bnt  its  reduced  height  (the  plane  of  high  water) 
saved  the  superstmctare  from  a  fate  similar  to  that  of  Madras. 

Of  the  remaining  breakwaters  which  have  been  considered,  Colombo  furnishes  the 
only  case  of  partial  failure  which  could  be  used  as  a  valuable  indication  of  the 
necessary  section  of  a  breakwater  to  withstand  the  action  of  an  exposure  similar  to 
that  of  Colombo.  As  originally  designed,  the  breakwater  was  rectangular  in  sec> 
tion,  with  the  dimensions  shown  on  sketofa.    (Figs.  3  and  4,  Plate  1.) 

The  breakwater  was  given  a  width  of  50  feet,  so  as  to  utilize  the  top  as  a  quay. 
This  width  of  50  feet  consisted  of  a  sea-wall  24  feet  thick,  hearting>wall  of  rubble- 
stone  14  feet  thick,  and  a  harbor-wall  l2  feet  thick.  In  the  oonstrtietion  of  the  work 
the  sea-wall  was  kept  about  700  feet  in  advance  of  the  harbor-wall. 

In  July,  1878,  when  the  breakwater  had  attained  an  extension  of  about  1,300  feet 
from  the  shore,  and  when  the  24-foot  thick  sea-wall  was  700  feet  in  advance  of  the 
harbor-wall,  an  unusually  heavy  southwest  monsoon  caused  a  horizontal  displace- 
ment of  the  outer  end  of  the  advanced  sea-wall  **  to  the  extent  of  15  inches,  pivoting 
on  a  point  150  feet  landward,  and  lowering  the  outer  end  12  inches,  diminishing  to 
nothing  450  feet  ijishore.*'  •  •  •  **  xbe  signs  of  weakness  which  indicated  tjie  in- 
adequacy of  the  sea-wall  to  sustain  unaided  the  thrust  of  the  sea''  led  to  a  modifica- 
tion of  the  hitherto  adopted  plan.  The  use  of  the  breakwater  as  a  quay  was  abolished, 
because  it  waS  found  that  the  waves  swept  over  the  top  of  the  work  with  too  much 
force  to  permit  its  use  for  such  a  purpose.  The  failure  of  a  superstructure  24  foot  in 
thickness  to  withstand  the  shock  of  the  seas  had  been  demonstrated ;  consequently  the 
further  progress  of  the  sea-wall  was  delayed  until  the  harbor-wall  could  be  brought 
up  to  its  outer  end.  Then  the  dimensions  of  superstructure  were  modified  by  omit- 
ting the  rubble- hearting  between  the  sea  and  harbor  walls  and  uniting  the  two  walls 
in  one  section  *M  feet  in  thickness.  This  width  was  continued  for  the  remaining 
3,000  linear  feet  of  the  breakwater. 

At  the  time  of  this  failure  of  the  sea-wall  the  top  of  the  concrete  blocks  had  not 
yet  been  covered  with  the  monolith  of  concrete  4  feet  in  thickness,  which  after  aU 
settlement  had  ceased  was  finally  placed  so  as  to  unite  the  tops  of  the  blocks.  Al- 
though an  increased  stability  would  have  been  given  to  the  wall  by  this  concrete 
eapping,  yet,  on  the  other  hand,  the  added  height  of  4  feet  would  have  subjected  the 
superstructure  to  an  increased  displacing  force  from  the  waves.  This  experience  at 
Colombo  wasmost  valuable,  and  indicates  that  under  a  similar  exi>osure  the  thickness 
of  the  superstructure  to  insure  stability  must  be  something  greater  than  24  feet.  With 
the  wall  'M  feet  in  thickhess,  no  difficulty  has  subsequently  occurred,  and  of  course  it 
is  not  demonstrated  that  a  less  thickness  than  34  feet  would  not  have  insured  sta- 
bility. The  failure  of  the  wall  when  24  feet  thick  and  the  success  of  the  wall  when 
34  feet  thick  simply  indicates  that  somewhere  between  these  limits  assured  stability 
was  reached. 

MVTHODS  OF  CONSTRUCTION  ADOPTED  AT  THE  FOREGOING  BREAKWATERS. 

For  general  dimensions  see  table,  page  896. 

In  general  terms  (be  superstructure  of  the  breakwaters  of  Colombo,  Madras,  Mor- 
mugao,  Manora,  and  Knstendjie  consisted  of  superposed  blocks  of  concrete  arranged 
in  a  series  of  sections,  each  free  to  settle  in  planes  transverse  to  the  axis  of  the  break- 
water independently  of  the  other  sections  and  without  the  disruption  of  any  bond 
between  these  sections,  and  yet  each  massive  enough  to  withstand  the  shock  of  the 
seas. 

The  general  plan  of  those  superstructures  is  shown  on  Plate  2,  Figs.  1,  2, 3,  4,  and  5. 

The  transverse  planes  of  the  sections  are  iUcUned  to  the  horizontal  at  the  angles 
shown. 

The  superstructure  of  the  breakwaters  of  Odessa  and  Ymniden  consists  of  concrete 
blocks  laid  in  horizontal  courses  as  ordinaiv  bonded  masonry.  The  superstructure  of 
the  Ffume  Breakwater,  in  part,  consists  of  concrete  in  mass  deposited  in  frames  in 
th^  water,  so  as  to  make  a  monolith  of  the  entire  superstructure. 

Dimensions  of  blocks  in  iKe  first  five  hreakwaiere. 


Locality. 


Colombo  .. 
MadrSfl — 
Hormiigao, 
Manora  — 
KnAteodJie 


Height. 


Feet. 
6 
8 
8 
8 
6 


D«pth. 


Feet. 
Si 


5 


Length. 


L 


Feet. 

6, 9,  and  14 

12 

13  and  17 

12 


Weight. 


\ 


Tont 
17  to  30 
27 
28  to  37 
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:>  At  Colombo  each  sloping  section  of  bloclis  was  preTented  from  transrerse  nore- 

||  ment  by  five  joggles,  consisting  of  oblong  grooTes  formed  in  the  blocks  and  filled  sob- 

'f  seqnently  with  concrete  ih  bags.    These  grooves  were  18  inchee  in  a  direetion  st 

^  rignt  angles  to  the  axis  of  the  breakwater  and  gave  for  each  set  of  sloping  blocks  » 

nnited  cross-section  of  225  square  feet. 

At  Madras  the  blocks  of  each  sloping  section  are  connected  by  a  mortise  and  teoon 

Y  ^i  inches  wide  and  2i  inches  deep,  formsd  on  the  top  and  bottom  respectirely  ot  each 

I  blooky  bnt  no  attempt  was  made  to  connect  the  sea  and  harbor  rows  of  each  section 

I  or  the  several  sections  together. 

I  In  the  revised  plans  for  the  extension  of  this  breakwater,  ffrovision  is  made  for 

clamping  together  the  upper  pair  of  blocks.  This  lack  of  transverse  bond  was  the 
cause  of  a  part  of  the  injury  to  the  breakwater  whioh  occurred  in  1681. 

At  Mormngao  similar  mortises  and  tenons  were  used  to  those  desortbed  for  MadraH, 
and  in  addition  a  rectangular  vertical  joggle  15  inches  square  connected  each  pair  of 
blocks  of  the  upper  two  courses.    The  upper  pair  of  blocks  were  further  secnrsd  to- 

? ether  by  2-iDch  scjuare  iron  clamps  and  a  dowel  of  iron  7  feet  long  penetrating  3| 
eet  into  the  upi)er  pair  of  blocks.    (Plate  1,  Fig.  5.) 
I    ^        •  At  Manera  no  attempt  was  made  in  any  way  at  first  to  connect  the  sections  of  blocks. 

r    ^  Subsequently,  when  it  was  found  that  the  action  of  the  sea  displaced  the  upper  blocks, 

I  an  attempt  was  mads  to  add  to  their  stability  by  inserting  stone  dowels  between  the 

top  blocks  and  the  block  immediately  below.  The  breakwater  still  remained  as  two 
independent  walls  placed  side  by  side  without  even  a  connection  at  the  top  between 
them. 

At  Kustendjie  the  blocks  extended  entirely  through  the  wall  in  single  pieces,  and 
no  attempt  was  mode  to  connect  the  blocks  of  each  section,  or  the  sections  together. 

The  general  arrangement  of  joggle  boud  between  the  blocks  at  Colombo  not  only 

connects  the  several  sections,  but  also  the  individnal  blocks  of  each  section  and  seem* 

to  be  an  evolution  from  the  methods  which  had  preceded.    Mr.  Kyle,  the  resident 

engineer  of  the  Colombo  works^  stated  before  the  Institution  of  Civil  Engineers  that 

,1  while  the  system  adopted  worked  well,  it  was  still  open  t-o  improvement. 

In  the  Colombo,  Madras  (revised),  Mormngao,  and  Kustendjie  breakwaters  the  top 
of  the  blocks,  after  settlement  had  ceased,  wore  tied  together  by  a  monolithic  mass  of 
concrete  for  the  entire  width  of  the  superstructure  and  from  4  to  6  feet  in  depth. 
Such  a  mass  of  concrete,  besides  securing  the  upper  blocks,  protected  the  top  of  Uie 
wurk  from  the  pounding  action  and  sweep  of  the  seas,  and  largely  removed  the  dan- 
ger of  ii^ury  from  the  compression  of  air  or  water  in  the  upper  joints  of  the  blocks. 

At  Kustendjie,  where  the  sections  of  blocks  were  laid  at  an  angle  of  48^  with  the 
horizontal,  there  was  a  tendency  for  the  toe  of  the  lower  block  to  slip  ahead,  finally 
producing  a  concave  slope  to  the  transverse  section  of  the  superstructure.  Fix>m  the 
sketch  on  plate  2  it  will  be  seen  that  the  plane  of  the  foot  of  the  lower  row  of  blocks 
was  at  right  angles  to  the  face,  and  in  setting  the  lower  blocks  supporting  rubble- 
stoue  was  required  to  be  placed  under  the  base  of  the  block.  This  wonld  naturally 
leave  the  block  with  a  tendency  to  settle  outward  and  finally  produce  the  concave 
slope  described. 

At  Mormngao  there  was  a  slight  tendency  for  the  angle  of  the  slope  to  flatten  and 
become  concave  at  the  second  or  third  courses  above  the  base.  It  will  be  seen  by 
reference  to  plate  2  that  the  lower  face  of  the  lower  blocks  was  a  compromise  between 
the  forms  used  at  Kustendjie  and  later  works. 

At  Colombo,  Madras,  and  Manora  no  such  tendency  towards  the  slipping  of  the 
lower  blocks  and  consequently  flattening  of  the  slope  is  alluded  to  in  the  description 
of  these  works. 

At  Colombo  the  ultimate  settlement  of  the  tops  of  the  blocks  was  fh>m  8  to  18 
inches.  This  was  allowed  for  by  keeping  the  outer  end  of  the  work  slightly  higher 
when  first  laid. 

At  Madras  the  settlement  was  from  6  inches  to  4  feet,  the  latter  being  over  a  yield- 
ing bottom  of  sand  and  mud. 

At  Manora  the  settlement  was  excessive,  and  was  from  3  to  4  feet.  At  this  locality 
the  deposition  of  the  rubble  monnd  but  slightly  preceded  the  construction  of  the 
superstructure,  and  its  srttlement  was'  not  complete  before  the  superstructure  was 
added.  In  addition  to  this  the  sand  bottom  yielded  to  the  rubble  to  an  unexpected 
degree. 

At  Mormngao  the  settlement  of  the  superstructure  was  from  1^  to  2  feet  and  qnite 
even  in  extent. 

The  principle  of  using  sloping  blocks  arranged  in  more  or  less  vertical  sections  in- 
dependent of  each  other,  was  devised  to  overcome  the  difficulty  adhering  to  settle- 
ment and  the  resulting  dislocation  of  blocks   bonded  and  arranged  in  horiioetsl 
planes.    Again,  in  the  system  of  ordinary  horizontal  bond  the  outer  end  of  the  work 
j  required  to  be  left  in  an  unfinished  condition  from  the  necessity  of  stepping  back  the 

Ij  successive  courses  of  masonry  on  each  other.    With  the  system  of  sloping  blocks,  the 

QHter  eDd  Qf  th^  worV  ^^  <^^  ^U  Wme^  Va  ^ ^\Q^t  t^ud  more  secure  cond[itioQ. 
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The  BlopiDf:  block  system  was  flrst  adopted  at  Manora  in  1870,  aod  directly  after- 
ward at  Kusteof^ie,  then  at  Madras  and  Colombo,  and  lastlv  at  Mormugao  in  1880. 

Vernon -Haroourt,  in  disonssing  the  various  forms  of  oreakwatersy  says:  ''The 
mixed  system  (an  upright  wall  founded  upon  a  rubble  mound)  will  probably  have  the 
most  extended  application ;  and  of  all  varieties  of  the  type  the  best  appears  to  be  a 
superstructure  founded  some  20  feet  below  low  water,  upon  a  simple  rubble  base, 
formed  of  large  concrete  blocks  laid  with  overhanging  cranes  upon  the  sloping  block 
principle,  securely  connected  vertically  and  horizontally,  and  capped  with  concrete- in- 
mass  after  settlement  has  ceased." 

A  brief  allusion  may  be  of  interest  in  this  connection  to  the  cases  of  superstruct- 
ure, consisting  entirely  of  concrete-in-mass,  deposited  in  fhuues  and  forming  a  mono- 
lithic mass. 

As  applied  to  breakwaters,  this  method  of  constrnction  has  been  used  at  Aberdeen 
on  the  east  coast  of  Scotland,  Fraserburgh  and  Buckie  on  the  northeast  coast  of 
Scotland,  Newhaven  on  the  English  Channel  directly  south  of  London,  and  at  Fiume 
on  the  Austrian  frontier  of  the  Adriatic  Sea. 

At  Aberdeen  South  Pier  the  substructure  consisted  of  blocks  of  concrete  laid  as 
masonry  with  the  ordinary  horizontal  bond,  and  carried  to  a  height  of  about  4  feet 
above  the  plane  of  mean  low  water.  Upon  this  is  reared  the  superstructure  of  con- 
crete-in-mass. At  Abenleen  North  Pien  Fraserburgh,  and  Newhaven  the  substruct- 
nre  was  formed  by  50  to  100  ton  bags  of  concrete  deposited  from  a  hopper  barge  and 
brought  to  a  height  of  3  or  4  feet  above  mean  low  water,  and  upon  this  the  coucrete- 
in-mass  superstructure  was  placed. 

At  Buckie  the  breakwater  extends  to  a  depth  of  10  feet  at  mean  low  water.  The 
bottom  is  rooky  and  uneven,  and  the  breakwater  is  entirely  of  concrete  deposited 
within  frames  lined  with  Jute  cloth.  v 

At  Newhaven  the  substructure  consists  of  100-ton  bags  of  concrete  deposited  from 
hopi>er  barges.  This  substructure  is  brought  3  or  4  feet  above  mean  low  water,  and 
npon  it  is  reared  the  superstructure  of  concrete-in -mass  which  was  deposited  in 
frames.  The  filling  of  a  seotion'of  the  frames  was  commenced  at  low  water  and  usu- 
ally carried  on  ahead  of  the  rising  tide. 

At  Fiume  a  breakwater  was  commenced  in  1849,  whose  superstructure  was  built 
with  concrete-in -mass  founded  on  a  rubble  mound  at  a  depth  of  22^  feet  below  the 
water  surface.  The  locality  being  on  an  arm  of  the  Adriatic  Sea  is  greatly  sheltered. 
The  concrete  was  deposited  in  bottomless  frames  soured  to  piling  and  in  sections 
about  31  feet  in  length.  Fiume  furnishes  the  only  case  of '  a  breakwater  consisting  of 
a  conorete-in-mass  superstructure  founded  upon  a  rubble-stone  base.  In  subsequent 
breakwater  eztensiou  the  plan  was  modified  to  that  of  a  simple  rubble  mound  sur- 
mounted above  high  water  with  a  concrete  parapet. 

At  all  these  localities  the  breakwaters  are  used  as  quays. 

The  advantages  in  using  concrete-in-mass  or  in  bags  are  mainly  confined  to  small 
works  which  would  not  justify  large  expenditure  for  plant,  or  to  localities  where  stone 
is  scarce  and  the  foundations  are  firm. 

The  disadvantages  of  the  system  are,  that  it  is  not  suitable  for  irregular  settle- 
ment; it  requires  that  the  locality  should  be  sufficiently  shelt«red  to  permit  the  use 
of  piling  and  sea  staging ;  it  requires  the  use  or  larger  proportions  of  cement ;  it  in- 
troduces an  element  of  uncertainty  as  to  the  character  of  the  concrete  below  the  sur- 
face of  the  water,  and  it  does  not  permit  the  utilization  of  the  labor  force  except  at 
times  of  comparatively  calm  weather. 

With  the  exception  of  Buckie  and  Fiume  breakwaters  the  conorete-in-mass  was 
laid  entirely  above  the  surface  of  mean  low  water.  The  application  of  such  a  method 
of  construction  to  Delaware  Breakwater  would  contain  all  the  disadvantages  of  the 
system  to  a  marked  extent  and  without  any  of  its  advantages.  The  separation  of 
tne  work  from  the  mainland  would  require  the  transt>ortation  of  the  freshly  made 
concrete  to  the  work  in  barges,  and  with  any  delay  such  material  would  suffer  dan- 
gerous deterioration.  But  beyond  these  disadvantages  the  rubble  mound  has  been 
completed,  and  it  would  now  be  impracticable  to  place  the  necessary  piling  for  the 
sea  staging  and  the  concrete  frame  supports. 

In  setting  concrete  blocks  two  methods  have  been  used,  viz,  from  staging,  and  from 
cranes.  The  great  advantage  possessed  by  cranes  over  staging  upon  exposed  sites  is^ 
that  while  the  latter  must  be  left  exposed  to  storois,  the  former  can  always  be  rnii 
back  into  shelter.  And  although  the  first  cost  of  suitable  cranes  for  handling  heavy 
blocks  is  quite  large,  their  use  dispenses  with  the  great  labor,  ultimate  cost,  and 
delay  incident  to  tne  use  of  staging. 

The  advantage  seems  so  entirely  in  fa.vor  of  cranes  that  they  have  practically  taken 
the  place  of  staging  in  modern  works.  At  Kustendjie  alone  staging  was  used,  but 
the  total  length  of  the  breakwater  was  only  253  linear  feet,  and  tne  work  would  not 
have  economically  carried  any  large  expenditure  for  plant. 
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Cafnpo9ition  of  concrete  blocks  at  various  localitief. 
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1:7 
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The  parts  above  used  are  by  volume. 

The  authority  of  the  beat  practice  iu  work  of  this  kind  seems  to  be  the  use  of  Port- 
land cement  for  the  manufacture  of  concrete  blocks  in  proportion  of  about  1  tn  8 ;  in 
which  sand  occupies  two  parts,  with  gravel  and  SH-^i^^^li  broken  stones  for  the  remain- 
ing «ix  parts.  If  gravel  or  clean  shingle  can  not  be  economically  obtained  the  six 
parts  of  broken  stone  is  divided  into  four  parts  broken  to  pass  through  2^  to  3^  inch 
ring,  and  two  parts  clean-screened  stone  broken  to  three-fourths  inch  to  Ift  inch  cubes. 

Under  Mr.  Kyle's  experiments  at  Colombo,  concrete  blocks  of  the  latter  composi- 
tion, viz,  one  cement,  two  sand,  six  broken  stone,  gave  after  three  months  an  aver- 
age tensile  strength  of  41  pounds  per  square  inch  Of  section  and  a  crushing  strength 
of  4,231  pounds  per  square  iuch  of  section. 

To  sucn  a  mixture  of  concrete  hard  rubble-stone  was  afterwards  added  to  the  ex- 
tent of  about  40  per  cent  of  the  entire  volume  while  the  material  was  being  placed  in 
the  molds.  Care  was  taken  that  none  of  this  rubble- stone  came  within  4  inches 
from  the  surfaces  of  the  blocks. 

At  Colombo  the  molds  were  removed  after  three  days,  and  three  weeks  after  the 
blocks  could  be  set.  At  Manora  the  blocks  were  three  to  four  weeks  old.  At  Mor- 
mugao  when  about  three  weeks  old,  and  at  Kustendjie  when  two  weeks  old. 
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Coat  of  rubble  base  and  concrete  blocks  exclusive  of  coat  of  plant  and  superstructure. 
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Total  coat 
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Concrete  blocks. 
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$9.57 
4. 59 
627 
4.C2 
4.12 


*  This  price  iuclades  the  coat  of  setting. 

In  connection  with  the  cost  of  concrete  in  blocks  the  cost  of  concret«  in  bags  and 
n  frames  is  appended.  The  prices  given  as  in  the  case  of  concrete  blocks  are  excla* 
isive  of  the  cost  of  plant  and  superintendence. 
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No  comparison  can  be  fairly  made  in  the  cases  given  between  the  cost  of  con- 
crete in  blocks  and  concrete  in  bags  or  frames.  In  the  former  cases  the  work  was 
mainly  done  in  India,  largely  with  native  labor  aild  the  employment  of  women,  and 
where  expensive  freight  charges  had  to  be  added  for  cement,  tools,  and  machinery. 
With  the  latter  cases,  while  the  prices  for  labor  may  have  beeo  higher,  the  labor  was 
nndonbtedly  more  efficient,  and  the  cost  of  the  concrete  was  in  several  cases  materi- 
ally reducea  by  the  use  of  shingle  dredged  from  the  site  of  the  work  in  the  improve- 
ment of  the  harbor. 

The  entire  cost  of  the  works  at  Colombo  was  |3,274,000,  which  inclades  the  dredging 
of  the  harbor,  foreshore  reclamation,  shore  works,  and  all  expenses  of  administration. 
The  amount  given  in  t^e  table  of  $2,430,000  was  the  cost  of  the  breakwater  proper, 
increased  by  its  proportion  of  general  and  administrative  expenses.  The  ordinary 
labor  was  f  nrDished  by  prisoners  paid  at  the  rate  of  37|  cents  per  day  of  eight  hours. 
Cement,  tools,  machineinir,  etc.,  and  skilled  labor  were  brought  from  England.  The 
stone  was  brought  12  miles  by  rail. 

The  cost  of  the  Madras  breakwater^  $2,402,000,  contains  the  items  of  $395,000  for 
preliminaiy  expenses  of  surverys,  railways,  buildings  and  plant,  and  $150,000  for 
superintendence.  \ 

The  cost  of  the  Manora  breakwater,  $529,000,' contains  about  $75,000  for  plant. 

The  cost  of  the  Mormugao  breakwater,  $420,000,  contains  about  $20,000  for  superin- 
tendence and  $133,000  for  plant  and  its  maintenance. 

PROGBESS  IS  PLACINO  THE  CONCRETE  SUPERSTRUCTURE  AT  LOCALITIES  NAMED. 

At  Colombo  one  hundred  and  sixty-six  prisoners  working  ei^ht  hours  per  day  were 
able  to  make  six  blocks  per  day,  and  three  hundred  and  nine  prisoners  working 
twelve  hours  per  day  made  twelve  blocks  per  day. 

The  season  during  which  it  was  possible  to  lay  blocks  was  about  six  months,  dur- 
ing which  an  average  of  one  hundred  and  twenty-five  working  days  were  obtained. 
The  average  progress  of  superstructure  during  these  seasons  was  900  linear  feet  or 
150  linear  feet  per  month,  of  superstructure  34  feet  wide  and  from  24  to  28  feet  high. 
The  rate  of  progress  would  have  been  somewhat  higher"  if  the  blocks  could  always 
have  been  on  hand.  On  one  occasion  720  tons  were  set  in  twelve  hours,  which  was  at 
the  rate  of  one  30-ton  block  each  half  hour.  The  average  rate  was  about  8,000  tons 
per  working  month. 

At  Madras  the  superstructure.  24  feet  wide  and  30  feet  high,  was  advanced  on  the 
South  breakwater  at  the  rate  oi  990  linear  feet  per  season  of  six  months,  and  on  the 
north  breakwater  at  the  rate  of  770  linear  feet  per  season,  or  about  7,000  tons  per 
month.  . 

At  Manora  in  a  season  of  four  months  containing  ninety-two  working  days  nine 
hundred  and  ten  blocks,  each  27  tons  Weight,  were  set,  equal  to  710  linear  feet  of  break- 
water. The  average  rate  per  day  when  work  was  possible  was  ten  blocks,  or  270  tons, 
per  day,  or  about  6,000  tons  per  month.  The  highest  rat^  was  eighteen  blocks  per 
day^  but  at  one  time,  under  very  favorable  conditions,  six  blocks,  or  162  tons,  were  set 
In  one  hour  and  forty  minutes*  The  rate  of  progress  was  usually  controlled  by  the 
rate  at  which  the  top  of  the  rubble-mound  could  be  prepared  by  the  divers. 

At  Mormugao,  with  dimensions  of  superstructures  of  30  feet  wide  and  30  feet  high, 
the  average  rate  of  progress  was  109  linear  feet  of  superstructure  per  month.  It  is 
stated  that  the  progress  could  easily  have  been  200  feet  per  month,  or  10,000  tons,  if 
the  blocks  had  been  on  hand  ready  to  lay. 

From  the  foregoing  it  seems  fair  to  assume  that  with  the  blocks  on  hand  and  with 
suitable  appliances  for  handling  them  that  from  8,000  to  10,000  tons  of  concrete  blocks 
could  be  placed  in  a  superstructure  each  working  month. 

.This  rate  of  progress  applied  to  building  a  concrete  block  superstructure  at  Dela- 
ware Breakwater  would  be  equivalent  to  from  200  to  250  linear  feet  per  month,  or  the 
work  of  constructing  1,350  linear  feet  could  be  accomplished  in  five  or  six  working 
months. 

Trusting  that  the  compilation  of  facts  contained  In  the  foregoing  may  aid  in  the 
determination  of  the  best  method  of  construction  to  be  adopted  at  Delaware  Break- 
water, 

I  am,  most  respectfully,  your  obedient  swvant, 

L.  Y.   SCHKRMERHORN, 

Atmtant  Engineer, 
Lieut.  Col.  Henry  M.  Robert, 

Corpfr  of  Engineers,  U,  3.  A* 
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G8. 

I  IMPROVEMENT  OF  MANTUA  CREEK,  NEW  JERSEY. 


II 


I 


Mantna  Creek  discharges  into  the  Delaware  River  at  a  point  about 
10  miles  below  Philadelphia  and  opposite  to  Mifflin  Bar. 

An  examination  of  the  creek  between  its  month  and  the  village  of 
Mantua,  K.  J«,  a  distance  of  about  11  miles,  was  made  in  1881,  and  in 
1882  a  project  submitted  for  the  improvement  of  this  11  miles  of  creek 
so  as  to  obtain  a  channel  with  a  low-water  depth  of  10  feet  and  width 
of  80  feet  on  the  lower  one-half  mile  of  the  creek,  decreasing  to  4  feet 
deep  and  40  feet  wide  at  Mantua.  The  estimated  cost  of  obtaining 
such  a  channel  by  dredging  was  (35,000. 

The  river  and  harbor  act  of  August  2, 1882,  appropriated  $8,000  for 
the  improvement  of  the  creek,  but  its  application  was  withheld  await- 
;|  ing  further  appropriations. 

Uuder  date  of  February  27, 1889,  the  Chief  of  En^neers  directed 
that  a  report  be  made  upon  the  best  application  of  available  funds  for 
the  improvement  of  the  creek,  and  what  work  could  be  most  judiciously 
undertaken  to  relieve  navigation  to  the  phosphate  works,  or  that  part 
of  the  creek  covering  about  its  lower  one-half  mile. 

A  resurvey  of  this  part  of  the  creek  was  made  in  May,  1889,  and  a 

project  submitted  June  28, 1889,  for  the  expenditure  of  available  funds 

fl  1^  by  <^  the  formation  of  a  dredged  channel  66  feet  wide  and  not  less  than 

8  feet  deep  at  mean  low  water  between  the  8-foot  curve  in  the  Delaware 
Eiver  and  the  phosphate  works,  a  distance  of  about  3,000  feet."  This 
project  was  approved  by  the  Chief  of  Engineers,  July  2, 1889. 

Uuder  an  agreement  with  the  American  Dredging  Company  dated 
July  12, 1889,  20,000  cubic  yards  of  sand  and  mud  were  removed  at  tiie 
[J[^^  rate  of  13  cents  per  cubic  yard,  scow  measurement,  and  deposited  be- 

hind the  Mifflin  Bar  Dike.  By  this  work  a  channel  was  dredged  8  feet 
deep  at  mean  low  water  and  from  60  to  75  feet  wide,  extending  from 
deep  water  in  the  Delaware  River  to  the  phosphate  works  in  the  creek. 

Available  fiends  were  exhausted  in  the  accomplishment  of  this  im- 
provement. 

This  work  is  in  the  collection  district  of  Bridgeton,  N.  J.    Philadelphia  is  the  near* 
U  est  port  of  entry,  at  which  the  revenue  collected  during  the  year  ending  December 

[[  31,  1889,  was  1^2,612,956.17. 

Fort  Miffiin  is  the  nearest  fort,  and  Tinicam  and  Fort  Mifflin  Bar  range-lights  ire 
the  nearest  light-houses. 

Total  appropriations  to  June  30,  1890 $3,000.00 

Total  expenditures  to  June  30, 1890 3,000,00 


I'll 

i; 

i 


Money  statement 

Julyl,  1889,  amount  available *..^ $3,915.66 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  Uabilities 
outstanding  July  1,  1889 2,915.66 


Gg. 

REMOVAL  OF  WRECKS  FROM  DELAWARE  BAY  AND  RIVER. 

The  act  of  January  23, 1880,  appropriated  (25,000  for  the  removal  of 
the  wrecks  of  ten  vessels  which  foundered  at  Delaware  Breakwater 
Harbor  in  October,  Wll.    ISkV^Vi^  ot  tUeae  wrecks  were  removed  in 
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1880, 1881,  and  1882,  the  remaiuing  two  disappearing  as  obstructions  to 
navigation.  The  act  of  Angast  2, 1882,  made  the  balance  of  the  ap- 
propriation available  for  the  removal  of  any  wrecks  then  or  thereafter 
existing  in  Delaware  Bay  or  River. 

In  1^  and  1888  three  additional  wrecks  were  removed  from  the 
vicinity  of  Delaware  Breakwater  Harbor  auder  this  appropriation. 

Daring  the  past  fiscikl  year  no  wrecks  have  been  removed  under  this 
appropriation. 

t 

Money  statemenU 

July  1,  1889,  amount  available 9758.62 

July  1, 1890,  amouut  expended  during  fiscal  year,  exclasive  of  liabilities 

outstanding  July  1,  1889 .T 24.54 

July  1,  1890,  balance  available ^         r34.08 


G  10. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 

During  the  fiscal  year  six. wrecks  have  been  removed  under  the 
the  authority  of  the  act  of  Congress  approved  June  14,  1880. 

In  May,  1889,  the  Patriot  was  sunk  in  Delaware  Breakwater  Harbor 
in  about  5  fathoms  of  water.  The  wreck  was  a  dangerous  obstruction 
to  vessels  entering  the  harbor. 

Under  date  of  August  29,  1889,  •a  contract  was  entered  into  with 
Franklin  C.  Maull  for  the  removal  of  this  wreck  for  the  sum  of  $1,295. 
The  work  was  completed  on  October  16, 1889. 

In  September,  1889,  four  coal  barges,  the  Tonawanda^  Wdllace,  Oas- 
ilda^  and  8t.  Cloudy  and  the  bark  11  SalvatorCy  were  wrecked  in  the  Dela- 
ware Bay.  Three  of  the  coal-barges  sank  directly  in  the  Main  Ship- 
Channel,  about  4  miles  below  the  Brandywine  Shoal  light-house,  and 
the  fourth  upon  the  outer  point  of  the  Shears,  about  2  miles  north  of 
the  breakwater.  The  bark  27  Salvatorej  after  being  driven  stern  fore- 
most through  the  iron  pier  at  Lewes,  Del.,  sank  in  the  breach  formed 
in  the  pier. 

The  wrecks  were  considered  dangerous  obstructions  to  navigation, 
and  their  removal  was  at  once  undertaken.  As  it  was  impossible  to 
definitely  connect  the  names  of  the  four  coal-barges  with  the  sites  of 
their  wrecks,  they  were  designated  as  the  ^'  north  wreck,"  '^  east 
wreck,''  "  west  wreck,''  and  "  Shears  wreck." 

Under  date  of  November  30, 1889,  a  contract  was  entered  into  with 
the  Atlantic  and  Gulf  Wrecking  Company  for  the  removal  of  the  north 
wreck  for  the  sum  of  (3,850.  Under  date  of  December  17, 1889,  a  con- 
tract was  made  with  Charles  W.  Johnston  for  the  removal  of  the  east 
wreck,  west  wreck,  and  the  Shears  wreck  for  (4,000,  (2,800,  and  (4,200, 
respectively.  Under  date  of  November  30, 1889,  a  contract  was  entered 
into  with  Franklin  0.  Maull  for  the  removal  of  the  11  Salvatore  for  the 
sum  of  of  (1,749. 

Under  these  contracts  the  north  wreck  was  removed  January  31, 
1889,  the  east  wreck  May  29, 1890,  the  west  wreck  April  29, 1890,  the 
Shears  wreck  March  26, 1800^  and  the  11  Salvatore  April  30, 1890« 
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Ahutract  of  pnwoeaU  for  removal  of  the  wreek  of  the  hark  Patrioi^^  lying  in  Delaware 
Breakwater  Harbor,  Del,,  opened  August  21,  1869,  hy  Lieut,  CoU  Henry  M.  Robert, 
Corpe  of  Engineers, 


Na 


1 
2 
3 


Name  an<d  ftddress  of  bidder. 


Joseph  B.  Truxton  JLeweB,  Del 

Atlantic  and  Gulf  Wrecking  Company,  Somers  Point,  N.  J 
Franklin  C.  Maoll,  Lewea,  Del ^ 


Prloo. 


$1.490.M 
1. 450. 00 
1,286.00 


Contract  (dat«d  August  29,  1889)  entered  into  with  Franklin  C.  MauU. 

Abstract  of  proposals  for  removal  of  the  tvrecks  of  ike  coal  barges  Tonawanda,  Wallate, 
Casilda,  and  St  Cloud,  designated  as  below,  and  of  the  bark  11  Salvatore,  all  lying  in 
Delaware  Bay,  opened  November  23,  1889,  by  Lieut,  Col,  Henry  M,  Robert,  Corps  of 
Engineers. 


Name  and  address  of  bidders. 

* 

Price  for  removaL 

No. 

North 
wreck. 

East 
wreck. 

West 
wreck. 

Shears 
wreck. 

Bark 

D  Sal- 
▼a  tore. 

Amonnt 

1 

Franklin  C  Manll.  Lewes,  Del 

$4,000 
0,100 

3,850 

$6,000 
4.000 

5,900 

$3,300 
2.800 

3,000 

$4,760 
4,200 

4,400 

$1. 74» 
2,275 

2,300 

$20.fl$9 
19.375 

19.450 

2 
8 

Charles  W.  JohuHton.  Lewes.  Del 

Atlantic  and  Gnlf  Wrecking  Company,  Som- 
ers Point.  N.J 

Name  and  address  of  bidder. 

Recommended  fqr  acceptance. 

No. 

North 
Hrreck. 

East 
wreck. 

West 
wreck. 

Shears 
wreck. 

Bark 

USal- 
vatoro. 

AjDOOBt. 

1 

Fhmklin  C. Manll... 

$1, 749 

$1,7« 
^300 

$.85$ 

2 

Charles  W.  Johnston 

$4,200 

$3,000 

$4,200 

3 

Atlantic  and  Gnlf  Wrecking  Company,  Som- 
ers Point,  N.J :.....:...  

13.850 

Total  required  for  the  removal  of  the  five 
wrecks 

16,799.0$ 

1.  Contract  (dated  November  30, 1889),  for  removal  of  bark  Jl  iSaZt^afore  entered  into 
with  Franklin  C.  Manll. 

2.  Contract  (dated  December  17, 1889).  for  removal  of  "eaat  wreck,"  "west  wreck," 
and   *'  Shears  wreck,"  entered   into  with  Charles  W.  Johnston. 

3.  Contract  (dated  November  30, 1889),  for  removal  of  '^  north  wreck,"  entered  into 
with  the  Atlantic  and  Gulf  Wrecking  Company. 


G  iz. 
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PRELIMINARY  EXAMINATION  OF  ALLOWAY  CREEK,  NEW  JERSEY. 

United  States  Engineer  Office, 

Philadelphia^  Pa.,  December  29, 1888. 

General:  In  compliance  with  the  instmctions  contained  in  yoor 
letter  of  September  29, 1888, 1  have  the  honor  to  submit  the  following 
report  on  a  preliminary  examination  of  Alloway  Greek,  New  Jersey. 

Alloway  Greek  is  a  tributary  of  the  Delaware  River,  its  month  being 
about  7  miles  below  Fort  Delaware.  Its  lower  portion  is  very  deep, 
the  least  depth  even  at  its  mouth  being  over  12  feet  at  low  water, 
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wbereas  usaally  the  tribataries  of  the  Delaware  have  at  their  moaths 
very  shallow  bars.  At  10  miles  above  its  mouth,  at  Qninton,  the  stream 
is  crossed,  just  below  low  water,  by  a  12  inch  cast-iron  water-pipe, 
which  carries  watej^  to  Salem,  4  miles  distant,  and  effectually  termi- 
nates the  further  navigation  of  the  stream. 

This  lower  10  miles  of  the  creek  contains  9  bars,  carrying  less  than  6 
feet  at  low  water,  three  of  them  having  in  the  channel  a  least  depth  of 
4  feet.  The  aggregate  length  of  jthese  bars  is  about  7,000  feet.  A  cut 
100  feet  wide  with  an  average  depth  of  2  feet  would  give  an  excellent 
channel  with  6  feet  at  low  water  all  the  way 'up  to  Quinton,  excepting 
what  is  called  <^  the  canal,"  a  short  cut  not  100  yards  long,  which  is  deep 
enough,  but  should  be  widened  from  its  present  width  of  40  feet  to  75 
or  100  feet.  The  cost  of  this  improvement  should  not  exceed  (20,000. 
,  The  present  commerce  of  Alloway  Greek  amounts  to  as  much  as 
$*1,000,000,  according  to  the  very  full  statement  of  Messrs.  Hires  &  Co., 
forwarded  herewith,  two-thirds  of  the  amount  being  connected  with 
the  canning  and  window-glass  factories.  The  increase  of  2  feet  in 
the  draught  of  vessels  navigating  the  stream,  which  would  result  from 
the  proposed  improvement,  would  naturally  reduce  freights  and  prove 
a  great  benefit  to  commerce.  The  country  tributary  to  this  stream  is 
not  supplied  with  railroad  facilities  and  must  depend  mainly  upon  Al- 
loway Creek  to  get  its  produce  and  manufactures  to  market. 

In  my  opinion,  Alloway  Creek  is  worthy  of  improvement.  The  least 
amount  required  for  a  survey  and  report  as  contemplated  by  the  act  of 
August  11,1888, 1  would  estimate  at  (600. 

There  are  forwarded  herewith  the  following  papers : 

(1)  Statistics  of  commerce  furnished  by  Messrs.  Hires  &  Co. 

(2)  Copy  of  Assistant  Engineer  L.  Y.  Scliermerhorn's  report  of  examination. 

(3)  Sketch  of  Alloway  Creek. 

Very  respectfully,  your  obedient  servant, 

Hbney  M.  Egbert, 
Lieut,  CoL  oj  Engirieera. 
Brig,  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  S.  A. 


rbport  of  mr.  l.  t.  schbrmkrhorn,  assistant  enginesb. 

United  States  Engineer  Office, 
Philadelphia,  Fa,,  December  12,  1888. 

Colonel  :  I  have  the  honor  to  snbmit  the  following  report  apon  an  examination  of 
Alloway  Creek,  New  Jersey,  required  under  the  provisions  of  the  river  and  harbor 
act  of  August  11,  1888. 

The  creek  rises  in  the  eastern  part  of  the  township  of  Alloway,  Alloway  County, 
N.  J. ,  at  a  point  about  25  miles  above  its  mouth,  and  flowing  generally  in  a  south- 
westerly direction,  discharges  into  the  Delaware  River  at  a  point  nearly  opposite 
the  lower  end  of  Reedy  Island,  or  about  seven  miles  below  Fort  Delaware. 

The  examination  was  carried  only  to  the  village  of  Quinton,  10  miles  above  the 
month,  for  the  reason  that  Just  above  the  bridge  at  Quinton  the  stream  is  crossed  by  a 
cast-iron  water-pipe  which  carries  the  water  supply  from  a  pond  at  Qninton  to  the 
village  of  Salem,  distant  about  4  miles.  This  water-main  is  12  inches  in  diameter 
and  its  top  is  barely  below  mean  low  water. 

At  the  village  of  Alloway,  which  is  4^  miles  above  Qninton,  the  creek  is  crossed  by 
a  mill-dam.  Even  if  the  water-main  at  Quinton  did  not  constitute  a  barrier  to  the 
improvement  of  the  creek  above  Quinton,  there  is  too  small  an  amount  of  commerce 
above  Qninton  to  justify  any  attempt  at  improving  this  upper  4i  miles  of  the  stream. 

Between  the  mouth  of  the  creek  and  Quinton  the  stream  bas  a  low- water  width  of 
from  200  to  300  feet.    The  border  land  to  the  creek  is  generally  marsh  meadow,  indif- 
ferently protected  firom  overflow  by  light  dikes.    The  bed  of  the  «t««\L  \%  eoTSi'^csf^Kk^ 
of  mu)l  and  sand,  the  later  always  occurring  in  the  BhalioN?  ieM^>ie^   1^i«t^  ^xa  "k^^ 
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Till)  mouth  of  the  creek  carries  iiito  the  Delaware  Biv< 
chaaael,  from  13  tu  14  feet  deep  at  meao  low  wbUit.  Thi 
bar  »t  the  month  of  the  crouh  is  quite  lenmrknble, 

Tlie  ntean  rise  uf  the  tide  st  the  mi>Lth  uf  the  creek  i 
Bridgv  aboul!>rB«t,aiid  atQuintonalHiutl  feet.  This  n 
the  tide  ia  prubaLily  cuneeil  by  the  ojien  dikee,  whiub  al 
vdliiriie  oil  the  lower  reaohei  of  the  er«ek. 

'I'tie  creok  id  eroawd  bf  the  three  drnw-brideeti  locntei 
Uriilge,  f))  liiilea  ahove  the  moatli ;  at  liaiiRock^  Landlnij 
and  at  (juintoii,  10  mlluB  above  the  mouth.  These  diuv 
ample  i<peiiiii|;B,  and  are  in  good  repair  atid  easily  opei 
briil^p  at  Hancuok'B  LaiidingTH  rather  unfoitiinatnly  chot 
lit  ari  abrupt  beiiil  where  shnal  awim  occur  both  above  ■ 
shiia-l  above  the  liridtce,  an  8ith.iei|uentljr  deaurjbed.  ia  i 
oliHi  riii.-iioiiH  to  Bavit;»tioii,  and  the  difflcalty  of  passing  t 
pruElmity  to  the  dritw-apau  of  the  hriilge. 

Althoneh  tlieao  bridges  Ate  urovided  with  siiltJilile  d 
with  regular  brid(te*tenders.  riis  up«r»tian  of  the  Hauci 
plislied  by  a  tender  euiployed  by  parties  interpHled  iu  t 
liver  iu  her  trips  lietwoeu  Phtladelphiu  «ud  (julututi. 
Latiditi^:  Is  without  a  tvuder  aud  v«aHeU  ttn  obliged  tutie: 
su  an  tu  eitlu>r  permit  some  of  Ihe  erew  goinR  nshore  tu 
to  obtain  such  service  fWiiu  some  chauiw  poaser-by.  Upon 
uthers  Ibroiighoiit  the  ooantry,  this  lack  of  brid<re-tetii] 
nith  draws  which  reqairo  to  be  frequently  opened  is  a  v 
■tractlou  to  navicalion. 

The  villaee  at  Hancock's  Bridge,  S}  miles  above  the  ' 
about 9U0,  Ithasonuor  more caitnlug  ractorie«,  in  providt 
foniiH  tlie  shippinK  c«uter  for  the  settlenieuts  at  Ha^rerittc 
and  quile  a  large  coniignoua  country.  The  village  of  C 
mmilh,  huA  A  iKipiilstiou  of  about  800.  It  liua  several  c 
Ktaas-workfl,  oud  is  tbe  center  of  &  thriving  and  well.ii 
The  nearest  railroad  to  the  vitiates  of  Quiut^u  aud  H: 
Railroad,  at  Saleui,  N.  J.,  which  is  from  4  to  li  uiilea  distai 

The  exiitteuce  and  lucation  of  the  obatiuctjuus  to  navig) 
alioWD  on  the  accomunnyiog  sketch  were  determined  bj 
steam  yncht  Hei'naia  at  about  high  water  and  without 
creek  and  a  return  trip  on  a  rising  stage  of  the  tide  under 
Piulgett,  wbo  for  many  years  has  sailud  a  tug-boat  betweei 
and  who  woe  thoroughly  familiar  with  all  the  shoals  of  t 
mailf  along  the  channel  alioiit  100  fnet  apart,  aud  thnir  pt 
points  un  the  eketch  and  river.  Whenever  tbe  atutoiuDn 
or  the  BouudingH  indicated  shoal  areas  their  general  posilia 
located  by  tbe  cuuUgurutioD  of  the  banks  of  tbe  creek. 
marks  itloug  the  banks  the  sounditjgs  could  be  reduced 
proximal  ion, 

Tlia  opinion  of  those  interested  in  the  improvement  of 
6-foat  low-water  channel  would  meet  all  present  requln 
rraulla  of  the  examination  Indioate  that  such  a  diaunel  c 
hy  a  isotnparutively  aniatl  expenditure,  but  that  any  mati 
depth  would  require  au  expenditure  entirely  d isproporti oui 

The  following  statement  shows  the  location  and  ext«n 
termined  by  this  exau:iuation  : 


TAillti" 
Tf  ludua 
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The  sboals  at  ^'  The  Square,"  "  Above  Canal/'  and  at  *'  Second  Bridge^  (Hancock's 
Landing)  are  those  which  are  most  complained  about  and  which  this  examination 
indicates  as  carrying  the  least  water. 

The  cut-off  just  above  Hancock's  Bridge,  known  as  the  ''Canal,"  has  a  widtb  of 
about  40  feet  and  a  low-water  depth  of  from  11  to  12  feet.  This  canal  has  resulted 
from  a  shallow  artiiicial  ditch  made  some  years  ago,  which  quickly  enlarged  to  its 
present  dimensions.  The  parts  of  the  creek  which  w€re  cut  off  by  the  caual  have 
materially  shoaled,  and  the  throttled  section  of  the  creek  at  this  point  acts  as  a  bar- 
rier to  the  free  moveme|it  of  the  tidal  volume.  To  correct  this  evil,  and  to  give  ves- 
sels a  sufficiently  wide  channel  to  pass  each  other  at  this  locality^  the  canal  should 
be  widened  to  100  feet,  if  the  improvement  of  the  creek  is  undertaken. 

To  reach  an  approximate  estimate  of  the  probable  cost  of  improving  these  shoal 
areas  so  as  to  afford  a  channel  75  feet  wide  and  6  feet  deep  at  mean  low  water,  it  may 
be  assumed  that  the  excavation  will  average  2  feet  deep  for  an  aggregate  distance  of 
about  7,000  feet,  which  would  require  the  removal  of  about  50,000  cubic  yards  of 
material ;  if  the  channel  width  be  assumed  as  100  feet  it  would  require  the  removal 
of  about  70,000  cubic  yards,  scow  measurement. 

If  the  wideniixg  of  the  canal  to  a  width  of  abont  100  feet  and  to  a  depth  of  6  feet 
at  mean  low  water  over  the  widened  area  be  atlopted  as  part  of  the  improvement  of 
the  creek,  it  will  add  about  10,000  cubic  yards  to  the  foregoing  estimates  of  quanti- 
ties. The  material  dredged  from  the  shoal  aroas  of  the  channel  should  be  deposited 
in  the  old  channels  at  the  canal. 

If  the  commercial  importance  of  Alloway  Creek  is  deemed  sufficient  to  justify  its 
improvement,  a  systematic  survey  should  be  made  of  the  parts  of  the  creek  where 
an  improved  channel  is  necessary.  These  localities  can  be  quite  exactly  determined 
by  a  rnnning  examination,  which  can  comprehensively  pass  over  those  parts  where 
no  improvement  is  required,  and  in  so  doing  determine  the  shoal  areas.  Detailed 
surveys  of  those  shoal  areas  can  be  then  made  as  they  are  successively  reached.  By 
this  plan,  at  a  cost  not  exceeding  $600,  all  surveys  can  be  made  which  are  necessary 
for  forming  a  definite  plan  of  improvement  and  a  reliable  estimate  of  its  cost. 
Very  respectfully,  yoi^  obedient  servant, 

L.  Y.  SCHERMKRHORN, ' 

Aaaislant  Engineer. 
Lieat.  Col.  Hjenry  M.  Robert, 

Corps  of  Engineers f  U.  8.  A. 


commercial  statistics. 

December  1,  1888. 

We  herewith  submit  for  your  information  a  statement  of  the  business  doue  and 
depending  upon  the  stream  known  as  Alloway  Creek,  being  an  approximate  estimate 
of  $1,050,200. 

The  nnmber  and  kind  of  vessels  navigating  the  oroek  are,  one  steam-boat  making 
two  trips  weekly,  two  sloops,  ten  schooners,  fifteen  bf^rgeq,  tugs,  boats. 

The  maximnm  draught  of  boats  is  7^  feet. 

The  kind,  quantity,  and  value  of  shipments  are  specified  as  follows: 


Shipments. 


Intatbe  oreek :  • 

Coal tons. 

Sodaash do  .. 

Sand do... 

Lime  (for  maonfactarinK  purposes) do... 

Fertilisers do... 

German  clay do... 

Lumber  (for  manufactnring  pnrposes) feet. 

Lumber  (for  buildiug  puri>o8es) & *. do... 

Tin  platea  for  cans boxes. 

Bolder tons. 

Labels  for  cans.. 

Orster-sbeUs basbels. 

iJrme  (for  fertilizing) do... 

Mercbandiaei  general  store do... 


Quantity. 


12,000 

500 

2.000 

400 

800 

100 

2,000,000 

1, 000,  OUO 

20,000 

70 


120,000 
20,000 


Unt  of  tbe'creekx 

Window-f(las8 boxes. 

Caimed  goods do... 

Ship-timber feet. 

Gnun  and  farm  prodaoe bushels. 


\ 


00,000 
176,  000 
125, 000 
1QQ,<M(S 


Value. 


$42,000 

J3,000 

3,000 

2.400 

20,000 

1.500 

25,000 

25.000 

100,000 

2-»,  000 

10. 000 

4.800 

1,500 

200,000 


470, 200 


150,  000 

350.000 

5,  UOO 
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the  bar  by  a  diHtauue  of  about  400  feet.  The  abn 
wtiiuL  is  required  in  cros^iDg  the  bar  has  fi^iven 
it  btiiirs. 

The  improvenieut  of  (he  Square  can  be  best  ac 
inga  chauitel  across  the  bar  and  coustruetinit  a 
aw  fret  long  exteudiut;  obliquely  from  the  left 
wantH  the  (li>ei)-watvr  ehanuel  l)elow  the  tiar.  Su( 
the  elib  ciirrouts  from  their  present  path  along  t 
ceiitratp  them  upon  the  dredged  channel  avross  tl 

The  dike  should  be  ibrmed  of  the  material  i 
across  the  bar,  it«  channel  slope  being  afterwai 
wash  by  a  facing  of  stone  about  otie  foot  iuthickn 
the  dike  could  be  used  as  a  dumping  baain  for  s 
dredged  from  the  bar  not  required  for  the  con 
Such  a  dike  could  probably  be  built  for  less  than 

The  "Canal,"  which  is  almnt  oue-half  mile  alw 
cock,  is  an  artificial  ciit-ofi'  about  liOO  feet  iu  lengl 
ago,  by  which  the  creek  at  this  point  was  shorten 
mile.  This  canal  is  about  60  feet  .wide  between  i 
carries  a  depth  of  from  6  to  7  feet  in  a  channel  ai 

Besides  the  difflonlties  arising  from  tbe  use  of  : 
wide,  the  creek  is  throttled  by  this  reduction  in  it 
tent  as  to  materially  diminish  the  tidal  volume  \ 
of  tbe  stream  above  the  canal.  Any  plan  lor  th 
loway  tjreek  should,  in  addition  to  the  fbrmatior 
point  6  feet  deep  and  75  feet  wide,  provide  for  the 
to  about  150  feet  Iwtween  the  low-water  lines,  \ 
mal  low-water  width  of  the  creek  iu  the  vicinit 
would  require  the  removal  of  about  8,000  cubic  ya 
amount  has  been  provided  for  in  the  foregoing  ei 

At  Upi^er  Hancock  Bridge  the  obstruction  t 
partly,  in  the  shoal  areas  Just  above  the  bridge,  ai 
itself.  This  bridge  is  so  located  across  the  creek 
proximity  to  an  abrupt  turn  in  the  creek  which 
upon  the  side  ol  the  creek  opirosite  to  the  side  cov 
of  the  bridge.  This  inconvenient  position  of  the  i 
and  at  the  bend  above,  forces  vessels  iu  passing 
abruptly  from  oue  side  of  the  creek  to  the  other,  i 
are  obliged  to  waft  for  the  opening  of  the  draw,  i 
the  unfortunate  location  of  the  bridge  becomes  s 

Between  the  mouth  of  Alloway  Creek  and  < 
crossed  hy  three  bridges  provided  with  draws  of 


liuncack  Briilge  oleitr  drnn-HpAD 

U|ippr  Hnucook  Bridge  clear  ilraw-sp»n 

Quia  ton  Bridge  cXt^ar  draw-spnn 

These  bridges,  although  provided  with  suit-abl 
vided  with  regular  bridge- tenders.  The  draw  at 
uued,  since  only  a  small  amount  of  commerce  pa 
Bnt  during  the  season  of  navigation  the  Hancocl 
lo  be  opened  several  times  each  day. 

When  this  service  is  required,  vessels  desiring 
either  tie  up  at  an  ai^'acent  landing,  so  as  to  pen 
open  the  draw,  or  they  must  depeud  upon  smn 
perform  the  8er9\ce  tot  l\\«m.   TXvw,  m»u\Qi^dH 
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the  draw  is  particalarly  embarrassing  at  the  Upper  Hancock  Bridge, 
where  the  location  of  the  bridge  and  the  direction  of  the  channel  ap- 
proach thereto  makes  it  very  difiQcalt  to  stop  the  vessel  until  the  draw 
can  be  opened  by  ohe  of  the  vessel's  crew.  If  Alloway  Greek  is  to  be 
improved,  some  better  provision  should  be  made  for  the  proper  handling 
of  the  draw-bridges. 

PLAN  AND  ESTDfAXE.* 

The  plan  of  improvement  which  has  been  indicated  may  be  summa- 
rized as  follows :  The  formation  by  dredging  of  a  channel  6  feet  deep  at 
mean  low  water  and  60  feet  wide  from  Quinton  to  a  point  about  1,000  feet 
above  the  Upper  Hancock  Bridge ;  from  thence  a  channel  of  the  same 
depth  and  at  least  76  feet  wide  down  the  stream  to  the  lower  side  of  the 
Square.  At  the  Caual,4n  addition  to  obtaining  a  channel  of  the  dimen- 
sions named,  the  width  of  the  creek  is  to  be  increased  to  about  150  feet 
between  its  low-water  lines.  At  the  Square  the  dredged  channel  is  to 
be  supplemented  by  a  deflecting  dike  about  500  feet  in  length,  formed 
of  the  dredged  material,  with  its  channel-face  protected  by  a  covering 
of  stone  1  foot  thick. 

I  would  estimate  the  cost  of  this  plan  of  improvement  as  follows: 

100,000  onbio  yards  of  dredging,  at  20  cents |20, 000 

500  linear  feet  of  dike 1,500 

Contingencies  and  superintendence 3,500 

•  

25,000 

This  estimate  is  based  upon  appropriations  of  not  less  tiian  $12,000 
at  a  time.  With  small  appropriations  the  cost  would  excem  the  above 
estimate.  It  would  be  far  better  if  the  entire  $25,000  was  appropriated 
at  one  time. 

The  general  commercial  statistics  of  Alloway  Greek  are  given  in  the 
report  of  the  examination  under  date  of  December  29, 1888. 

There  are  transmitted  by  this  mail,  in  a  separate  package,  four 
tracings  *  covering  that  part  of  the  creek  which  requires  improvement. 
Very  respectfully,  your  obedient  servant, 

JSbnby  M.  Kobebt, 
Lieut.  CoL  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A, 

,     •  Omitted. 
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the  bar  by  a  distance  of  aboat  400  feet.    The  abrapt  change  in  directioii 
which  is  required  in  crossing  the  bar  has  given  this  locality  the  name 
{!  it  bears. 

i|  The  improvement  of  the  Sqaare  can  be  best  accomplished  by  dredg- 

I  ing  a  channel  across  the  bar  and  constracting  a  deflecting  dike  aboat 

5iM)  feet  long  extending  obliqnely  from  the  left  bank  of  the  creek  to- 
wards the  deep-water  channel  below  the  bar.  Snch  a  dike  would  divert 
the  ebb  currents  from  their  present  path  along  the  left  bank  and  con- 
centrate them  upon  the  dredged  channel  across  the  bar. 

The  dike  should  be  formed  of  the  material  dredged  fh>m  the  cat 
across  the  bar,  its  channel  slope  being  afterwards  protected  against 
.  wash  by  a  facing  of  stone  about  one  foot  in  thickness.  The  area  tehind 
the  dike  could  be  used  as  a  dumping  basin  for  any  excess  of  material 
dredged  froqi  the  bar  not  required  for  the  construction  of  the  dike. 
Such  a  dike  could  probably  be  built  for  less  than  $1,500. 

The  ^^  Canal,"  which  is  about  one-half  mile  above  the  village  of  Han- 
cock, is  an  artificial  cutoff  about  200  feet  in  length,  formed  many  years 
ago,  by  which  the  creek  at  this  point  was  shortened  more  than  one-half 
mile.  This  canal  is  about  50  feet  .wide  between  its  low- water  lines  and 
carries  a  depth  of  from  6  to  7  feet  in  a  channel  about  25  feet  wide. 

Besides  the  difficulties  arising  from  the  use  of  a  channel  only  25  feet 
wide,  the  creek  is  throttled  by  this  reduction  in  its  width  to  snch  an  ex- 
tent as  to  materially  diminish  the  tidal  volume  passing  to  the  reaches 
of  the  stream  above  the  canal.  Any  plan  for  the  improvement  of  Al- 
loway  Creek  should,  in  addition  to  the  formation  of  a  channel  at  this 
point  6  teet  deep  and  75  feet  wide,  provide  for  the  widening  of  the  cana! 
to  about  150  feet  between  the  low- water  lines,  which  is  the  least  nor- 
mal low- water  width  of  the  creek  in  the  vicinity  of  the  canal.  This 
[  :  would  require  the  removal  of  about  8,000  cubic  yards  of  material,  which 

amount  has  been  provided  for  in  the  foregoing  estimates  of  quantities. 
At  Upper  Hancock  Bridge  the  obstruction  to  navigation  consists 
partly,  in  the  shoal  areas  just  above  the  bridge,  and  partly  in  the  bridge 
itself.  This  bridge  is  so  located  across  the  creek  as  to  place  it  in  elose 
proximity  to  an  abrupt  turn  in  the  creek  which  carries  its  best  water 
r '  upon  the  side  of  the  creek  opposite  to  the  side  covered  by  the  draw-span 

i- 1  of  the  bridge.    This  inconvenient  position  of  the  channels  at  the  bridge 

I;  and  at  the  bend  above,  forces  vessels  in  passing  this  locality  to  haul 

j!  abruptly  from  one  side  of  the  creek  to  the  other,  and  when  such  vessels 

are  obliged  to  wait  for  the  opening  of  the  draw,  as  is  usually  the  case, 
the  unfortunate  location  of  the  bridge  becomes  strongly  manifest 
I  Between  the  mouth  of  Alloway  Creek  and  Quinton  tlie  stream  is 

I  crossed  by  three  bridges  provided  with  draws  of  the  following  dimen- 

sions : 

Feet 

Hancock  Bridge  clear  draw-span 54 

Upper  Hancock  Bridge  clear  draw-span 4*2^ 

Quinton  Bridge  clear  draw-span 48 

These  bridges,  although  provided  with  suitable  draws,  are  not  pro- 
vided with  regular  bridge- tenders.  The  draw  at  Quinton  is  but  seldom 
U8ed,  since  only  a  small  amount  of  commerce  passes  at)ove  that  point 
But  during  the  season  of  navigation  the  Hancock  bridges  are  required 
to  be  opened  several  times  each  day. 

When  this  service  is  required,  vessels  desiring  to  pass  the  draw  mnst 
either  tie  up  at  an  adjacent  landing,  so  as  to  permit  one  of  the  crew  to 
open  the  draw,  or  they  must  depend  upon  some  chance  passer-by  to 
perform  the  service  iox  Wx^kXix.   T^'va  \3E«w\<Qd,  of  h$^ving  no  attendant  to 
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the  draw  is  particalarly  embarrassing  at  the  Upper  Hancock  Bridge, 
where  the  location  of  the  bridge  and  the  direction  of  the  channel  ap- 
proach thereto  makes  it  very  difficult  to  stop  the  vessel  until  the  draw 
can  be  opened  by  ohe  of  the  vessel's  crew.  If  Alloway  Greek  is  to  be 
improved,  seine  better  provision  should  be  made  for  the  proper  handling 
of  the  draw-bridges. 

PLAN  AND  BSTniATB/ 

The  plan  of  improvement  which  has  been  indicated  may  be  summa- 
rized as  follows :  The  formation  byi  dredging  of  a  channel  6  feet  deep  at 
mean  low  water  and  60  feet  wide  from  Quinton  to  a  point  about  1,000  feet 
above  the  Upper  Hancock  Bridge ;  from  thence  a  channel  of  the  same 
depth  and  at  least  76  feet  wide  down  the  stream  to  the  lower  side  of  the 
Square.  At  the  Caual,4u  addition  to  obtaining  a  channel  of  the  dimen- 
sions named,  the  width  of  the  creek  is  to  be  increased  to  about  150  feet 
between  its  low- water  lines.  At  the  Square  the  dredged  channel  is  to 
be  supplemented  by  a  deflecting  dike  about  500  feet  in  length,  formed 
of  the  dredged  material,  with  its  channel-face  protected  by  a  covering 
of  stone  1  foot  thick. 

I  would  estimate  the  cost  of  this  plan  of  improvement  as  follows : 

100,(300  oabio  yards  of  dredging,  at  20.oent8 $20, 000 

500  linear  feet  of  dike 1,500 

Contingencies  and  superintendence 3,500 

25,000 

This  estimate  is  based  upon  appropriations  of  not  less  tiian  $12,000 
at  a  time.  With  small  appropriations  the  cost  would  excera  the  above 
estimate.  It  would  be  far  better  if  the  entire  $25,000  was  appropriated 
at  one  time. 

The  general  commercial  statistics  of  Alloway  Greek  are  given  in  the 
report  of  the  examination  under  date  of  December  29, 1888. 

There  are  transmitted  by  this  mail,  in  a  separate  package,  four 
tracings  *  covering  that  part  of  the  creek  which  requires  improvement. 
Very  respectfally,  your  obedient  servant, 

JSbnby  M.  Kobebt, 
Lieut.  Col,  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  U.  8.  A. 

,    •  Omitted. 
BNG  90 B8 
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APPENDIX  H. 


IMPBOYEMENT  OF  HARBORS  AND  RIVERS  IN  THE  STATES  OF  DELA- 
WARE AND  MARYLAND,  AND  OF  MAURICE  RIVER,  NEW  JERSEY,  AND 
THE  INLAND  WATER-WAY  FROM  CHINCOTEAGUE  BAY,  VIRGINU,  TO 
DELAWARE  BAY. 


REPORT  OF  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT,  MAJOR  OF 
ENGINEERS,  RETIRED,  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING 
JUNE  30,  im,  WITH  OTHER  DOCUMENTS  RELATING  TO   THE  WOBKS, 


IMFROVEMBNTS. 


1.  Maurice  River,  New  Jersey. 

2.  Wilmington  Harbor,  Delaware. 

3.  Ice  Harbor  at  New  Castle,  Delaware. 

4.  Dnck  Creek,  Delaware. 

5.  St.  Jones  River,  Delaware. 

6.  Mispillion  Creek,  Delaware. 

7.  Broad  kin  River,  Delaware. 

S.  Inland  water-way  from  Cbincoteagne 
Bay,  Virginia,  to  Delaware  Bay,  at 
or  near  I^wes,  Delaware. 


9.  Broad  Creek,  Delaware. 

10.  Snsq  neb  anna  River  above  and  below 

Havre  de  Grace,  Maryland. 

11.  Fairlee  Creek,  Maryland. 

12.  Corsica  Creek,  Maryland. 

13.  Cboptank  River,  Maryland. 

14.  Harbor  at  Cambridge,  Maryland. 

15.  Removing  sunken  vessels  or  craft  ob- 

structing or  endangering  naviga- 
tion. 


E](AMINATIONS  AND  SURVEYS. 


16.  Appoqniniroink  Creek,  Delaware. 

17.  Wicomico  River,  Maryland. 

18.  Nortb  East  River,  Maryland. 

19.  Chester  River  between  Crnmpton  and 

Jones's  Landing,  Maryland. 

20.  Manokin  River,  Maryland. 


21.  Elk  River,  Maryland. 

22.  Onancock  Harbor,  Virginia. 

23.  Harbor  of  Cape  Charles  City  and  ap- 

proaches by  Chen  ton  lulet,   Vir- 
ginia. 

24.  Chincoteague  Inlet,  Virginia. 


United  States  Engineer  Office, 

Wilmington  Bel.,  July  9, 1890. 

General  :  I  have  the  honor  to  traDsmit  herewith  the  annual  report 
of  the  works  of  river  and  harbor  improvement  in  my  charge  for  the  fis- 
cal year  ending  Jane  30,  1890. 

I  was  assist^  dnring  the  year  by  Mr.  A.  Stierle,  assistant  engineer, 
in  the  prosecution  of  these  works. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 

United  States  Agent 
Brig.  Gten.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  8,  A. 
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H  I. 

IMPROVEMENT  OF  MAURICE  RIVER,  NEW  JERSEY. 

As  stated  in  my  last  anuaal  report,  the  appropriation  of  $10,000 
made  by  the  act  of  August  11,  1888,  was  still  unexpended  at  the  close 
of  the  fiscal  year  ending  June  30,  1890,  owing  to  the  high  prices  then 
prevailing  for  dredging. 

The  work  had  previously  been  advertised,  and  as  the  lowest  bid 
received  was  30  cents  per  cubic  yard,  scow  measurement,  or  16  cents 
higher  than  the  price  paid  in  1887  for  dredging  in  the  same  locality  and 
which  was  measured  in  this  place,  it  was  deemed  advisable  to  with- 
hold the  money  for  better  prices.  In  December,  1889,  the  authority  of 
the  Chief  of  Engineers  was  obtained  to  have  the  work  done  in  open 
market.  Of  two  offers  received,  that  of  the  American  Dredging  Com- 
pany, viz,  15  cents  per  cubic  yard  removed  and  measured  in  place, 
w^  the  lowest.  They  are  now  engaged  in  dredging  the  river,  and  the 
the  work  under  the  present  appropriation  will  be  completed  in  Jalj, 
1890. 

The  available  funds  are  to  be  expended  in  widening  the  channel  near 
Millville  and  in  deepening  it  wherever  necessary. 

Operations  were  commenced  on  May  6, 1890,  and  up  to  the  close  of 
the  fiscal  year  49,918  cubic  yards  of  material  had  been  removed  from 
the  channel. 

The  original  project  was  for  a  low-water  channel  100  feet  wide  and 
6  feet  deep  from  the  town  of  Millville  to  a  point  about  4  miles  below, 
where  the  natural  and  continuous  6-foot  depth  is  found,  and  for  a  4-foot 
channel  along  the  wharves  in  the  town  named. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1890,  the  sum  of 
$28,816.83  had  been  expended,  and  the  projected  channel  has  been  ex- 
tended the  full  width  and  depth  to  1,000  feet  above  the  bridge  at  Mill- 
ville. 

It  is  proposed  to  continue  the  improvement  of  the  channel  with  the 
amount  asked  for  by  extending  it  to  the  head  of  navigation,  if  soffi- 
cient  funds  are  appropriated. 

This  work  is  in  the  collection  district  of  Bridgeton,  N.  J.,  which  is  also  the  nesrst 
port  of  entry. 

The  amoant  of  revenue  collected  there  during  the  fiscal  year  ending  June  30, 1390, 
was  176.62. 

AMOUNTS  APPROPRIATKD. 

By  actpas«edAuffust2,  1882 $3,009 

By  act  approved  July  5,  lb84 17,00(1 

By  act  approved  August  5,  1886 5,00(1 

By  act  of  August  11,  1888 10,000 

Money  statement 

July  1,  1889, amount  available  ...a ^..    $9,991.0? 

July  1,  1890y  amount  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1. 1889 $3,-807.90 

July  1,  1890,  outstanding  liabilities 4,204.77 

8.012.67 

July  1, 1890,  balance  available 1,97&^ 

Amount  appropriated  by  act  of  September  19,  1890 8,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1891 9. 978. 40 

{Amount  (estimated)  required  for  completion  of  existing  project 69,000,00 
Amount  that  can\>«  pio^ta^^Y^r  c^x.^Quded  in  fiscal  year  ending  Jane  30,1892   20, 000.00 
Sabxnitted  in  oompWdiiice  ^V\.\i  t^^v^xo^^x^xj^  ^\  ^ri^U<;^t3a  2  of  rirer  Md 
barboi  wM  ot  VM  «a^\^  ^ 
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COMMBBCIAL   STATIBTlCS. 

Beoeipia, 


GlMsUloatloii. 


&»w  prodnctfl:  Coal,  pig-iron,  ahip-timber,  ice,  cotton 

If  ananctnred  prodncts :  Bricks,  lertilisen,  and  sawed  lumber. 

AKricnltural  prodacta :  Grain  and  hay 

General  merohandiae 


2Vm«. 
27,030 

7.776 

4,471 

100 


38,370 


Value. 


0327.000 

07,700 

00,400 

4,000 


480^200 


Shipments, 


Clasalfloation. 


Raw  pipdnotfl :  Cordwood,  sand,  day,  and  gravel 
Manufactured  produots :  Iron  pipe  and  lomber. . 
Agricultural  products :  Hay 


Value. 


$100,325 

376.000 

2,000 

"464,325 


Total  tonnage,  115,976  tons.    There  was  no  increase  since  last  report. 
Vesaeh  sailing  and  trading  in  Maurice  Biver,  New  Jersey. 


Class  of  TesselB. 

No. 

Aggregate 
tonnage. 

Draught. 

Trips. 

Tn)lght  flteancFB. .-- .■■.. 

S 

1 
22 

Not  giyen. 

16 
1,621 

Fut. 

8 

One  monthly ;  two  firom  seven  to  eight 

trips  per  year. 
Once  or  twice  per  month  and  weekly. 

Tuff-boftts.  X.... 

SolioeD^Ts. 

4  to  10 

Vessels  huilt  and  repaired  during  the  year. 


Built: 

Schooners....  . 
Repaired : 

Steam-barge... 

Sailing  vessels. 

Schooners 


No. 


1 

47 
6 


Registered 

total 

tonnage. 


484 

150 
470 


Draught 
when  leav- 
ing ship- 
yard. 


FtsL 


74 


Calculated 

maximum 

dmoght 

when  loaded. 


F$et 


16 


H  2. 

DiPBOYEMENT  OF  WILMINGTON  HARBOR,  DELAWARE. 

At  the  beginning  of  the  past  fiscal  year  advertisements  had  been  pub- 
lished for  proposals  for  dredging  a  15-foot  low- water  channel  150  feet 
wide  between  the  DelawarOtBiver  and  Market  Street  Bridge,  under  the 
appropriation  of  $30,000  made  by  act  of  August  11, 1888.  Bids  were 
oi>ened  July  29,  and  the  contract  was  awarded  to  the  lo^«»X»V>^^^^^^ 
the  National  Dredging  Oompany  of  Wilmiugtoii)  I>cA.)1^t6  \»t\<^\^Ksai^ 
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13.9  cents  per  cnbic  yard,  measured  in  scows.  Operations  were  com- 
menced on  August  26  and  ended  on  December  9, 1889,  The  amount  of 
material  removed  from  the  channel  was  165,214  cubic  yards,  principally 
mud,  sand,  and  gravel.  The  channel  dredged  extended  from  the  15- foot 
curve  in  the  Delaware  Biver  to  the  Shellpot  Bridge  of  the  Philadelphia, 
Wilmington  and  Baltimore  Railroad  across  the  Christiana  Biver,  a  dis- 
tance of  7,200  feet.  This  section  was  dredged  to  the  fall  proposed  width 
of  150  feet.  From  the  bridge  and  through  the  north  draw  of  it  another 
cut  SO  feet  in  width  was  dredged  in  an  up-river  direction  for  a  distance 
of  900  feet,  until  it  intersected  and  led  into  the  main  channel  above. 

The  repairs  to  the  jetty  at  the  mouth  of  the  Christiana  Biver  which 
were  found  necessary  at  the  beginning  of  the  past  fiscal  year  were  de- 
layed at  that  time  on  account,  as  then  stated,  of  a  stringency  in  the 
lumber  market  for  large-sized  timber.  Authority  had  been  obtained  to 
do  the  work  by  day's  labor  and  to  purchase  material  in  open  market 
Upon  making  a  close  examination,  however,  it  was  found  that  during 
the  delay  additional  damage  had  been  done  and  that  the  repairs  would 
have  to  be  made  upon  a  larger  scale,  and  proposals  were  invited  to  do 
the  work  by  contract.  Of  two  bids  received  that  of  Mr.  Ira  Lunt,  of 
New  Castle,  Del.,  was  the  lowest,  and  the  contract  was  awarded  to  him. 
He  commenced  the  repairs  September  27  and  finished  October  20, 18S9. 
The  work  embraced  the  removal  of  370  linear  feet  of  face  timber,  77 
cross-ties,  147  running  feet  of  sheet-piling  with  53  walling  strips,  3S 
braces  and  caps,  and  116  planks  in  the  board  walk.  There  were  used 
in  addition  300  cubic  yards  of  large  stone  for  filling  into  the  cribs  and 
132  cubic  yards  of  riprap  on  the  south  face  of  the  outer  end  of  the  jetty. 
The  cost  of  the  repairs  was  $1,463.67.  The  amount  expended  doriiig 
the  fiscal  year  ending  June  30, 1890,  is  $27,129.21. 

The  condition  of  the  channel  above  the  section  dredged  last  year  is 
not  exactly  known  at  this  date,  as  no  examination  has  been  made  sioea 
September,  1888. 

At  that  time  it  was  found  that  the  channel  dredged  in  1887  had 
shoaled  considerably  between  the  Market  street  Bridge  and  Third 
Street  Bridge,  and  also  for  a  short  distance  opposite  the  mouth  of  the 
Brandy  wine  Creek.  The  shoaling  below  the  latter  point  reported  at  the 
same  time  was  removed  by  the  recent  dredging. 

The  approved  project  of  improvemeat  for  this  harbor  embraces  a  15- 
foot  low- water  channel  150  feet  wide  from  the  entrance  into  the  Dela- 
ware Biver  to  the  RollingMill  Wharf,  4,750  feet  above  present  end  of 
the  jetty ;  100  feet  wide  from  this  wharf  to  the  Delaware  and  Western 
Bailroad  Bridge ;  and  75  feet  wide  from  this  bridge  to  the  Pulp  Works ; 
also  a  channel  12  feet  deep  at  mean  low  water  and  50  feet  wide  from 
the  Pulp  Works  to  the  Delaware  Bailroad  Bridge,  and  the  construction 
of  a  jetty  at  the  mouth  of  the  Christiana  River.  This  project  wA  rec- 
ommended by  a  Board  of  Engineers  in  1881,  and  its  cost  estimated  at 
$176,651. 

The  construction  of  the  jetty  and  dredging  operations  in  aocorduice 
with  this  project  were  commenced  in  the  following  year. 

On  page  622  of  the  Annual  Beport  of  the  Chief  of  Engineers  for  the 
fiscal  year  ending  June  30, 1883,  is  printed  a  revised  estimate  for  the 
completion  of  this  project.  This  estimate  apparently  increases  the 
channel- width  of  the  whole  section  to  be  improved  between  the  Rolling- 
Mill Wharf  and  the  Pulp  Works  to  150  feet,  and  makes  no  provision 
for  a  12-foot  channel  from  the  Pulp  Works  to  the  Delaware  Bailroad 
Bridge,  as  originally  contemplated.  The  total  cost  of  the  work  iu  the 
barbori  exclusive  of  the  cost  of  the  jetty,  which  was  then  aearij  fin- 
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ished,  and  inclusive  of  the  changes  made  in  the  width  and  length  of 
the  proposed  channel,  is  therein  placed  at  $101,384. 

The  project  for  the  jetty  was  modified  in  1884,  providing  for  an  addi- 
tional height  of  4  feet  and  an  extension  of  322  feet  in  the  length. 

Previous  to  the  adoption  in  1881  of  the  present  project  the  harbor  had 
been  improved  nnder  a  project  made  in  1871  for  a  12-foot  channel  be- 
tween 100  and  200  feet  wide  from  the  mouth  to  the  city  of  Wilmington. 
Under  this  project,  which  was  reported  completed  in  1881,  the  sum  of 
$83,000  had  been  expended. 

Before  the  year  1871  the  Gk)vemment  had  also  at  various  times  ex- 
pended $32,500  in  improving  the  navigable  channel  of  the  Christiana 
Kiver,  and  since  the  present  project  was  adopted  additional  appropria- 
tions of  $173,750  have  been  made.  The  total  amount  appropriated  by 
the  United  States  for  the  improvement  of  Wilmington  Harbor  is  there- 
fore, at  the  end  of  the  fiscal  year,  $289,606. 

The  obstructions  to  a  permanent  improvement  of  the  harbor  are  de- 
tailed in  a  report  submitted  to  the  Department  under  date  of  February 
19, 1889,  accompanied  by  a  map  of  the  survey  made  in  September,  1888. 

It  is  recommended  that  before  any  further  appropriations  are  ex- 
pended a  new  project  be  made  and  submitted  for  approval,  including 
the  condition  of  the  channel  as  afifected  by  the  now  railroad  brid'ge  be- 
low the  mouth  of  the  Braz^dy wine  Greek,  a  change  in  the  currents  of 
the  latter  stream  at  its  mouth,  the  removal  of  rock  from  the  channel  of 
Christiana  Biver,  the  extension  of  the  jetty,  and  the  imposition  of  certain 
obligations  upon  the  State  or  municipal  authorities  having  limited  juris- 
diction in  these  waters. 

An  appropriation  of  $100,000  is  recommended  for  the  fiscal  year  end- 
ing June  30, 1892,  to  be  expe^nded  under  a  .modified  project. 

WilmiDffton  is  a  port  of  entry  and  in  the  coUeotion  distriot  of  Delaware.  The 
amount  ol  revenae  ooUeoted  daring  the  fiscal  year  ending  Jane  30,  1690,  is  $6,536.10. 


▲MOUNTS  APPROPRIATED. 


By  act  approved — 

July  14,  1836 115.000 

March  3,  1837 8,000 

July  7,  1«38 9,356 

July  11,  1870 15,000 

June  10, 187'^ 10,000 

March  3, 1873 6,000 

June23,  1874 6,000 

March  3, 1875 10,000 

August  4,  1876 16,000 


By  act  approved — 

June  18, 1878 $7,000 

March  3,  1879 3,500 

June  4,  1880 10,000 

March  3,  1881 ,  50,000 

By  act  passed  August  2,  1862 50. 000 

By  act  approved — 

July  5,  1884 25,000 

August  5,  1889 18,750 

By  act  of  August  11,  1888 30,000 


Two  thousand  four  hundred  and  eleven  dollars  and  twenty-two  cents 
of  the  above  appropriations  have  been  carried  tathe  surplus  fund  of  the 
Treasury. 

Money  statement, 

July.l,  1889,  amount  available $29,964.77 

July  1,  1H90,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
oatotanding  July  1,  1889 27, 129.21 

July  1, 1890,  balance  available - 2, 835.  .56 

Amount  appropriated  by  act  of  September  19,  1890 30,000.00 

Amount  avaUable  for  fiscal  year  ending  June30,  1891 32,835.56 


{Amount  (estimated)  required  for  completion  of  existing  project 87, 634. 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892    87, 634. 00 
Sabmitted  in  compliance  with  requiremente  of  sections  x  of  rlv^t  saAl 
harbor  acta  of  186C  and  1867. 


^20        REPORT    OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

Absiraci  of  praposaU  received  and  opmed  by  General  Wm,  F,  Smith,  United  StaUiAfeat, 
July  29f  18t59,  for  dredging  in  Jf'ilmingion  Harbor,  Delaware, 


No. 

Nftme  and  address. 

Time. 

Price  per 
cubic  Tsid, 

Commence. 

Complete. 

soowiDess> 
nremeat 

1 
2 
3 

Atlas  Dredffinf;  Company,  Wilmington,  Del 

National  Dredf^ing  Company,  Wilmington,  Del .»... 

Praiik  C  Vomers  Camden.  N.J  .........^. ........  ■•■■>•.... 

1889. 
Aug.      15 
Atonoe 
Aug.      20 
▲t  onoe. 

1888. 
Dec.       31 
Deo.       81 
Not.      80 
Dea      25 

Orate. 
U 

•ULf 
14 

4 

American  Dredirinff  Gomnanv.  PhiladelDhia.  Pa  .....'. -r...-- 

1? 

*  Beoommended  for  acceptance  and  contract  awarded. 


I 


; 


Abstract  of  proposals  received  and  opened  by  General  Wm,  F,  Smith,  United  States  Agent, 
September  3,  1889,  for  repairing  jetty  at  mouth  of  Christiana  River,  Wilmington  Harbor, 
Del, 


Name  and  address. 

Prices  of  material  in  place. 

No. 

Timber,   per 
foot.B.H. 

Rag-bolts,  per 
pound. 

Screw-bolts, 
per  pound. 

Spikes,  per 
pound. 

Stone  for  re- 
filling. 

Stone  for  rip* 
rap. 

Approxi- 
mate total 
of  bids. 

1 
2 

Geo.  C.  putt.  Philadelphia,  Pa  ... . 
Ira  Lunt.  New  Castle.  Del 

Cents. 
4 
2.4 

CenU. 

4 

Cents. 
6 

44 

CenU. 
5 

Per 
eu.  yet. 
$2.00 
1.48 

Per 
etL  yd. 
$1.36 
1.35 

$1.6»«D 
1.21&M 

Contract  with  Ira  Luut. 

COMMERCIAX  STATISTICS. 

Vessels  sailing  in  and  out  of  Wilmington  Harbor,  Del. 


Class  of  TesseL 


Passenger  steamers. 
Freight  steamers  . . . 

Tug-boats 

Schooners 


No. 


8 

6 

5 

14 


Aggregate 
tonnage. 


844 
1,517 

223 
4,287 


Draught 


Feetj 
6ito  8| 
7  to  8 
4  to  8 
4  tol2 


Trips. 


Twice  a  day  each. 
Dally  and  weekly. 

Conatantly. 


This  list  was  compiled  from  data  furnished  by  only  a  few  of  the  shipping  finus  aod 
vessel-owners  of  Wilmington,  and  is  therefore  not  complete. 

Vessels  built  and  repaired  at  Wilmington,  Del.,  during  the  year  1889-*90. 


Classs  of  Tossel. 


Built: 

Passenger  steamers J 

Freight  steamers 

Passenger  and  freight  stsamers 

Ooverament  steamers  * 

Towing  steamers 

Car-floats,  scows,  and  dredging-machines 

Schooners 

Repaired : 

Steamers 

Sailing  Tossels 

Bargee 


No. 


7 
2 

4 
2 
1 
8 

4 

66 

72 

6 


Registered 

total 
tonnage. 


4,365 
100 
648 

1,807 
75 

3,050 

3,475 

18,167 

11,090 

1.305 


Draught 
of  largest 

▼essel 
when  leav- 
ing ship* 
yard. 


Calculated 

maxim  ujs 

draught 

when  loaded 
of  lanwst 

Tassel  built 


Feet 


0 


7 

i' 


Feet 


17 


19 


*  Oue  T«'V«Ii\)A-Q>U'V.\A\  \  ^U%  \SlQi^\AX^  ^TNIJkVA;(:r>k%. 
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These  data  were  kindly  fnmislied  by  the  following  ship  building  firms:  The  Har- 
lan <&  Hollingswortb  Company,  The  Jackson  &,  Sharp  Company,  The  Pusey  &,  Jones 
Company,  and  Emoch  Moore. 

The  V  bin  me  of  the  maritime  bnisiness  remains  about  the  same  as  reported  last  year, 
▼iz:  952,000  tons,  valued  at  |16, 000,000. 


H3. 
ICE-HARBOR  AT  NEW  CASTLE,  DELAWARE. 

The  appropriation  of  $7,500  made  by  the  act  of  August  11, 1888;  is 
still  beiug  withheld  until  another  appropriation  is  made:  both  are  to 
be  applied,  if  the  amount  is  sufficient,  in  rebuilding  Pier  H. 

An  examination  of  the  icepiers  in  the  harbor  was  made,  with  the 
assistance  of  a  diver,  in  May,  1890.  The  number  of  piers  examined 
was  seven.  Three  of  these  piers  (B,  H,  and  K)  are  located  at  the  upper 
end  of  tUe  harbor,  aloug  a  line  normal  to  the  shore,  and  are  about  120 
feet  apart.  Two  (I  and  L)  are  located  at  the  lower  end  of  the  harbor, 
and  are  disposed  in  a  similar  manner.  The  distance  between  the  upper  , 
and  lower  line  of  pieins  is  about  900  feet.  On  the  longer,  or  offshore 
side,  the  harbor  is  protected  against  the  influx  of  ice  by  two  piers  (M 
and  N)  400  feet  apart  and  upon  a  line  400  feet  from  and  parallel  with 
low*water  line  on  shore.  The  area  inclosed  thus  forms  a  somewhat 
elongated  half  of  an  octagon,  containing  about  8  acres.  Piers  B  and  I 
are  square  in  plan ;  the  rest  are  hexagonal,  the  longest  axis  in  direction 
parallel  with  the  currents.  All  piers  have  a  crib-foundation,  filled  with 
rubblCt  and  extending  to  the  plane  of  mean  low  water,  upon  which  rests 
the  superstructure,  about  12  feet  high,  consisting  of  cut  dimension 
stone  and  rubble  hearting. 

Pier  B,  built  in  1803,  was  found  to  be  considerably  abraded  on  the 
corners  of  the  crib,  especially  on  the  up-river  side.  Pier  H,  built  in 
1832,  suffered  from  like  causes  and  to  a  greater  degree.  At  one  corner 
the  projecting  ends  of  two  succeeding  courses  of  the  timber  have  been 
broken  off  for  a  length  of  2  feet,  causing  the  superstructure  immediately 
above  that  point  to  settle  3  inches.  The  other  corners  of  the  pier  have 
also  settled,  but  not  as  much.  On  pier  K,  built  in  1874,  one  of  the  top 
courses  of  the  crib  on  the  southeast  side  is  broken  off  for  a  length 
of  6  feet,  the  piece  being  pushed  into  the  crib.  Pier  M,  built  in  1879, 
was  found  in  fair  condition.  The  same  is  to  be  reported  of  Pier  N, 
which  was  built  in  1882,  and  of  L,  which  was  built  in  1875.  Pier  I, 
which  dates  back  to  1854,  shows  as  yet  no  detects  or  weak  points.  The 
vertical  oak  sheathing  which  has  been  placed  against  the  sides  of  the 
crib  at  the  height  of  low  water  is  partially  gone  on  three  sides  and 
wholly  on  one  side,  the  pier  being  a  square  one.  It  may  be  said  gen- 
erally that  all  the  piers  show  the  effects  of  the  cutting  and  friction  of 
passing  ice  in  a  greater  or  less  degree  at  about  the  plane  of  mean  low 
water,  that  is,  near  the  top  of  the  crib.  The  wooden  or  iron  sheath- 
ing, with  which  all  are  fortified  at  that  height,  is  generally  soon  torn 
oft* or  cut  in  two,  and  the  scarf  ends  of  the  crib-timbers  remain  exposed 
to  collisions  with  vessels  and  to  the  action  of  floating  ice,  and  conse- 
quently other  bad  results  follow.  The.  examination  clearly  shows  that 
the  weakest  point  in  each  ice-pier  is  at  the  corners  of  the  cribs,  where 
destruction  will  begin  unless  arrested  in  time. 

A  survey  of  the  harbor  was  made  after  the  ice-piers  had  be«i\.  ^-xjkov- 
ined,  embracing  the  hydrography  of  the  river  fox  abouV*!^^^  i'^feX.  ^Jwss^ 
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and  below  the  harbor  and  from  the  shore  to  mid-channel  or  deep  water 
in  the  Delaware  River.  The  plotted  results  show  that  the  area  dredged 
in  1887  has  iUled  ap  again  to  the  original  depth  that  existed  before  the 
dredging  was  commenced.  The  contours  of  the  bottom  to-day  are 
almost  identical  with  those  of  the  survey  of  1879.  In  other  words,  the 
excavation  made  by  dredging  in£o  the!  shelving  shore,  not  having  been 
followed  by  any  relative  increase  in  the  currents,  was  gradnally  de- 
stroyed again  by  the  pt^vailing  forces  which  tend  to  build  this  shore. 
It  would  appear,  therefore,  that  under  present  conditions  periodical 
dredging  will  always  be  necessary  to  maintain  a  depth  of  12  feet  or 
more  close  up  to  the  wharv^. 

The  project  for  the  establishment  of  an  ice-harbor  at  New  Castle 
dates  back  to  colonial  times,  and  was  suggested  by  the  necessity  of  pro- 
viding a  place  of  refuge  for  vessels  during  the  prevalence  of  ice  in  the 
Delaware  River.  Since  the  ice-harbor  at  Reedy  Island,  10  miles  below, 
has  become  useless  this  harbor  is  the  first  one  reached  by  vessels  com- 
ing up  the  bay,  and  its  importance  to  navigation  may  be  inferred  from 
the  fact  that  as  many  as  2,000  vessels  seek  refuge  here  during  the  win- 
ter when  the  ice  is  unusually  heavy. 

In  its  present  condition  the  enlargement  of  the  harbor  is  only  a  qnes- 
tion  of  time.  The  insecure  state  of  pier  H  aftbrds  an  opportunity  to 
increase  the  sheltered  area  to  some  extent  by  removing  it  and  rebuild- 
ing it  some  distance  farther  up  the  river,  nearly  on  a  line  with  piers  M 
and  K.  In  addition,  another  pier  built  on  the  SOfoot  curve  inside  of 
the  intersection  of  two  lines  prolonged  off  shore  from,  piers  K  and  M, 
and  L  and  X,  respectively,  would  materially  increase  tiie  protected  area 
of  the  harbor. 

It  is  proposed  to  expend  the  balance  of  the  funds  now  available  and 
the  amount  asked  for,  if  appropriated,  in  rebuilding  pier  H. 

The  ice-harbor  of  New  Castle  is  in  the  collection  difltrict  of  Delaware;  Wtlmingtoa 
is  the  nearest  port  of  entry,  and  the  amount  of  revenue  collected  there  daring  the 
fiscal  year  ending  June  30,  1890,  was  116,536.10. 

AMOUNTS  APPROPRIATED. 


By  act  approved — 

May  20, 1826 $25,000.00 

March2,  1829 18,895.99 

Julv  2, 1836 25, 000, 00 

March3, 1837 10,000.00 

July  7,  1838 11,573.00 

August  30,  1852 15, 000. 00 

July  15,  1870 2,500.00 

June  10,  1H72 27,000.00 

March  3, 1873 20,000.00 

June  27,  1874 10,000.00 


By  act  approved — 

March  3,  1875 $20,000.00 

August  14,  1876 12,0O0.W 

June  18,1878 10,000.00 

March  3,  1879 5.ft(X).00 

June  14,  1880 3,000.00 

March  3,  1831 20,000.00 

July  5,  1884 2,000.00 

Augusts,  1886 5.000.00 

By  act  of  August  11, 1888  ....  7,500.00 


Of  the  above  the  sum  of  $18,285.05  has  been  carried  to  the  snrpIoB 
fund  of  the  Treasury. 

Money  statement 

July  1, 1889,  amount  available $7,500,00 

July  1,1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 

outstanding  July  1,1889 133.5^ 

July  1, 1890.  balance  available 7,346.44 

Amonntappropriatedbyact  of  September  19,  1890  8,100.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 15,44&44 
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H  4. 
IMPROVEMENT  OF  DUCK  CREEK,  DELAWARE. 

There  were  no  operations  dnrinii^  the  fiscal  year  ending  June  30, 1890. 

The  appropriation  of  $10,000  of  August  11, 1SS8,  was  ex|)ended  dur- 
ing the  fiscal  year  ending  June  30,  1889,  in  dredging  a  continuous 
channel  not  less  than  40  feet  wide  and  6^  feet  deep  at  mean  low  water 
between  Brick  Store  Wharf  and  Smyrna  Landing,  and  in  making  a 
turning  basin  at  the  latter  place  of  a  sufficient  size  to  permit  a  steamer 
150  feet  in  length  to  turn  with  ease. 

The  improvement  of  this  stream  is  based  upon  a  survey  made  in  1887. 
The  project  submitted  embraced  the  making  of  a  7-foot  low- water  chan- 
nel (10  feet  wide  from  Smyrna  Lauding  to  the  mouth,  and  100  feet  wide 
across  the  bar  at  the  mouth,  the  channel  across  the  bar  to  be  protected 
by  a  stone  jetty,  the  total  cost  of  the  improvement  being  estimated  at 
$90,698.40. 

Duck  Greek  was  surveyed  in  1878  under  the  direction  of  Gol.  J.  N. 
Macomb,  Corps  of  Engineers,  and  a  project  submitted  for  its  improve- 
ment recommending  a  6-foot  low-water  channel  40  feet  in  width  within 
the  creek,  and  a  channel  100  feet  wide  and  8  feet  deep  at  the  entrance. 
It  appears  that  the  improvement  of  the  mouth  was  subsequently  held 
to  be  of  greater  importance  than  that  of  the  creek  on  account,  as  then 
stated,  of  the  evident  desirability  of  harbors  of  refuge^  for  the  numerous 
small  vessels  engaged  in  fishing,  oystering,  and  freighting  that  navi- 
gate the  broad  reaches  of  Delaware  Bay,  for  which  Duck  Greek  entrance 
offers  superior  natural  advantages.  Between  the  years  1880  and  1882 
appropriations  aggregating  $10,000  were  expended  by  special  direction 
of  Gongress  in  dredging  the  bar  at  the  mouth.  A  channel  nearly  100 
feet  wide  and  8  feet  deep  at  low  water  was  made,  but  shortly  filled  up 
again  to  such  an  unexpected  extent  that  no  further  appropriation  for 
dredging  at  that  point  was  recommended  by  the  officer  in  charge  unless 
protective  works  were  first  provided  for. 

Before  the  recent  improvements  were  commenced  the  steamers  plying 
npon  this  stream  could  not  ascend  higher  than  Bothwell's  Landing, 
about  3  miles  below  Smyrna.  They  are  now  enabled  to  reach  Smyrna 
Landing  at  all  stages  of  the  tide,  and  are  thus  brought  within  a  mile  of 
the  town,  the  result  being  a  reduction  in  the  hauling  time  of  freight 
and  in  freight  rates.  In  reference  to  the  latter,  it  is  stated  that  material 
used  in  the  manufacture  of  phosphates  which  formerly  could  be  received 
by  rail  only,  is  now  shipped  entirely  by  water  from  New  York  Gity  and 
Philadelphia  at  a  rate  reduced  from  $3.90  to  $1.11  and  from  $2  to  50 
cents  per  ton,  respectively.  The  fertilizer  factory  has  been  much  en- 
larged ;  limekilns  have  been  constructed,  and  two  canning  houses  are 
now  in  process  of  erection. 

It  is  proposed  to  expend  the  amount  asked  for  in  continuing  dredg- 
ing within  the  creek  in  pursuance  with  the  project  carried  on  last  year. 

Dack  Crefkk  is  in  the  collection  district  of  Delaware ;  Wiluiiuf^ton  is  the  nearest 
port  of  entry,  and  the  revenue  Qollected  there  during  the  fiscal  year  ending  June  30, 
1890,  was  (6,536.10. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

June  14,  1880 J $5,000 

March3,  1881 3,000 

By  act  passed  August  2, 1882 ^,^*«^ 

»y  act  of  August  U.  1838 ^a,^^ 
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Money  statement 

July  1, 1889,  amoant  available • 

July  1, 18M,  amount  expended  daring  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  18^ 


189.72 

89.75 


Amoant  appropriated  by  act  of  September  19,  1890 *5, 000. 00 

{Amount  (estimated)  required  for  completion  of  existinfc  project ^, 36&. OO 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  10. 000.  UO 
Submitted  in  compliance  with  roqnirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


COMMERCIAL  STATISTICS. 


SeceipU  or  importi. 


ClM8ifioatioii. 


a.  Baw  prodnctH :  Bone,  cord- wood,  phosphate,  rock,  coal,  iron  and  lee 

6.  Manufactured  producta:  Caoned  gooda,  fertillaera,  tloar,  laoiber,  bulphuric 
acid ^ 


c.  Agricultural  productji :  Batter,  grain,  hay,  potatoes,  catlle,  liorsea,  aheep,  etc. 

d.  General  mercnandise 


Total t. 


Talne. 


ICW 


4M.0M 


ncsM 


ShipmenU  or  escorts. 


.x< 


Claasifioation. 


a.  Kaw  prodaota :  Cord- wood,  ship  timber,  and  railroad  tiea 

b.  Manafactured  products:  Baskets,  bricks,  canned  goods,  carriagea,  cratea,fer- 

tilisera,  and  tile 

e.  Agricultural  products:  Berries, butter, cattle  and  horsea,  eggs,  fruity  truck, 
grain,  bay,  potatoes,  poultry,  sheep  and  wool 

Total 

Total  tonnage  for  the  year  ]881^'90,  264, 333. 
Total  tonnage  for  the  year  1888-'89.  248,M4. 
Increase  since  laat  report,  tons,  15,389. 

Veaseki  navigating  Duck  Creek,  Delaware. 


1,M4,MI 


Class. 


Steamer!*,  passenger  and  freight 

Tug-boats 

Schooners 

Sloops , 


No. 


3 
4 
5 


A|?gregate 
tonnage. 


490 


500 


Draught 


Feet. 

&itoa 

6 
5   to7 


\ 


Begnlar  trips  during  froit  t .- 
and  summer;  irregular dariif 
the  remainder  of  tne  year. 

Quite  nunieroua ;  exact  nonbtf 
could  not  be  asoertaised. 


*This  amount  was  appropriated  by  act  of  September  19^  1890,  for  impro?iog 
Smyrna  River,  Delaware,  continuing  improvement. 
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Hs. 

IMPROVEMENT  OF  ST.  JONES  RIVER,  DELAWARE. 

At  the  beginning  of  the  past  fiscal  year  a  contract  had  been  entered 
into  to  expend  the  appropriation  of  $15,000,  made  by  the  act  of  Angnst 
11,  1888,  under  the  approved  modified  project. 

This  project  provided  for  a  cat  across  the  bar  at  the  mouth  from  the 
6- foot  depth  inside  the  creek  to  the  corresponding  depth  outside  the  bar, 
the  width  to  be  100  fcQt,  of  which  50  feet  in  the  center  were  to  be  dredged 
to  a  depth  of  6  feet,  the  remainder  to  a  depth  of  3  feet  below  mean  low 
water,  the  material  to  be  deposited  on  each  side  of  the  <Nit  to  form 
training  banks,  and  the  outer  ends  of  these  banks  to  be  strengthened 
with  pile  revetment.  Iji  addition,  the  project  provided  for  a  new  cut- 
off at  a  bend  in  the  river  2  miles  below  Lebanon.  Work  under  this 
contract  was  commenced  on  August  1,  and  was  completed  December 
31, 1889.  The  total  amount  of  material  removed  by  the  contractor  was 
58,015  cubic  yards,  of  which  40,333  cubic  yards  were  dredged  at  the 
bar  at  the  mouth  and  10,275  cubic  yards  at  the  new  6ut-off  made  near 
Wharton's  Fishery.  The  remainder,  7,407  cubic  yards,  were  removed 
under  written  agreement  with  the  contractor  at  the  original  contract 
price,  18  cents  per  cubic  yard,  from  two  shoals  near  the  mouth  and 
inside  the  river,  at  Lea's  Landing  and  Broad  Beach.  During  the  prog- 
ress of  dredging  operations  at  the  bar  the  contractor  erected  at  the 
outer  ends  of  the  banks  thrown  up  along  the  cut  the  triangular-shaped 
revetment  walls  designed  for  their  protection.  Each  wing  is  40  feet 
long  and  the  total  length  of  revetments  driven  is  160  feet. 

The  work  done  during  the  fiscal  year  ending  June  30, 1890,  completes 
the  improvement  of  St.  Jones  Biver  as  originally  contemplated.  At  the 
close  of  operations  there  existed  «n  unobstructed  6>foot  low- water  navi- 
gation between  the  Delaware  Bay  and  Dover,  Del.,  with  a  channel 
width  of  nearly  100  feet  at  the  mouth  over  the  bar  and  of  40  feet  inside 
the  river.  The  cut  made  across  the  bar  does  not  yet  show,  according 
to  the  latest  information  received,  any  signs  of  shoaling.  Although  the 
banks  thrown  up  along  the  sides  were  to  some  extent  leveled  down  by 
the  waves  soon  after  they  were  made,  as  had  been  expected,  their  re- 
maining elevation  above  the  general  level  of  the  bottom  is  still  such  as 
to  prevent  a  diffusion  of  the  confined  currents  for  the  entire  length  of 
the  cut,  about  4,800  feet,  and  the  currents,  especially  during  the  last 
stages  of  the  ebb,  are  exceedingly  strong  and  would  warrant  that  no 
apprehension  be  felt  for  an  early  deterioration  of  this  improvement. 

The  original  project  for  the  improvement  of  this  river  was  made  in 
1880,  and  provided  for  a  3-foot  channel  100  feet  wide  across  the  bar  at 
the  mouth,  protected  by  a  jetty,  at  an  estimated  cost  of  $35,000.  The 
project  was  enlarged  iu  1884  to  include  the  removal  of  the  shoals  in  the 
river  to  a  depth  of  6  feet  at  mean  low  water.  The  first  appropriation, 
$5,000,  was  made  in  1881,  but  was  not  expended  until  1885,  together 
with  an  appropriation  of  $10,000  made  in  1884,  when  the  work  of  dredg- 
ing inside  the  river  was  commenced.  Another  appropriation  of  $10,000, 
made  in  1886,  was  expended  in  the  same  manner,  in  addition  to  which 
a  small  cut  4  feldt  deep  and  40  feet  wide  was  made  across  the  bar  at  the 
mouth. 

The  original  project  for  the  improvement  of  the  month  was  modified 
in  1889,  after  a  thorough  examination  of  the  subject,  dispensing  with 
the  jetty  and  Substituting  instead  banks  thrown  up  along  the  sides  of 

the  cat    Ibis  project  wae  approved  and  cacxi^d  qvxX  ^xx&vcx^X}^^^^^^^ 
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fiscal  year,  as  Apoye  reported.  The  total  atnoant  expended  at  the  close 
ot  the  fiscal  year  ended  Jane  30,  1890,  is  $39,509.84. 

A  regular  steam-boat  line  was  established  between  Dover,  the  na- 
nierons  landings  on  the  river  and  Philadelphia,  shortly  after  improve- 
ments were  began.  Until  last  year  the  trips  were  timed  according  to 
the  occurrence  of  high  water  at  the  bar;  since  then,  the  steam-boat  and 
in  fact  all  vessels  can  enter  and  leave  at  any  stage  of  the  tide,  which  is 
an  important  item,  especially  in  the  transportation  of  perishable  freight 

No  farther  appropriation  is  recommended. 

Dover  is  in  the  collection  district  of  Delaware ;  Wilmington  is  the  nearest  port  of 
entry,  at  which  the  amount  of  revenue  collected  daring  thelast  fiscal  year  is  16,536.10. 

AMOUNTS   APPROPBIATKD. 

By  act  approved — 

March  3,  1881 : ; $5,000 

July  5,  1884 10,000 

August  5,  1886 10,000 

By  act  of  August  11, 1888 15,000 

Money  statement 

July  1,  1889,  amount  available 1 $2,688.16 

July  1,  1889,  amount  covered  by  ezistiug  contract..... 11,900.00 

14, 588. 16 
July  1, 1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,1889 14,097.64 

July  1,  1890,  balance  available 490.53 


COMMERCIAL  STATISTICS. 

Receipts, 


Classiflcfttioii. 


Raw  products:  Coal,  ioe, pig  tin  and  lead 

Haniuaotiireti  prodnotB :  Fertilizers,  lumber,  tin-plate,  iron  Buppliea 

A^caltnral  products:  Horse, hay,  uid  tropical  fruit , 

General  meronandise 

Total 


Weight. 


Tbru. 

2.620 

7,651 

414 

9,065 


19,750 


Yalva 


316.  IM 

56.110 

46B,0» 


863;  4» 


Shipment, 


1  'i 

;  it 


Raw  products:  Cordwood,  logs  

Manufactured  products:  Barrels,  baskets,  canned  goods, and  fertilisers. 
Agricultural  products :  Ber ries,  fruit,  grain,  potatoes,  and  cattle 


Total 


Tont, 
897 
2,611 
1^816 


142, 3S« 
378;  MS 


20.324       523.710 


Total  for  the  year  1889-'90 
Total  for  the  year  18SS-'89 


.v.tons. 
— do.. 


4I.674 
2S,SS0 


Increase  since  last  report ,.... ^ do...  H8M 
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VeaseU  navigating  8L  Jonea  River. 


CImggof  TOMeU. 


Steamers . 
Sohoonen 


■  ^      ^   ^ 


No. 


1 
5 


Total 

registered 

tonnage. 


126 
395 


Draught. 


Feet 

3ito7 


Trips, 


Triweekly. 
Weekly. 


H  6. 


IMPROVEMENT  OF  MISPILLION  CREEK,  DELAWARE. 

There  were  do  operatioDS  dariog  the  fiscal  year  ending  Jane  30, 1890. 

An  appropriation  of  $3«500  made  by  the  river  and  harbor  act  of  An- 
gast  lly  1888,  was  expanded  daring  the  following  winter  in  dredging 
several  shoals  within  the  stream. 

The  improvement  of  this  creek  was  commenced  in  1879  The  ap- 
proved project  is  for  a  6-foot  low-water  channel  40  feet  wide  from  Mil- 
forcly  the  head  of  navigation,  to  the  month.  A  project  was  submitted 
Pebraary  20, 1882,  by  Capt.  William  Ludlow,  Corps  of  Engineers, 
for  the  improvement  of  the  month  of  the  creek,  comprising  a  channel 
either  3  or  4  feet  in  depth  across  the  bar  and  protected  on  the  north 
side  by  a  jetty,  at  an  estimated  cost  of  (49,000  or  $55,000  respectively. 

Work  under  the  improved  project  for  the  improvement  of  the  creek  be- 
tween the  mouth  and  Milford  has  been  carried  on  with  appropriations 
made  at  various  times  as  tabulat^ed  below.  Up  to  the  close  of  the  past 
fiscal  year  the  sum  of  $17,000  has  been  expended.  The  result  is  a  clear 
channel  not  less  than  6  feet  deep  at  mean  low  water  and  40  feet  wide  from 
Milford  to  Flat  Heach  Shoal  near  the  mouth,  a  distance  of  12  miles.  This 
shoal  remains  to  be  dredged,  and  it  is  estimated  that  the  present  project 
can  be  completed  for  $2,000. 

MispiUion  Creek  is  in  the  collection  district  of  Delaware ;  Wilmington  is  the  near- 
est port  of  entry,  at  which  the  amount  of  revenue  collected  during  the  fiscal  year* 
ending  June  30,  1890,  was  $6,536.10. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3,  1879 |3,000 

June  14, 1680 4,000 

March  3,  1881 3,500 

By  act  passed  August  2,  1882 3,000 

By  act  of  August  11, 1888 '   3,500 

C  Amount  (estimated)  required  for  completion  of  existing  project |2, 000 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and  har- 
(     bor  acts  of  1866  and  1867. 

COMMERCIAL  8TATIBTIC8. 

BeoeipU, 


ClAMlfloAtion. 


Raw  prodaots :  Bone,  ooaL  iron,  phosphate  rock,  marble 

Manafactared  prodacta :  Chemicals,.  nitiUsers,  flour,  sawed  lumber,  lime 

A grienltral  product :  Hay 

General  merchandiae 

Total A 


Value. 


$199,000 

7«,750 

2,000 

40,000 
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ShipmenU. 


Clawifloatioii. 


Baw  prodnctft :  Cord-wood,  loea,  railroad  ties,  Bblp-timber 

MaDafBctared  prodncta :  Baskets,  cratea,  canned  goods,  fertilizars^ 

AKricnltoralprodnots:  Com  and  wheat i 

General  merchandise '. 


Total. 


Yatae. 


170.000 
KM 

e,oot 


Total  tonnas^ last  report ions.. 

Total  tonnage  present  report do... 

Decrease  since  last  report do... 


51,4*1 
44,315 

7,166 


» 

VesteU  navigating  MispiUion  Creek,  Delaware,  during  the  year  1889-*90. 


Freight  steamers 

Tng-boats 

Schooners  


No. 


1 

3 

22 


AK(i;regate 
tonnaice. 


as 

57 
1,162 


Draught 


Feet. 
4-6J 


Tripe. 


Fifteen  per  year. 

DaUy. 

Foot  to  thirty  per  year. 


VesseU  huilt  and  repaired  at  Milfcrd,  DeL,  during  the  year  1889-*90. 


Bnilt: 

Tog-boats .... 

Schooners  ..... 
Kepaired : 

Steamers 

Sailing  ressels 


No. 

Registered 
total  ton- 

nage. 

2 

150 

2 

750 

2 

6 

Not  given. 
300 

Dranght  of 
largeet  ves- 
sel when 
leaving  ship- 
yard. 


Feet. 


?♦ 


Caloatated 

maximam 

draagbt 

(whenlMded) 

of  larsest 

vessel  Doilt. 


FeeL 


0 


H7. 

IMPROVEMENT  OF  BROADKILN  RIVER,  DELAWARE. 

The  appropriation  of  $10,000  made  by  the  act  of  August  11, 1888,  was 
still  unexpended  at  theclose  of  the  fiscal  year  ending  June  30, 1889,  having 
been  withheld  on  account  of  prevailing  high  prices  for  dredging.  The 
conditions  having  taken  a  more  favorable  turn  during  the  past  fis<^  year^ 
the  work  was  advertised  in  November,  and  bids  opened  on  December  28, 
1889.  The  American  Dredging  Company,  of  Philadelphia,  were  the 
lowest  bidders,  and  contract  was  entered  into  with  them  under  date  of 
January  30, 1890,  at  their  bid  of  7  cents  per  cubic  yard,  measured  in 
place. 

Dredging  was  commenced  on  May  28, 1890,  and  up  to  the  close  of  tbe 
fiscal  year  20,978  cubic  yards  of  material  h«4  h^n  removed  ftom  tbe 
channel. 


APPENDIX   H — BEPjOBT  OF   MAJOB   SMITH,  929 

The  available  fands  are  to  be  expended  mainly  between  Gi-cen  Island 
and  the  month  of  the  river,  where  no  dredgin;^  has  heretofore  been  done. 
Certain  portions  of  the  channel  in  the  npper  river  will  be  widened.  At 
the  close  of  the  fiscal  year  4,690  feet  of  the  proposed  channel  below 
Green  Island  had  been  completed. 

The  original  project  was  made  in  1871,  and  is  for  a  6-foot  low- water 
navigation  from  the  month  to  Milton,  Del.,  the  head  of  navigation,  and 
for  a  new  entrance  protected  by  a  jetty,  at  an  estimated  cost  of  $80,447. 
The  project  was  modified  in  1881  as  to  the  latter  portion  of  it,  and  the 
estimate  reduced  to  (51 ,450.  ' 

Dredging  has  been  done  at  varions  times  in  the  river  since  1873  for 
a  channel  6  feet  deep  and  40  feet  wide  at  mean  low  water,  dp  to  the 
close  of  the  fiscal  year  ending  Jane  30, 1890,  the  sum  of  $26,123.19  had 
been  expended. 

With  the  exception  of  a  few  places  where  banks  have  caved  in  and 
slightly  reduced  the  width  of  the  channel,  there  is  now  a  clear  6-foot 
channel  40  feet  wide  from  a  point  3,300  feet  below  Green  Island  to  Mil- 
ton, and  the  expenditure  of  the  present  appropriation  will  complete 
that  portion  of  the  project  relating  to  the  dredging  of  the  channel  in- 
side the  river. 

This  work  is  in  the  colleotion  district  of  Delaware ;  Wilmingtoa  is  the  nearest  port 
of  entry,  at  which  the  amonnt  of  revenue  collected  dnring  the  fiscal  year  ending  June 
30,  1890,  was  16,536.10. 

AMOUNTS  APPROPRIATED. 

By  act  approved — 

March  3, 1873 $10,000 

June  H,  1880 5,000 

March  3, 1881. 5,000 

By  act  passed  Augnst  2, 1882 5,000 

By  act  of  August  11, 1888 10,000 

Money  statement. 

July  1, 1889,  amount  available $9,591.21 

Julv  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $714.40 

July  1, 1890,  outstanding  liabilities 1,297.87 

July  1,  1890,  amount  covered  by  uncompleted  contracts  made 

during  fiscal  year  ending  June  30, 1890 6,531.96 

8, 544. 23 

July  1, 1890,  balance  available 1,046.98 

i  Amount  (estimated)  required  for  completion  of  existing  prmeot 21, 500. 00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
'  (     harbor  acts  of  1866  and  1867. 

Abstract  of  proposals  opened  bif  General  Wm,  F,  Smith,  United  States  Agent,  December  28, 

1889,  for  dredging  in  Broadkiln  Biter,  Delaware. 


Ko. 

Name  and  sddress. 

Time. 

Price  per  cu- 
bic yard, 

Comm0kioe. 

Complete. 

place  meaa. 
urement. 

1 

Atlas  Dred^ff  Company,  Wilminfrton,  Del 

Atnerloan  OredeinffCompany^hiladelphia,  Pa. . 
National  Dredsmg  lyompany,  Wilmington,  Del.. . 

At  oooe. .......... 

1890. 
June     30 
Aug.       1 
Jnly       1 

Cfentt. 

12 

2 
3 

May  1.1880 

\7ithin80days... 

7 
23 

Contract  with  American  Dredging  Company. 
SNa90 — -59 
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COMMBKCIAL  STATISTICS. 


Commercial  statistics  were  not  famished  in  sufficient  detail  upon  the  blanks 
to  parties  interested.  The  total  value  of  shipments  and  receipts  for  1880-^ 
stated  to  be  $37*2,000,  or,  if  reduced  to  weight,  approximately,  48,550  tons.  Fr.^« 
lo87  until  the  present  report  the  aggregate  amount  of  the  commerce  on  the  rirer  for 
each  year  was  stated  to  nave  remained  the  same,  viz,  $534,000;  the  statement  far- 
uished  this  year  would  therefore  show  a  decrease,  which  is  partly  attributed  to,  the 
failure  of  crops. 

The  aggregate  tonnage  of  vessels  owned  by  parties  living  on  the  stream  is  said  to 
be  1,200 1  that  of  transient  vessels,  700. 


H8. 


IMPROVEBiENT  OF  INLAND  WATER-WAY  FROM  CHINCOTE AGUE  BAY,  VIR- 
GINIA. TO  DELAWARE  BAY  AT  OR  NEAR  LEWES,  DELAWARE. 

Work  was  continued  on  the  cat  between  Assawoman  Bay  and  Indian 
Biver  Bay  daring  the  past  fiscal  year  nnder  the  contract  with  Mr.  C 
McLean,  of  New  York.  The  time  for  the  completion  of  the  contract 
having  expired  on  August  1, 1889,  it  was  extended  to  December  1, 1889. 
The  progress  of  the  work  having  been  much  delayed  by  strikes  of 
laborers  and  by  the  refusal  of  the  owners  of  adjoining  property  to  sell 
the  necessary  land  for  dumping-grounds  except  at  exorbitant  prices,  it 
became  necessary  to  grant  the  contractor  a  second  extension  until  April 
1, 1890,  and  a  third  one  until  August  1. 1890. 

During  the  past  fiscal  year  46,838  cubic  yards  of  material  have  been 
excavated,  which,  with  the  amount  previously  removed,  makes  a  total 
of  93,457  cubic  yards  since  the  work  was  commenced.  The  total  amoant 
of  material  to  be  removed  is  estimated  at  201,000  cubic  yards.  The  con- 
tractor has  been  compelled  to  constrnct  upon  the  ground  s])ecial 
machinery  and  excavating  x>lant,  and  progress  has  been  slow.  He, 
however,  promises  to  put  on  new  machines,  which  he  says  will  push  tbe 
work  forward  rapidly.  It  is  not  probable,  however,  that  the  work  will 
be  done  at  the  specified  date. 

The  approved  project  for  the  expenditure  of  the*  appropriations  of 
August  5, 1886,  and  August  11,  1888,  of  (18,750  and  $50,000  respect- 
ively is  for  a  cut  20  feet  wide  at  the  base  and  2  feet  deep  below  the  mean 
water  level  of  Assawoman  Bay,  connecting  this  bay  with  Indian  River 
Bay,  a  distance  of  nearly  4  miles.  By  a  supplementary  agreement  en- 
tered into  with  the  contractor  in  July,  1889,  and  approved  by  the  Chief 
of  Engineers,  the  depth  of  the  proposed  cut  was  increased  to  4  feet  be- 
low the  mean  level  of  Assawoman  Bay. 

Anticipating  the  time  when  the  excavation  now  in  progress  would 
reach  several  public-road  crossings  along  the  line  of  the  cut,  and  to 
prevent  an  interruption  of  travel  at  these  points,  the  Government  hav* 
ing  previously  agreed  to  maintain  all  public  road  crossings,  arrange- 
ments were  made  during  the  past  winter  for  the  erection  of  temporary 
bridges.  These  were  found  necessary  at  three  places :  at  Cedar  Neck 
road,  at  Beach  road,  and  at  Jefiierson  Creek  road.  The  plans,  for  plain 
truss  bridges  having  a  general  width  of  16  feet,  one  to  be  75  feet,  tbe 
others  55  feet  long,  were  approved,  and  proposals  for  their  construction 
were  invited  by  sKlvertisement. 

Four  bids  wece  i^c^ved,  and  a  contract  was  made  on  March  24^  1890, 
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with  the  lowest  bidder,  at  the  aggregate  price  of  $1,193  for  the  three 
bridges.  The  contractor  has  prepared  the  firaming  for  each  bridge. 
The  section  of  the  stractures  is,  however,  necessarily  delayed  until  the 
excavation  of  the  cat  has  been  made  to  the  fall  depth  at  and  near  the 
crossings  mentioned. 

The  approved  project  is  based  apon  a  survey  made  in  1884  to  examine 
the  physical  condition  of  the  bays  an^  country  traversed,  with  the  view 
of  forming  an  inland  navigation  from  Chincoteagae  Bay,  Virginia,  to 
Delaware  Bay  at  or  near  I^wes,  Del.  The  project  proposes  a  channel 
to  be  made,  by  dredging  or  otherwise,  70  feet  wide  at  the  bottom  and 
6  feet  deep  below  the  mean  low- water,  level  as  established  by  the  ISngi- 
neer  Department,  up  in  the  harbor  formed  by  the  Delaware  Breakwater. 
The  total  estimated  cost  is  $350,000.  By  direction  of  Congress  the  two 
appropriations  made  to  date  were  to  be  expended  between  Chincoteague 
and  Indian  River  bays,  and  the  funds  are  now  being  applied,  as  above 
stated,  to  the  construction  of  a  channel  connecting  the  waters  of  Assa- 
wonian  and  Indian  Biver  bays. 

The  state  of  the  work  at  the  close  of  the  fiscal  year  ending  June  30, 
1890,  is  as  follows : 

Of  the  total  of  201,000  cubic  yards  to  be  excavated  110,828  have  been 
removed.  The  southern  end  of  the  cut  is  completed  to  the  specified 
depth  and  width,  4  and  20  feet  respectivelyi  for  a  continuous  (Ustance 
of  6,400  feet. 

The  remaining  section  of  the  cut  is  irregular  in  depth  and  width,  with 
short  portions  at  a  few  points  which  are  excavated  to  the  required 
dimensions. 

During  the  past  fiscal  year  obiservationsof  the  water-levels  have  been 
made  in  connection  with  the  direction  and  force  of  the  wind  at  Miller's 
Creek,  the  head  of  Assawoman  Bay,  with  a  self-registering  gauge  and 
anemometer,  and  at  White's  Creek,  a  branch  of  Indian  Biver  Bay,  by 
staff  readings,  and  for  the  last  two  months  with  a  self- registering  gauge. 

These  observations  are  of  value  to  determine  the  efii^ts  the  winds 
will  produce  upon  the  surface  of  the  bays,  and  inferentially  the  result* 
ing  currents,*  when  the  two  bays  are  connected.  They  will  be  contin- 
ued and  the  results  reported  in  due  time,  together  with  similar  observa- 
tions and  studies  yet  to  be  made  on  other  sections  of  the  proposed 
canal. 

It  is  impossible  to  estimate  the  amount  of  commerce  that  will  be  cre- 
ated by  the  improvement.    As  yet  none  is  to  be  reported. 

It  is  proposed  to  expend  the  appropriation  asked  for  at  those  point^s 
of  the  proposed  route  wher<e  the  heaviest  and  most  important  work  is  to 
be  done,  so  that  the  whole  channel  may  be  utilized  to  a  certain  extent 
before  it  is  entirely  finished,  and  may  be  gradually  completed  to  its 
final  depth  and  width.  In  addition  to  the  amount  reported  excavated 
during  the  past  fiscal  year,  17,371  cubic  yards  were  removed,  but  are 
not  to  be  paid  for,  under  the  terms  of  the  supplementary  contract,  until 
the  contractor  has  completed  the  channel  throughout  to  a  depth  of  4 
feet  and  2^  feet  wide  at  the  bottom  from  the  4-foot  depth  in  Assawo- 
man Bay  to  the  4-foot  depth  in  Indian  Biver  Bay. 
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AMOUNTS  APPPBOPRIATKD. 

By  act  approved  Aagast  5,  1886 *       $18,750 

By  act  of  August  11,  l«88...-^ 50,000 

Money  gtatemenU 

.Inly  1, 1689,  amount  ayailable - : |22,2r0.ffi 

July  1, 1889, amount  oovered  by  eziBting oontraot 31,^^.78 


54,094.40 


July  1. 1880,  amount  expended  during  fiecal  year,  exolusive  of 
liabilities  outstanding  July  1,18»9 $10,632.53 

July  1,  1890,  outstanding  liabilities 3,804.82 

July  1, 1890,  amount  oovered  by  existing  and  nnoompleted  oou- 

tracts  made  during  the  fiscal  year  ending  June  30, 1890 .    24, 602. 36 ' 

39,039.71 

July  1,  1890,  balance  available .^ 15,054.69 

Amount  appropriated  by  act  of  September  19,  1890 50,000.00 

Amount  available  for  fiaoal  year  ending  June  30,  1891 65,054.09 


'Amount  (estimated)  required  for  completion  of  existing  project 231, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,l'-92  lltO,  000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


f.  I 


AMraci  of  praponaU  received  and  opened  March  6,  1890,  by  General  WiUiam  F,  Smithy 
United  Statee  Agents  for  oon$trncHng  three  wooden  bridgee  acroes  the  eat  from  Ckiaea- 
ieague  Bag,  Virginia,  to  Indian  River  Bag,  Delaware. 


\. 


I 


Name  and  addreaa. 

Price. 

Time. 

No. 

Cedar 

Neck 

road 

bridge. 

Beach 

road 

bridge. 

Jeffer- 
son 

Creek 
road 

bridge. 

Commence. 

• 

Complete. 

gate  of 
bids. 

1 
2 

8 

4 

W.  J.  McNatt,  Georgetoim, 

Del. 
0«orge  H.  Weat,  Ocean  View, 

Del.,  and  George  H.  Town- 

send,  MillTille,  Del. 

William   H.  Yirden,  Lewea, 
1>el. 

CoUn  McLean,  New  York,  N.  Y 

J*l«85 

\  te05 

:076 

$335 

II  MO 

*$616 
t62fl 
:575 

(365 
||i34 

*$772 
t782 
1025 

11600 

5  Not  given  . 

...  .uO  ...  «.  .  . 

....do  ....... 

....do .  ...... 

Not  given.... 

Within  30.  00. 
and  00  dnya 
from  date  of 
contract  in 
prder  named 

Not  g^xen 

— do 

5    »«n 

1,171 

1.111 
5      l.<« 

*  With  pile  foaodatioo. 

t  Either  pile  or  trestle  foundation. 

II  If  piles  are  ased,  |25  per  pile. 

Contract  with  William  H.  Virdeo. 


t  with  trestle  foindMkm. 

$  Aooordlng  to  pjma  aod  apeoifioAtions. 


'  ) 

J 


/     U' 
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IMPROVEMENT  OF  BROAD  CREEK,  DELAWARE. 

At  the  dose  of  the  fiscal  year  ending  Jane  30, 1889,  a  contract  had 
been  made  to  expend  in  dredging  the  appropriation  of  $5,000  made 
Angnst  11, 1888,  and  it  was  expected  that  work  wonld  begin  some  time 
during  the  following  fall.  The  money  was  to  be  nsed  in  dredging  a 
channel  50  feet  wide  and  ^  feet  deep  at  mean  low  water  from  the 
Delaware  railroad  bridge  to  the  tnrning-basin  at  LaureU  Del. 

Operations  were  commenced  on  October  2, 1889.  While  the  work 
was  going  on  it  was  discovered  that  considerable  mud  and  sand  bail 
been  washed  into  the  creek  from  above  daring  the  heavy  freshet  of 
Jane  1, 1889,  and  had  formed  a  shoal  with  less  than  6  feet  of  water  over 
it  for  a  distance  of  600  feet  below  the  bridge.  There  existed  also  several 
sharp  projections  of  the  banks  of  the  stream  at  certain  bends  aboat  2 
miles  below  Laarel,  which  made  navigation  diffienlt  at  those  points. 
The  citizens  of  Laarel  asked,  by  petitions,  for  the  removal  of  the  shoal 
and  projecting  points,  and  authority  was  obtained  from  the  Chief  of 
Engineers  to  expend  any  available  balance  after  the  completion  of  the 
contract  then  in  force  for  the  amelioration  of  these  obstructions. 

A  whtten  agreement  was  made  with  the  contractor  to  do  the  addi- 
tional dredging  under  the  same  terms  and  conditions  as  his  contract 
work,  viz :  at  the  rate  of  20  cents  per  cubic  yard  of  material  removed 
and  measured  in  place.  The  contract  was  completed  on  November  9, 
1889,  a  total  19,987  cubic  yards  of  material  having  been  removed  of  which 
amount  5,723  cubic  yards  were  removed  under  written  agreement.  The 
result  of  the  year's  work  was  the  extension  of  the  approved  channel  from 
the  railroad  bridge  up  to  the  head  of  navigation,  the  tnrning-basin  at 
Laurel. 

This  completes  the  originally-adopted  project  for  the  improvement  of 
Broad  Greek,  which  required  the  dredging  of  a  6-foot  low- water  channel 
50  feet  in  width  from  a  point  about  3  miles  below  Laurel,  Del.,  to  the 
turning-basin  in  the  town. 

The  creek  has  been  under  improvement  since  1881,  and  at  the  close 
of  the  fiscal  year  ending  June  30, 1890,  the  sum  of  $35,000  had  been 
expended. 

Broad  Creek  is  in  the  coUeotion  district  of  Delaware ;  Wilmington  is  the  nearest 
port  of  entry,  at  which  the  amount  of  revenue  ooUected  for  the  fiscal  year  ending 
June  30, 1890,  is  $6,536.10. 

AMOUNTS  APPROPRIATSD. 

By  act  approved — 

June  14, 1880 $5,000 

March  3,  1881 10,000 

By  act  passed  August  2, 1882 5,000 

By  act  approved  August  5,  1886 10,000 

By  act  of  August  11,1888 ---. 5,000 

Money  statemenU 

July  1, 1889,  amount  aTailahle $728.25 

July  1,  1889,  amount  covered  by  existing  contract 4,250.00 

4, 97H.  25 
July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outstanding  July  1,  1889 4,978.25 


( 
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COMMERCIAL  STATISTICS. 

BecdpU. 


ClmssiflcAtion. 


lUw  prodnoU :  Coal,  iron,  shlp*tlinber,  Mlt,  ioe 

Manal'ftctured  prtMluoto:  Bailding  material,  furtilisortt,  etc. 

A giicaltand  products :  Grftin.etc 

Generi^  niercbaiidiM • 


Totol 


YahM. 


$M3wtS9 

17, 7W 
810.  fM 

9i7.M5 


Shipments, 


ClMsification. 


Rawprodnctii:  Cord- wood 

Maoufftctured  produoto :  Baaketn,  crates,  lambor,  aod  flour. 
Agricultural  producta:  Berries,  fiuit»  and  garden  truck  .... 
General  mercnandise 


Total . 


$11, 5» 

11XU6S 
lSi.«t 


Total  receipts  aud  shipments,  34.716  tons,  which,  it  is  stated,  is  an  increase  of  about 
25  per  cent,  since  the  improvement  of  the  creek  was  commenced. 

VeaaeU  navigating  Broad  Creek,  Delaware^  during  the  year  188^*90. 


ClaM  of  vessels. 

• 

Ko. 

Aggregate 

Draught. 

Trips. 

Steamers 

1 
5 

40 
650 

FteL 

S 
6|io8 

Daily. 

About  onoe  a  imiMili 

Soboonera.......... 

VeeeeU  built  and  repaired  at  Betkelf  Delaware,  during  the  year  1889-'90. 


Built,  schooners 

Bepaired,  sailing  vessels. 


Na 


2 
50 


Kegiatered, 

total 

tonnage. 


700 
0^250 


Draught  of 

largest  ves- 
sel when 
leaving  ship- 
yard. 


F*€L 


Calculated 

maximnai 

draaght, 

when  loaded, 

of  large«t 

hndt. 


Fe§t 


H  ZO. 


IMPROVEMENT  OF  SUSQUEHANNA  RIVER,  ABOVE  AND  BELOW  HAVRE 

D£  GRACE,  MARYLAND. 

At  the  close  of  the  fiscal  year  ending  Jane  30,  1889,  a  contract  had 
been  entered  into  to  expend  the  appropriation  of  $10,000,  made  bj  the 
act  of  Aagost  11,  1888,  in  dredging.  The  project  was  for  oontinaiDg 
the  removal  of  the  shoal  located  along  the  western  shore  of  the  rirer, 
opposite  Watsoii^s  l&YaudL.    0^\^\\Q>\i%  ^^re  began  on  July  8,  1889, 


/. 


APPENDIX   H — REPORT   OF  MAJOR   SMITH. 


935 


a  ^d  continaefl  until  Angust  17  following,  daring  which  time  47,978 
cnbic  yards  of  material  were  removed.  This  material  consisted  mainly 
of  fine  riverrsand  and  drift,  deposited  there  by  recent  freshets..  The 
expenditure  of  the  money  resulted  in  increasing  the  width  of  the  8-foot 
channel  at  the  point  named  200  feet. 

The  removal  of  the  eastern  bank  of  this  shoal  to  a  depth  of  8  feet  be- 
low mean  low  water  has  been  in  progress  since  1883.  The  object  of  the 
improvement  is  to  prevent,  to  a  certain  degree,  the  formation  of  ice- 
gorges  at  and  near  Port  Deposit,  Md.,  a  town  situated  about  2^  miles 
above  Watson's  Island.  At  the  close  of  the  fiscal  year  ending  June  30, 
1800,  about  $32,000  had  been  expended  since  the  removal  commenced. 
The  rcQult  has  been  a  considerable  increase  in  the  original  width  of  the 
channel,  and  it  is  stated  that  this  has  already  had  the  effect  to  relieve 
the  ice-gorges.- 

The  original  project  for  the  improvement  of  this  river  above  and  be- 
low Havre  de  Grace  includes  the  making  of  a  15-foot  low- water  channel 
below  the  city  and  the  removal  of  the  shoal  opposite  Watson's  Island 
to  a  depth  of  8  feet  below  mean  low  water.  The  channel  below  the  city 
was  dredged  to  a  depth  of  12  feet  in  1885;  its  present  condition  shows 
that  it  has  partially  shoaled  again. 

On  October  28,  1889,  the  Chief  of  Engineers  directed  that  a  careful 
survey  of  the  river  below  JPort  Deposit  be  made.  This  survey  was 
made  in  November  and  a  copy  of  the  map  was  forwarded  in  December 
following. 

The  amount  asked  for  for  the  fiscal  year  ending  June  30,  1892,  is  the 
amount  estimated  as  necessary  for  annual  dredging.  , 

Sosqnehanua  River  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest 
port  of  entry.  The  amount  of  revenue  collected  there  daring  the  liscal  year  ending 
June  30,  1890,  is  $2,951,827.83. 

AMOUNTS  APPROPRIATKD. 

By  act  approved — 

August  30,  1852 : $10,000 

June  23,  1866 26,400 

ffjxYy  11,  1870 12,000 

June  14,  1880 28,000 

March  3,  1881 15,000 

By  act  passed  August  2,  1882 .-...  25,000 

By  act  approved — 

July  5,  1884 20,000 

Augusts,  1889 6,000 

By  actof  August  11,  1888 10,000 

Money  statement 

July  1,  1889,  amount  available $1,478.65 

July  1,  1889,  amount  covered  by  existing  contract 8, 500. 00 

9, 978. 66 
July  1.  1890,  amount  expended  duiung  fiscal  year,  exclusive  of  liabilities 
outstauding  July  1, 1889 9,606.40 

July  1, 1890,  balance  available .' 372.25 

Amount  appropriated  by  act  of  September  19, 1890 , 4, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 4, 372. 25 

{Amount  (estimated)  required  for  annual  dredging 20,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1892    20, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1886  and  1887. 
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COMMERCIAL  STATISTICS. 


ArticlM. 


t: 


.  !■  I 


Coal   

Lumber.  Atain^Iea,  and  timber 
Stone,  Rand,  and  ^ruund  flint. 

Fertilisers 

Hay  and  irrain 

Spruce  wood 

Tide- water  canal  freight 


Tons. 


14t,Stt 

20, 7M 

200 

580 

2.000 

57.500 


317 


9508^  tS 
SlCftO 

U.314 

H,M 

187. 5M 


MfllTSf 


H  zz. 

IMPROVEMENT  OF  FAIRLEE  CREEK,  MARYLAND. 

There  was  no  work  done  iu  this  creek  during  the  past  fiscal  year.  Ad 
appropriation  of  $5,000,  made  by  the  act  of  Angnst  11,  1888,  was  tbe 
first  one  made  for  this  improvement,  and  was  exhanstecl  daring  tbe 
fiscal  year  ending  Jnne  30, 1889,  in  dredging  a  channel  across  the  bar  at 
the  mouth  7  feet  deep  and  about  80  feet  wide. 

The  proiect  adopted  in  1887  embraces  the  dredging  of  a  channel  100 
feet  wide  and  7  feet  deep  at  low  water  across  the  bar  at  the  mooth  and 
within  the  creek  as  far  as  the  present  navigation  extends,  a  distance  of 
nearly  2f  miles,  and  the  excavation  of  a  turning  basin  at  tbe  upper  end 
of  the  proi>oaed  channel,  if  a  wharf  should  be  built  there  before  tbe 
channel  is  finished.  The  total  estimated  cost  of  the  improvemeot  is 
$15,558. 

The  channel  at  the  bar  is  not  likely  *to  remain  open  unless  protective 
works  are  built,  and  it  is  possible  that  the  cut  already  made  may  luire 
tilled  in  considerably  or  may  be  entirely  closed  again  before  operatioiM 
are  resumed. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriatefl,  in 
continuing  the  improvement  of  the  channel  at  the  mouth  of  tbe  creek. 

Fairlee  Creek  is  iu  tbe  collection  district  of  Baltimore,  which  is  the  iieArest  pon 
of  entry.  The  amount  of  revenae  collected  there  daring  the  fiscal  year  endinc  Jase 
30.  1890,  was  $2,95l,ai7.83. 

AMOUNT  APPROPRIATKD. 

By  act  of  August  11,  1888 $5,000 

Money  statement 

July  1.  1889,  amount  available $309.31 

July  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
ontstauding  July  1,1889 309.31 

Amonnt  appropriated  by.act  of  September  19,  1890 5,000. 00 

^  Amonnt  (estimated)  required  for  completion  of  existing  project 5,  &r>8. 00 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ^,ld93  5, 558. 00 
(  Submitted  iu  compliance  with  requirements  of  sections  2  of  river  anil 
harbor  acts  of  1S6G  and  1867. 
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COIUIERCIAL  STATISTICS. 

Beeeipis, 


CUssiflcatSon. 


Ritw  prodnctfl :  Bone,  eoal,  and  photphato — 

Manafaotnredprodacta:  Brioks,  fertiUsaera,  floor,  lamber,  and  ■hlDKles.. 

Af^iicaltaralnrodncts:  Batter,  etc 

General  meronandiae 

Total 


Weight. 


Value. 


Tom. 

145 

f  1.726 

397 

4.83S 

1 

150 

500 

10.000 

1,043 

16,213 

Shipment$, 


Clawiflcation. 


Raw  products:  Cord-wood  and  land 

Manufaetored  prodactfl :  Iron  suppliea 

Agricultural  product* :  Grain,  hay,  potatoes,  and  poultry 

Total 


Value. 


$150 

175 

51, 370 

51,885 


Total  traosportation  by  water,  3,629  tons. 

There  is  one  scboouer  of  26  tone  burden  and  drawing  4  feet  of  water  trading  in 
and  out  of  Fairlee  Creek. 


LKTTKR  OF  JUDGE  W.   S.   WALKRR. 

White  House,  near  Chestertown,  Md.,  June  20,  1890. 

Dkar  Sir:  I  really  feel  ashamed  to  forward  .vou  the  meager  and,  in  my  judffmeut, 
the  inadequate  estimaten  of  the  business  of  Fairlee  Creek,  especially  after  Saving 
had  the  blanks  so  long.  Did  the  time  and  opportunity  now  permit,  I  would  myself 
make  a  canvass  and  furnish  more  reliable  data.  I  left  this  matter  in  the  hands  of' a 
merchant  in  the  village  of  Fairlee  and  requested  him  to  call  to  his  aid  the  farmers 
and  others  assembling  at  his  place  of  business  and  post-olBee,  but  he  seems  only  to 
have  called  on  the  captain  of  a  sailing  vessel. 

There  has  been  bo  increase  in  the  tonna«;e  of  the  creek  for  the  reason  that  the 
peach  crop  has  been  a  failure.  Parties  in  Baltimore  wanted  to  put  a  steamer  in  Fair- 
lee Creek,  but  I  discouraged  them  and  told  them  they  had  better  wait  another  year. 
In  ordinary  season  I  feel  sure  the  imports  and  exports  of  Fairlee  Creek  would  be  four 
times  the  amount  set  down,  and  I  feel  confident  the  estimates  forwarded  do  not  be- 
gin to  represent  the  business  of  the  creeks  *  *  • 
YouiB,  truly, 

W.  S.  Walker. 

General  Wm.  F.  Smith. 


H  Z2. 


IMPROVEMENT  OP  CORSICA  CREEK,  MARYLAND. 

This  improvement  was  reported  completed  in  the  annaal  report  for 
the  fiscal  year  ending  Jnne  30, 1889. 

As  no  tabulated  commercial  statistics  were  furnished  during  the  past 
three  years  and  none  could  this  year  be  obtained,  it  is  impossible  to 
give  a  comparative  statement  of  the  extent  to  which  the  commerce  of 
the  creek  has  been  benefited  by  its  improvement. 

Corsica  Creek  is  in  the  collection  district  of  Baltimore,  which  is  also  the  nearest 
port  of  entry,  and  the  amount  of  internal  revenue  collected  there  dusm^  ^<b  %AKi.viX 
year  ending  June  30,  1890,  is  |2,951,827.tf3. 
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AMOUNTS  APPROPRIATED; 

By  act  psaaed  AntfTist  2,  1882 $5,000 

By  act  approved  July  5,  1884. 5,000 

By  actapproved  AaguBt5,  1886 10,000 

By  actoi  August  11,  1888 10,UOO 

Money  statement* 

July  1,  1889.  atnouDt  available $594.41 

July  1,  1890^  amount  expended  during  tiscal  year,  exclusive  of  liabilltiea 
outstanding  July  1,  1889 994.41 


n 


H  13. 

IMPROVEBfENT  OF  CHOPTANK  RIVER.  MARYLAND. 

At  the  close  of  the  fiscal  year  ending  June  30, 1889,  the  appropriation 
of  $7,500  made  Angust  11,  1888,  was  still  withheld  on  account  of  pre- 
vailing high  prices  for  dredging.  Authority  to  have  the  work  done  in 
open  markert  was  obtained  from  the  Chief  of  Engineers,  and  an  agree- 
ment was  made  with  the  American  Dredging  Company,  of  Philadelphia, 
for  dredging  at  15  cents  per  cubic  yard,  measured  in  place.  The  work 
had  been  advertised  twice  before,  in  October,  1888,  and  February,  1889, 
and  the  lowest  bid  received  in  each  case  was  28  cents  per  cubic  yanl. 

Dredging  operations  were  commenced  on  June  25. 1890,  and  are  now 
in  progress.  Tbe  available  funds  will  be  expended  in  dredging  a  chan- 
nel 40  feet  wide  and  8  feet  deep  irom  the  point  where  operations  were 
suspended  in  1888,  at  Case's  Wharf,  up  towards  the  head  of  navigation, 
and  in  removing  several  shoals  further  down  the  river. 

At  the  close  of  the  last  fiscal  year  1,972  cubic  yards  of  material  bad 
been  removed,  and  tb^  channel  had  been  extended  222  feet.  It  is  ex- 
pected that  the  work  now  in  progress  will  be  completed  about  tbe 
middle  of  August,  1890. 

The  object  of  this  improvement,  which  has  been  carried  on  since  1881, 
is  to  give  an  8foot  low-water  navigation  from  deep  water  in  the  river 
below  to  the  bridge  at  Oreensborough,  Md.,  by  dredging  a  channel  75 
feet  in  width.  Up  to  the  close  of  the  fiscal  year  ending  June  30, 1889, 
$30,076.26  had  been  expended.  The  total  length  of  the  river  under  im- 
provement is  about  8  miles.  At  the  time  just  named  there  remained  to 
be  dredged  to  a  depth  of  8  feet  about  3  miles  of  the  total  distance,  hav- 
ing a  minimum  depth  of  water  at  low  tide  of  from  5  to  7  feet. 

At  several  points  the  channel  dredged  is  still  too  narrow  and  needs 
widening,  especially  at  the  sharp  turns  in  the  river. 

The  improvement  has  been  of  great  benefit  to  the  country  around  tbe 
town  of  Greensborough,  and  below.  For  the  past  three  years  a  steam- 
barge  has  been  making  regular  trips  between  this  town  and  Baltimore, 
and  is  very  rarely  detained  by  low  tides.  Two  large  schooners  and  a 
number  of  smaller  sailing-vessels  trade  regularly  in  the  river.  It  is 
stated  that  as  soon  as  the  channel,  now  being  made,  is  extended  nearer 
the  old  wharves  at  Oreensborough,  another  steam-boi^t  line  will  be  estab- 
lished for  the  transportation  of  freight  and  passengers  to  and  from  Balti- 
more. It  is  proposed  to  expend  the  amount  ask^  for,  if  appropriated, 
in  dredging  the  channel  at  Greensborough  to  the  full  proposed  width  and 
depth  and  thereafter  to  continue  the  removal  of  the  shoal  portions  of  tbe 
river  below. 
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Cboptank  River  is  in  the  oolleotioD  diBtricrt  of  Ballimorei  which  ia  also  the  nearest 

5ort  of  entry.    The  amoant  of  revenue  collected  there  during  the  fiscal  year  ending 
ane  30, 1690,  was  $2,951,827.83. 

▲MOUNTS  APPROPRIATED. 

by  act  approved — 

June  14, 1880 $5,000 

MaichS,  1881 5,000 

By  act  passed  Angnst  2,  1882 5,000 

By  act  approved — 

Jnly5,1884 5,000 

Aagnst  5,1866 10,000 

By  act  of  Angnst  II,  1888 7,500 

Money  statement. 

Jnly  1, 1889,  amount  available $7,423.74 

July  1, 1890,  amount  exended  during  fiscal  year,  exclusive  of  liabil- 
ities outstanding  Jnly  1,1889 $61.36 

Julyl,  1890,  outstanding  liabilities 296.50 

356. 86 

Julyl,  1890,  balance  available 7,066.88 

Amount  appropriated  by  act  of  September  19,  1890 7,500.00 

Amount  available  for  fiscal  year  ending  June  30, 1891 14, 566. 1 8 

(Amount  (estimated)  required  for  completion  of  existing  project 23,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 1892  10, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acta  of  1866  and  1867. 


COMMBRCIAL  STATISTICS. 


BecdptB, 


OlMsiflcatioiL 


Raw  prodnctft:  Co«l,  ice,  and  oynter  sbella 

Hannfactared  prodocta :  Fertilizers,  fnmltare,  sawed  lumber,  tin  cans,  etc 

Agricaltural  products:  Hay 

General  mercnaodise 

Total 


Weight 


4.442 


Valnew 


1,185 

1',  037 

20 

1.200 

♦2,«» 

47, 524 

860 

48.0UU 

98,842 


Shipments. 


Classification. 


MannAustnred  products:  Canned  goods 

AgricnUural  produots :  Grain 

General  mercnandiae 

Total 


Value. 


$7,500 

52, 059 

5,790 

05,349 


Total  shipments  and  receiptu  by  water,  6,907  tons.  No  accurate  statistics  with 
reference  to  transportation  by  water  having  been  furnished  before,  no  comparison 
can  be  made  with  former  years. 


i 

I 

(I 


V 
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H  14.  . 

IMPROVEMENT  OF  HARBOR  AT  CAMBRIDGE,  MARYLAND. 

There  were  no  operations  during  the  fiscal  year  ending  Jane  30, 1890L 

The  appropriation  of  $5,000  made  Angnst  11,  1888,  was  expended 
dnring  the  fiscal  year  ended  Jane  30, 1889,  in  dredging  a  ohaune  188  feet 
wide  and  12-feet  deep  ftx>m  the  12-foot  carve  in  the  Ohoptank  Biver 
across'the  bar  at  the  entrance  to  a  point  just  opposite  the  Marylaod 
Steam-boat  Company's  wharf,  and  a  single  cut  of  the  same  depth  and 
22  feet  wide  from  this  point  to  the  railroad  wharf  inside  the  harbor. 

The  approved  project  is  based  upon  a  survey  made  in  1887.  It  pro- 
vides for  a  channel  150  feet  wide  and  12  feet  deep  at  mean  low  water 
from  the  Choptank  Eiver  to  the  railroad  wharf,  for  dredging  a  certain 
irregular  area  within  the  harbor  to  a  depth  of  10  feet  at  mean  low  water 
and  for  a  channel  150  feet  wide  and  8  feet  deep  at  the  same  stage  of 
the  tide  from  the  draw-bridge  above  the  railroad  wharf  to  the  upper 
limits  of  the  harbor. 

This  harbor  has  been  under  improvement  by  the  General  Government 
since  1871.  Previous  to  that  year  the  citizens  of  Cambridge  had  ex- 
pended $7,500  in  its  improvement.  A  project  was  submitted  in  1871, 
by  Col.  William  P.  Craighill,  Corps  of  Engineers,  and  approved  which 
provided  for  a  channel  150  feet  wide  across  the  bar  at  the  entrance  and 
for  dredging  the  same  and  the  interior  of  the  harbor  to  a  depth  of  8  feet 
at  mean  low  tide.  This  project  was  completed  in  1879,  but,  the  channel 
at  the  entrance  needing  enlargement  soou  thereafter,  the  appropriation 
of  $2,500  made  the  same  year  was  expended  in  1884  in  increasing  the 
width  as  far  as  the  funds  would  permit.  At  the  end  of  that  year  the 
total  amount  expended  was  $32,500. 

The  amount  expended  under  the  present  project  is  $4,900. 

The  result  of  the  improvement  has  been  that  schooners  of  about  150 
tons  displacement,  engaged  in  carrying  ice  and  ship  timber,  which  here- 
tofore have  been  compelled  to  anchor  outside  the  bar  for  lack  of  depth 
in  the  channel  and  to  discharge  and  load  their  cargoes  by  means  of 
lighters,  have  been  enabled  the  past  year  to  sail  directly  up  to  the  rail- 
road wharf  inside  the  harbor.  Shipping  expenses  have  decreased  in 
consequence  and  .the  demand  forihe  larger  class  of  vessels  is  on  the 
increase. 

It  is  proposed  to  expend  the  amount  asked  for,  if  appropriated  in 
continuing  the  improvement  in  accordance  with  the  present  project 

Cambridge  Harbor  is  in  the  collection  district  of  Baltimore,  which  is  the  nesntt 
port  of  entry.  The  amoant  of  revenne  coHected  there  dnring  the  fiscal  year  ending 
June  30,  lb90,  is  |2,951,827.83. 

AMOUNTS  APPROPRIATED. 

By  act  approved : 

March  3,  1871 $10,000. 00 

June  10,  1872  .„. 10,000.00 

March  3,  1873 5,000.00 

June  18.  1878 5,000.00 

March  3,  1879 2,500.00 

By  act  of  August  11,  1888 5,000.00 
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)  Money  stateinent. 

Joly  1, 1889,  amount  available |171.09 

Jnlv  1,  1890,  amount  expended  daring  fiscal  year,  exclnsive  of  liabilities 

oatstending  July  1,  1889 71.09 

July  1,  1890,  balance  available 100.00 

Amount  appropriated  by  act  of  September  19, 1890 5, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 5, 100.  00 

{Amount  (estimated)  required  for  completion  of  existing  project * 7, 7:%.  60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1892  7,736.  60 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1666  and  1867. 


COMMERCIAL  STATISTICS. 


ReceipU  or  imp&rU, 


ClMsiflcatioiL 


Raw  prodaeta :  Bone.  ooal.  pboiipfaate  rock.  ice.  wood,  oysters,  ship  timber,  eto. . . 
HanufftctQred  prodnote:  Building  material,  floar,  lumber,  fertiJizer«,  canoed 

|EOoda,etc 

Agrictlltnral  prodncte:  Grain,  live  stock,  truck,  poultry,  eggs,  batter,  eto 

General  mercnandiae 

Total 


Yalne. 


1710,550 

319,000 

1,760,842 

547,500 

3,352,532 


Shipment  or  exports. 


Classification. 


Raw  prodnots:  Cord«wood,  logs,  railroad  ties,  ship- timber,  oyster  shells,  eto 
Manufactnred  prodnote:  Barrels,  fruit-crates,  fionr  and  roeai.  hominy,  eto . . 

Agricnitnral  prodacts:  Berries,  fruit,  grain,  live-stock,  poultry,  eto 

General  merchandise 


Total 


TOHM. 

35.483 
32.366 
24,848 
14.600 


107.207 


Value. 


$518,850 

1, 213, 808 

872,705 

438,000 


3,043,453 


Total  tonnage  for  the  year  1880-'90 tons..  108,895 

Total  tonnage  for  the  year  1888-80 do....  111,160 

Increase  since  last  report do....    87,735 

VesseU  tailing  from  and  to  Cambridge  Harbor  during  the  year  1889-'90. 


Freight  and  passenger  steamers. 

Sehoonars 

Sloops • 


No. 


4 

12 

107 


tonnage. 


2,220 
790 
035 


Draught. 


Fut, 
7-9 
7-10 

4HJ* 


Trips. 


Dally. 

WeekW  and  monthly. 

Daily  during  oyster  season. 
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Vessels  buUt  and  repaired  at  Cambridge,  Maryland^  during  the  year  1989-^. 


Ballt: 

Schooners 

Sloops 

Repaired: 

S*Uing-Tessels 


Rei^tered 

No. 

total 

tonnage. 

10 

\ 

700 

40 

360 

109 

2,180 

CalcpUted 
Dmaght  of       mazlmnBi 
lariseet-  ▼ei>sel     dranght, 

when  leav-     when  losded, 
Ing  ship-yard,     of  largest 

*  bailL 


FM. 


10 

6 


F^eL 


U 

8 


H  IS. 

REMOVING  SUNKEN  VESSELS  OR  CRAFT  OBSTRUCTING  OR   ENDANGER- 
ING NAVIGATION. 

At  the  beginning  of  the  fiscal  year  proposals  for  the  removal  of  the 
wrecks  of  the  pungy  Eva  Hemingway^  sank  in  Choptank  Biver,  and 
schooner  Two  Brothers,  sank  in  Cambridge  Harbor,  Maryland,  had 
been  invited  by  advertisement. 

Bids  were  oi>ened  July  18, 1890,  and  the  contract  was  awarded  to 
George  T.  Johnson,  of  Cambridge,  Md.,  for  the  sum  of  $G89  for  removal 
of  both  wrecks,  and  the  work  was  completed  in  the  following  month. 

In  August  1889,  the  general  agent  of  the  Eastern  Shore  Steam-boat 
Company  of  Baltimore  reported  two  dangerous  obstructions  in  Chesa- 
peake Bay  in  the  track  of  their  steamers.  One  was  the,  wreck  of  the 
schooner  Jesse  W.  Knight^  sunk  about  three-fourths  of  a  mile  south- 
west of  Sharp's  Island  Lighthouse, and  the  other  was  said  to  be  the 
boiler  of  the  steamer  Express,  which  had  foundered  some  twelve  years 
before,  and  was  said  to  be  lying  in  the  bay  about  half  way  between 
Hooper's  and  Kedge's  Straits. 

After  due  notice  to  owners  and  advertisement,  proposals  were  opened 
on  December  10, 1889,  and  a  contract  was  entered  into  December  20, 
1889,  for  their  removal,  with  Mr.  W.  H.  French,  of  Norfolk,  Va.,  the 
only  bidder,  for  the  lump  sum  of  $1,040. 

The  wreck  of  the  schooner  was  removed  on  the  31st  of  the  same  moDth. 
The  contractor  subsequently  made  two  diligent  and  careful  searches 
for  the  boiler  of  the  steamer,  but  was  unable  to  find  it,  and  it  may  have 
been  moved  by  the  currents  into  deep  water,  but  this  is  not  known. 

Abstract  of  proposals  opened  by  General  William  F.  Smithy  United  States  Agents  July  IB, 
18fe9,  for  removal  of  wrecks  of  pungy  Eva  Hemingway  and  schooner  Two  Brothers  frem 
Choptank  River  and  Cambridge  Harbor^  Maryland, 


Na 


1 
2 


3 


Name  and  address  of  bidder. 


Ransom  Bramble,  Cambridge,  Md . . 
George  T.  Johnson,  Cambridge,  Md 

Chester  T.  Caler,  Norfolk,  Ya 


Price. 


Both  wrecks.  ISTIL 
Both  wreoks»  mn 
5  First  wreck,  $4ilL 
I  Second  wreck,  $5ZSl 


Contxaot  with  George  T.  Johnson. 
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Ahttract  of  proposals  opened  by  General  William  F.  Smithy  United  States  Agent,  Decembtr 
10,  1889, /or  removal  of  wreck  of  schooner  Jesse  W,  Knight  and  boiler  of  ivreckid  steamer 
Express  from  Chesapeake  Bay. 


No. 

Name  and  address  of  bidder. 

• 

Price  for 

remoTiil  of 

both  obatruc< 

tlona. 

1 

W.  H.  French.  Norfolk.  Va w— t 

$1.0iO 

* 

Contract  with  W.  H.  French,  dated  December  20,  1889. 


H  i6. 
PRELIMINARY  EXAMINATION  OF  APPOQUINIMINK  CREEK,  DELAWARE. 

United  States  Engineer  Office, 
Wilmington,  Del.,  October  18, 1888. 

General:  In  compliance  with  the  requirements  of  section  14  of  the 
river  and  harbor  act  of  August  11,  1888,  and  the  instructions  from  the 
ofQce  of  the  Chief  of  Engineers  of  September  29, 1888,  I  have  the  honor 
to  submit  the  following  report  upon  the  preliminary  examination  of 
Appoquinimink  Creek,  Delaware,  made  under  my  direction  by  Mr.  A. 
Stierle,  assistant  engineer.  • 

Appoquinimink  Creek  is  situated  in  New  Castle  County,  Del.,  and 
is  a  tributary  of  Delaware  Bay.  From  its  junction  with  the  bay  to 
the  town  of  Odessa,  the  head  of  navigation,  the  distance  is  about  9  miles 
by  water,  the  channel  crooked,  with  low  marshy  banks,  and  having  a 
width  of  from  100  to  200  feet.  There  is  a  depth  of  water  at  Odessa  of 
about  4  feet  at  mean  low  tide,  and  at  the  bar  at  the  mouth  the  depth  at 
same  stage  is  about  3  feet.  ' 

The  tide  rises  at  Odessa  about  4  feet,  and  at  the  mouth  about  6  feet. 
The  improvement  would  contemplate  the  removal  of  shoals  and  increas- 
ing the  width  o^  the  channel  at  certain  sharp  bends. 

The  adjacent  country  is  highly  cultivated,  and  the  improvement  would 
be  a  material  benefit  in  the  reduction  of  freights. 

The  stream  i^,  in  my  opinion,  worthy  of  improvement,  and  I  recom- 
mend a  survey  of  it.  The  least  amount  required  to  make  the  survey, 
with  report  and  estimated  cost  of  improvement,  is  $600. 

Further  details  are  contained  in  the  report  of  the  assistant  engineer 
who  made  the  examination,  a  copy  of  which  is  herewith  inclosed. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casby, 

Chief  of  Engineers^  U,  8,  A. 


report  of  mr  a.  stierlb,  assistanf  xnoinber. 

Unitkd  States  Engineer  Oppick, 

Wilmington,  Del,,  October  15,  1888. 

Sir  :  In  compliance  with  yonr  instmctions  of  October  4,  l^^H,  I  have  the  honor  to 
Bubmit  the  following  report  on  the  preliminary  examination  of  Appoquinimink  Creek.^ 
Delaware : 


::/ 1 
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This  creek  is  situated  in  New  Castle  Connty,  Del.,  and  iiaa  its  soaroe  on  the  dirid- 
ing  ridge  of  the  peninsula  formed  by  the  State  of  Delaware  and  the  eaatem  shores  of 
Miiryland  and  Virginia.  In  almost  all  of  the  streams  of  this  peninsula  the  headwaters, 
which  are  the  accumalations  of  rain-fall,  are  formed  by  large  jni  It -ponds  which  collect 
the  surface  drainage  of  extensive  area^  from  which  the  united  rivulets  flow  io  a 
single  stream  through  low  and  marshy  lands  to  the  bay.  With,  the  construction  of 
these  ponds  the  inflow  of  the  tides,  which  had  extended  far  into  the  interior,  was  cat 
off*,  and  the  ponds  formed  the  head  of  navigation.  ' 

During  the  past  four  decades  the  commerce  of  these  streams  has  suffered  by  the 
influence  of  railroad  competition,  and  these  highways  were  neglected  and  deteriorated. 
The  constant  increase  in  population  aud  in  the  products  of  manufacture  and  cultiva- 
tion demands  a  reopening  and  restoration  of  the  former  arteries  of  trade  and  com- 
nierciB. 

Appoquinimink  Creek  drains  an  area  of  about  50  square  miles  which  is  highly 
cultivated  and  rich  in  the  products  of  the  farm  and  factory.  The  Delaware  Railroad 
crosses  the  creek  near  its  source  and  the  concomitant  mill-pond,  with  the  thriving 
towns  of  Middletown  and  Townsend  as  stations  depending  entirely  upon  the  railroad 
.  for  communication  with  other  points.  The  town  of  Odessa,  the  present  head  of  nav- 
igation, is  situated  about  5  miles  below  the  mill-pond.  There  is  no  other  place  of 
importance  on  the  banks  of  the  creek. 

From  Odessa  to  its  entrance  into  Delaware  Bay  the  course  of  the  creek  is  very  tort- 
nous  and  is  about  9  miles  in  length."  Tl|e  width  varies  from  100  to  200  feet.'  TIm 
depth  oi  water  at  mean  low  tide  is  about  4  feet  at  Odessa,  increasing  toward  the 
mouth  to  an  average  of  6  feet.  Several  shoal  places  exist  which  have  a  depth  of 
only  4|  to  5  feet  over  them  at  mean  low  water.  The  least  depth  of  water  over  tbe 
bar  at  the  mouth  is  3  feet  at  the  same  stage  of  the  tide. 

The  average  ri^e  and  fall  of  the  tide  is  about  4  feet  at  Odessa  and  nearly  6  feet  at 
the  mouth. 

This  voluminous  tidal  prism  shows  that  the  creek  has  inherent  superior  facilities 
for  navigation  and  is  susceptible  of  advantageous  improvement  at  a  minimnm  cost 
The  flow  of  the  tide  extends  to  about  4  miles  above  Odessa.  , 

At  this  town  a  draw-bridge  waslmilt  acr6ss  the  creek  several  years  ago  which  has 
a  clear  span  of  only  20  feet.  The  effects  of  this  sudden  reduction  of  the  oross-sectiooal 
area  of  the  creek  to  about  one-fifth  of  its  normal  one  have  already  begun  to  shoir 
themselves.  The  creek  above  is  rapidly  tilling  up  on  account  of  the  diminution  of  the 
tidal  prism  and  the  reaction  upon  the  lower  sections  of  the  stream  is  correspondingly 
injurious,  as  the  time  of  the  flow  of  the  ebb  tide  and  its  accompanying  eroding  quali- 
ties has  been  considerably  reduced. 

Vessels  of  large  size  sailed  above  this  bridge  before  the  present  draw  wae  constructed 
upou  solid  stoue  abutments,  the  former  draw  having  had  open  pile  piers  and  similar 
hhore  connections.  At  present  only  the  smallest  boats  pass  through.  The  facilities 
for  wharfage  above  the  bridge  were  originally  as  good  as  those  below. 

The  interest  in  the  improvement  of  the  creek  centers  directly  in  the  town  of  Odeesa 
aud  its  immediate  vicinity.  Two  long  and  deep  cuts,  each  about  35  feet  wide,  have 
already  been  made  by  private  parties  to  shorten  the  route  to  the  ihouth.  It  appean 
to  be  the  general  desire  to  obtain  a  free  and  unobstructed  6-foot  low- water  naviga- 
tion from  the  mouth  to  Odessa.  Several  parties,  however,  strongly  advocate  in  ad- 
dition the  cutting  off*  of  at  least  four  of  the  bends  by  dredging  straight  cute  acroei 
their  base  and  the  removal  of  projecting  points  at  sharp  turns  of  the  creek.  A  drav- 
bridge  is  built  at  one  of  the  bends,  the  piers  of  which  are  set  obliquely  with  the 
currents ;  the  difficulty  of  navigation  through  the  draw  is  considerably  increased  by 
tbe  adjacent  sharp  turns  of  the  bend  above  and  below. 

No  improvements  by  means  of  jetties  or  by  dredging  are  desired  at  the  month  of  the 
stream.  In  view  of  the  pending  improvements  of  the  Delaware  River  and  Bay,  which 
include  the  construction  of  an  extensive  training  dike  parallel  with  the  shore  for  tbe 
improvement  of  Dan  Baker  Shoal,  just  opposite  the  entrance  to  Appoquinimink  (.^reek, 
it  would  bo  unwise  to  consider  any  project  for  the  improvement  of  the  mouth  of  tbe 
creek  at  present,  as  the  physical  conditions  of  the  bay  at  that  point  are  likely  to  be 
radically  changed. 

I  consider  the  creek  as  well  worthy  of  improvement  and  estimate  the  cost  of  a  sur- 
vey at  $600. 

The  following  is  a  summary  of  the  commerce  of  the  creek  for  the  past  year. 

Exports. — 400,000  bushels  o(  grain,  200.000  baskets  peaehes  and  apples,  20,000  toos 
fertilizer,  5,000  tons  sulphuric  acid,  6,000  head  live  stock,  1,500,000  to 2,000,000  cans  o( 
canned  fruit  and  vegetables,  small  fruit,  and  vegetables  in  large  quantities. 

/m/>orte.— 2,000,000  feet  lumber,  500,0000  to  700,000  bricks,  100,000  bushels  lime, 
5,000  tons  coal :  general  merchandise  for  about  5,000  people. 

Lumber  and  kind  of  vessels  passing  in  and  out  of  the  creek  annually :  200  to  2^ 
barges,  capacity  200  to  250  tons ;  250  to  300  tug-boats,  300  to  400  steamers,  150  to  200 
flohooners.    The  paaaeni^^t  \xa£&<^  auiounta  to  about  10,000  penons  MmoAlly. 
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The  above  data  were  kindly  famished  me  by  ^he  Lord  ahd  Polk  Chemical  Company 
at  Odessa. 

Very  respectfally,  your  obedient  servant, 

A.  Stierle, 
A9»i9ta»t  Engineer. 
General  Wm.  F.  Smith, 

United  Statm  Agent, 


SUPPLEMENTARY  REPORT  ON  PRELIMINARY  EXAMINATION  OF  APPO- 

QUINIMINK  GREEK,  DELAWARE. 

r  < 

United  States  Engineer  Office, 

WiimiTigUm,  Del.,  October  26, 1888. 

General  :  In  order  to  more  fully  comply  with  the  instructions  con- 
tained in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  Sep- . 
tember  29,  1888, 1  have  the.honor  to  submit  the  followiog  in  addition 
to  my  report  of  October  18,  1888,  upon  the  preliminary  examination  of 
Appoquinimink  Creek,  Delaware. 

The  cost  of  the  desired  improvement;  consisting  of  the  removal  of 
shoals,  the  rounding  off  of  several  sharp  bends,  and  dredging  of  three 
new  cuts,  in  order  to  straighten  the  creek  to  a  depth  of  6  feet  below 
mean  low  water,,  would,  in  my  opinion,  be  about  $22,000. 
Very  respectfully  your  obedient  servant, 

Wm.  p.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U.  8.  A, 


survey  of  appoquinimink  creek,  delaware. 

United  States  Engineer  Office, 

Wilmingtou,  Del,  November  23, 1889. 

General  :  I  have  the  honor  to  transmit  herewith  a  copy  of  a  report 
of  the  survey  of  Appoquinimink  Creek,  Delaware,  of  Mr.  A.  Stierle,  as- 
sistant engineer.  This  survey  was  provided  for  in  the  river  and  harbor 
act  of  August  11,  1888. 

The  project  and  estimates  of  Mr.  Stierle  are  indorsed  as  proper  and 
reasonable. 

A  tracing  of  the  map  of  the  survey  is  sent  by  mail  to-day  in  a  separate 
package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 


sbport  of  bcr.  a.  stierle^  assistant  engineer. 

United  States  Engineer  Office, 

Wilmingtony  Del,,  November  23,  1889. 

General:  I  bare  the  honor  to  submit  herewith  a  report  upon  the  sarvey  of  Appo- 
qninimink  Creek,  Delaware,  2>ncl  a  project  for  its  improvement. 
Thesnrvey  shows  that  next  to  the  Cbristiaua  River,  Appo<^uliilmvDL^  Ct^k>N&^V)>^ 
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its  IpDcth,  the  larj^est  sireani  in  Delawitrn  if  tba  tiilul 
coQBidered.  Tli<-  coiinip  of  Iho  cnwk  is  like  that  of  lUI 
inarahy  laod,  very  Uirtiious,  ami  cuvfih  a  total  illstaiice ' 
to  Ibe  town  of  Od^Baa,  nuar  tbe  bend  of  iiavig»lioii. 
fourtha  nf  Amile  above ihiBplAce. 

At  the  eiitratic«  into  llie  Dvinwate  River  tbe  oreek  if 
fliit»,extoatiin([oiio-hiilf  of  »  nilfi  from  slinre,  with  only 
meiiD  low  water.  Nodislincl  eliBiiiid  or  drain  exists  i 
uiuiith  to  New  BHdf^,  s  diHtAiitM  of  4]  miliw.  the  iivi'rii|;i 
tba  bonks  is  IJOO  feet.  Above  New  Bridge  the  wid<b  is 
twuen  IKO  and  ItiO  feet.  At  OdesHs  the  creek  is  at  some 
bean  built,  only  90  feet  wide. 

The  Hvprsjje  depth  at  mean  low  watetof  the  deepest  p, 
called  "Tbe  Tbalwe);,"  is  llj  feet  from  tbe  mouth  to  Od 
tbc  cteek.  H)  tuilea,  tbe  Inat  uiileof  tbe  upper  section  La« 
ihat  of  tbe  Teniaiuiti;;  mileH  being  12.3  leet,  witb  ibe  av 
withili  tbe  Urgt  mite  above  tbe  luoatb. 

The  creek  is  bordered  upon  each  side  by  low  niarsfaeH, 
DDfliilattons  of  (uUivated  land  approach.  Tbe  bottom  i 
hard,  fine  sand,  iuierniixed  with  b«ds  of  gravel  and  els 
mater  is  iulumipted  by  a  linr  consisting  of  Ini^s  atones  a 
nit  h  clay  aud  too  bard  lo  be  removed  by  tbe  currents. 

Simultaneoita  tidal  ol>iw>rvBtions  were  made  for  a  perit 
New  Bridge,  and  Rock  Landing,  supplemented  for  sever 
the  mouth  of  tbe  creek.  The  average  H»e  and  fall  of  tb 
4.'£),  5.70.  and  6. OB  feet  at  tbnse  places,  respectively.  ' 
wave  travels  from  Rock  Landing,  which  Is  a  niile  [ron 
a  distance  of  19,,W0  feet,  in  fifty  minuloa ;  from  New  I 
of  19,500  feet,  also  in  fifty  minnles.  Tbe  low  water  iirrii 
six  minutes  after  passing  Bock  Landilii(,  auil  ut  Odef 
after  paBsing  Kew  Bridge.  Tbe  progress  of  tbe  bi^ih  v 
tbrooghont  tbd  creek.  That  uJ'  tbe  low  water,  howev 
niaoy  bends  iu  the  lower  section.  It  is  safe  to  uiiHUUir 
wave  moves,  iu  the  preaenl  case,  very  nearly  iu  a  boi 
eacb  gauge,  their  values  and  distances  between  tbem,  «j 
tbci  low-water  slope  frooi  Odeuea  to  Rock  Landing  is  foi 
of  D.G75  fool  per  1,0011,  and  from  tbe  latter  place  to  t 
or  Ht  the  rate  of  0.05.')  foot  per  1,000.  The  average  dor 
to  be,  at  Rock  Landing,  live  hours  and  twenty  loiouics 
and  eleven  minuter,  and  at  OdcHsa,  five  lioors  and  it 
duration  of  ebb  at  tbe  same  points  waa  seven  hours  nod 
anil  twelve  minutes,  and  seven  hours  and  twenty  miuiiti: 
ble  tidal  oonditioDB  exhibited  by  tbe  results  of  thwe  nbi 
vreek  udroitB  of  boins  much  improved  at  little  eigieue 
nftnr  the  execution  of  tbe  project  herein  submitted,  tlic 
will  be  lowered  from  2  to  3  feet,  and  the  rise  and  fall 
iiicrp«*ed. 

The  most  aerious  obHtrnctions  to  the  progress  of  tlin  1 
navigation  of  ibo  ereek,  are  the  niauy  sharp  bundn  w 
M-ction.  Several  of  theiw  abould  be  rectified  by  tbt-  drwl 
be  improved  by  the  removal  of  projecting  pointa.  Tho 
for  an  8-foot  low-water  channel  lOO  feel  wide,  ftoni  Ui 
above,  and  SO  feet  wide  the  reniaiujng  distnnM  Ui  the  1 
slekdy  growth  of  comuierce  and  au  increasing  navigntioi 
sels,  it  is  probable  that  at  no  distant  day  a  deeper  ubant 
and  that  the  creek  above  the  bridge  will  have  to  be  inipi 
uonvenieut  lauding  purposes. 

Tbe  dredging  necessary  will  mainly  consist  in  wideuio; 
cially  at  the  bends.  From  about  ooe-balf  of  a  mile  below 
pos«a  channel  will  require  continuous  cutting  for  tbe  fa. 
averitge  depth  of  4  feet.  The  lines  of  dredging  are  to  I 
the  curved  linos  indicated  on  the  map- 

Thrps  new  cut-offs  of  a  total  length  of  S,&00  foot  are 
the  ciliiens  is  to  be  widened.  If  no  cut-oils  are  mode  th 
riat  to  bu  dredged  to  make  a  channel  of  the  dimensions 
yards.  If  the  oiit-offs  are  added  to  the  estimate  this 
13V,!")0  cubic  yards. 

For  infurumlion  as  I«  the  present  and  future  oomi 
tiiii£iei;irtill}'  refer  to  tbe  preliminary  report  ^«viutuly  au 
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EtHmate. 

Dredging  along  prc«ent  course  of  creek  for  a  cbaiAiel  8  feet  deep  at  low 
water  and  100  wt  wide  to  above  new  bridge,  and  ^  feet  wide  to  bridge  at 
Odeeea,  154,060  cubic  yards,  at  15  cents w 1  9133,109 

Deduct  amount  not  required  to  be  removed  if  cut-offs  are  made,  20,600  cubic 
yards,  at  15  cents ^ 3,000 

20. 019 
Add  for  cnt-offs,  132,960  cubic  yards,  at  15  cents y .  19,944 

Total  estimated  cost  of  project 39»963 

• 

Very  respectfully,  your  obedient  servant, 

A.  Stirrlv, 
..  A9$i$tant  Engineer, 

General  Wm.  F.  Smith, 

United  States  Agent 


H.17. 

preliminary  examination  of  wicomico  river,  maryland. 

United  States  Engineer  Office, 

Wilmington,  Del.j  December  26, 1888. 

General  :  In  compliance  with  the  requirements  of  section  14  of  the 
rirer  aud  harl>or  act  of  August  11, 1888,  and  the  instructions  contained 
*iu  the  letter  of  September  29,  1888,  from  the  office  of  the  Chief  of  En- 
gineers, I  have  the  honor  to  submit  the  following  report  upon  the  pre- 
liminary examination  of  Wicomico  River,  Maryland,  made  under  my 
direction  by  Mr.  A.  Stierle,  assistant  engineer. 

The  Wicomico  Biver  has  been  the  subject  of  improvement  with  such 
beneficial  results  to  commerce  and  navigation  that  the  interests  of  the 
locality  demand  a  wider  and  deeper  channel. 

For  the  reasons  and  facts  given  iu  the  report  of  the  assistant  en- 
gineer, a  copy  of  which  is  herewith  inclosed,  I  deem  Wicomico  fiiver, 
Maryland,  worthy  of  improvement,  and  recommend  a  survey  of  it  from 
White  Haven,  Md.,  to  Salisbury,  Md.,  a  distance  of  about  12  miles. 

A  rough  estimate  of  the  cost  of  the  desired  improvement  is  $30,000. 

The  least  amount  required  to  make  the  survey,  with  report  and  esti- 
mate of  cost  of  improvement,  is  $600. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 

Brig.  Oen.  Thomas  L.  Casey, 

Chief  0/ EngiheerSy  U.  8.  A. 


report  of  mr.  ▲.  6tierle,  assistant  engineer. 

United  States  Engineer  Oftice, 

Wilmington f  Del,,  December  26,  1888. 

Sir:  In  compliance  with  your  instructions,  I  have  the  honor  to  submit  the  foUow- 
injr  report  upon  the  preliminary  examination  of  Wicomico  River,  Maryland : 

The  Wicomico  River  tiow8  iu  a  southwesterly  direction  through  W\CA\w\n(&  C^xw^Vs  ^ 
eastern  shore  of  Maryland,  and  is  a  tributary  of  dtesapeaVLQ  ^^^1  ^ix\ax\\i^  >^i^\a^6^ 
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of  Tangier  Sound  from  the  east.  Before  it  nnites  with  the  sonnd  its  well-defined 
channel  meanders  across  a  wide  and  shallow  sheet  of  water  called  Monie  Bay,  which, 
however,  is  nothing  more  thai^  a  hroad  expansion  of  the  month,  charaot<eri8tio  of  all 
riyers  on  the  Chesapeake  Bay.  The  headwaters  of  the  Wicomico  rise  near  the  ele- 
vat<ed  rim  or  edge  which  encircles  the  Great  Cedar  Swamp,  sitnated  within  ihe  lower 
section  of  Sussex  County,  Del.  It  is  stated  that  none  of  its  feeders  penetrate 
this  rim  and  drain  any  of  the  waters  of  this  swamp ;  they  drain,  however,  ahout  4i) 
square  miles  of  mainly  forest  country  and  contribute  a  comparatively  small  bat  steady 
inflow  of  fresh  water,  which  is  little  subject  to  very  sudden  changes  in  volume  aud 
not  surchajTffed  with  sediment. 

Thetotallength  of  this  upper  or  fresh- water  section  of  the  river  is  abont  12  miles. 

The  estuary  or  tidal  portion  extends,  as  is  usual  with  the  rivers  of  the  Peninsula, 
from  the  bay  to  the  lowest  mill-dam,  which  in  this  case  was  built  across  the  bed  ot 
the  river  at  the  town  of  Salisbury,  23  miles  above  the  mouth.  The  total  length  of 
Wicomico  River  is,  therefore,  about  35  miles.  The  width  between  low-water  markii 
is  4,600  feet  at  the  entrance  into  Modie  Bay.  From  there  it  gradually  diminiahes  to 
550  feet  at  a  point  about  2  miles  below  Salisbury. 

Near  this  town  and  for  some  distance  below  it  the  former  width  of  the  river  has 
-been  reduced  by  artificial  structures  to  150  feet.    There  exists  at  present  a  clear  and 
unobstmcted  channel  depth  of  7  feet  to  Salisbury,  the  head  of  navigation.    The  depth 
in  the  lower  section  of  the  river  varies  from  12  to  40  feet. 

The  rise  and  fall  of  the  tide  is  about  3^  feet  at  the  month  and  about  3  feet  at  Salis- 
I  bury. 

I  That  portion  of  the  river  immediately  at  and  below  Salisbury  has  been  nnder  im- 

provement by  the  United  States  since  1K72.  At  that  time  the  navigable  channel,  with 
a  least  depth  of  abont  8  feet  at  low  water,  extended  to  within  2  miles  below  Salisbury. 
The  remaining  section  to  the  mill-dam  was  quite  shoal;  with  an  average  depth  of 
only  12  inches  at  low  tide.  This  shoal  portion  was  a  natural  accretion  of  several 
causes  consequent  npon  the  construction  of  the  mill-dam,  as,  for  example,  the  entire 
stoppage  of  tidal  currents,  the  tide  merely  rising  and  falling,  and  facilitating  the  de- 
posit of  sediment  and  material  swept  down  from  the  upper  river  by  drainage  and 
freshets  and  by  the  breaking  of  temporary  sand-dams.  All  these  causes  of  deteriora- 
tion were  greatly  augmented  by  the  river  being  made  a  i^ceptaclefor  all  refuse  mait« 
from  the  adjacent  numerous  saw-mills.  The  proposed  improvements,  projected  by 
Colonel  Craighill,  Corps  of  Engineers,  in  1872,  contemplated  the  dredging  of  a  channel 
75  feet  wide  and  7  feet  deep  at  mean  low  water  throngh  this  shoal  and  the  oontractioo 
of  the  water-way  by  dikes.  The  width  was  subsequently  increased  to  nearly  100  feet 
and  the  dredging  of  a  turning  basin  was  added.  The  project  was  completed  in  1885, 
after  the  sum  of  $50,000  had  been  expended,  ami  the  efiects  of  the  improvement  opoo 
the  commerce  of  the  river  have  been  of  the  most  beneficial  and  stimulating  characier. 

It  is  but  just  to  add  that  the  citizens  of  Salisbury  have  supplemented  at  their  ovo 
expense,  and  at  a  cost  of  $25,000,  the  improvements  undertaken  by  the  Qeneral  Got- 
ernmdnt,  by  dredging  a  large  section  of  the  river  above  the  draw-bridge  to  a  depth 
of  7  feet  and  by  defraying  a  certain  p|ortion  of  the  expense  of  constructing  dikee. 
Other  improvements  made  by  different  individuals  along  the  river  front,  such  as  the 
construction  of  bulkheads,  wharves,  and  locks,  etc.,  have  been  upon  a  large  scale 
and  very  costly.  The  great  benefit  which  the  people  and  the  wonderful  stimalns 
which  the  trade  of  the  whole  region  of  the  Wicomico  derived  from  the  impfoveroent 
of  the  river  can  best  be  illustrated  by  the  followiijg  facts :  In  1871  the  assessed  valne 
of  all  real  and  jiersonal  profierty  within  the  town  liniite  of  Salisbury  was  $806,830, 
and  at  the  present  time  it  is  $1,518,280.  The  corporate  spirit,  which  in  1871  was 
awakened  from  its  long  lethargic  sleep  and  which  at  that  time  coold  not  affuiti  to 
expend  more  than  $645.46  for  internal  improvements  and  general  town  expenses,  has 
been  imbued  with  new  life,  and  the  sum  of  $5,319.16  was  expended  for  those  par- 
poses  in  1888. 

The  value  of  all  the  goods  held  by  the  merchants  of  the  town  in  1871,  according  to 
the  records  of  the  license  clerk,  was  $109,000.  It  haa  increased,  as  shown  by  the 
same  records,  this  year  to  $379,000.  It  is  estimated  that  the  total  sales  of  merchan- 
dise in  1871  did  not  exceed  $550,000 :  this  year  they  have  reached  the  large  amount  of 
$2,490,000. 

The  above  figures  speak  for  themselves,  and  were  carefully  compiled  by  Mr.  E. 
Stanley  Toadvin,  attorney  of  Salisbury,  who  also  kindly  furnished  the  following  com- 
mercial statistics: 

"  In  1871  there  were  no  factories  here  and  but  three  saw-mills  and  two  grist- mills* 
doing  a  custom  business  which  would  in  all  not  amount  to  over  $60,000  |>er  year  and 
did  not  employ  over  25  or  30  hands.  Since  1886,  the  year  of  the  great  conflagration, 
Salisbury  has  been  nearly  rebuilt,  and  its  stores,  dwellings,  and  churches  would  bv  an 
ornament  to  any  city.    With  these  improvements,  caused  by  the  fire,  came  electric- 
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lifciit  and  water  works,  costing  over  $50,000.    The  increase  in  the  leading  linos  of 
bosiness  ttom  1871  to  1888  has  been  as  folfows : 

Coal,  from  4,000  tons  to tons..  20,000 

Groceries,  at  the  rate  of «, « .percent..  100 

Hardware,  at  the  rate  of do....  700 

Dry  goods,  at  rate  of ^.•..... do....  400 

Notions,  eto.y  at  the  rate  of do....  400 

Clothing,  boots, and  shoes,  at  the  rate  of do....  500 

Fertilizers,  at  the  rate  of do....  600 

Fnmitnre,etc.,  at  the  rat«  of do 600 

**  The  lumber  brought  here  and  reshipped  to  various  places  amonnts  to  between 
30,000,000  and  35,000,000  feet. 

*'  Manufacturing  is  also  increasing,  and  Salisbury  now  has  three  large  planing  mills, 
four  saw-mills,  one  kindling-wood  factory,  two  basket  and  crate  factories,  three  mer- 
ehant  grain  mills,  two  canning  factories,  one  fertilizer  factory,  one  hominy,  grain,  and 
shell  mill,  three  brick-yards,  one  machine-shop  and  foundry,  one  door,  sash,  and 
molding  factory,  and  several  other  factories  will  be  established  by  next  spring. 

**  The  shipment  of  strawberries,  fruits,  and  vegetables  has  increased  to  such  an  extent 
that  the  Maryland  Steam-boat  Company  had  to  put  another  large  steamer  on  the  route 
from  here  to  Baltimore  last  year  to  enable  them  to  handle  the  trade.  Before  the  im- 
provement of  the  river  there  were  no  shipments  of  berries,  fruits,  and  vegetables  by 
water  and  very  little  grown  in  the  country  bordering  on  the  river,  but  now  lauds 
on  both  sides,  from  its  neadwaters  at  Salisbury  to  its  mouth  at  Nanticoke  Point,  are 
being  largely  planted  in  peaches,  fruit,  and  vegetables.  The  filling  up  of  the  river 
at  SiMisbury  would  destroy  all  these  improvements  and  industries,  for,  if  the  town  was 
cut  off  by  it,  the  steam-boat  line  would  be  discontinued  and  the  business  of  Salis- 
bnry  would  be  seriously  itemed." 

It  is  stated  that  the  passing  of  steamers  and  other  vessels  has  washed  the  bapks  of 
the  river,  wherever  they  are  not  protected  by  dikes,  to  such  an  extent  that  the 
dredged  channel  has  been  reduced  in  width  and  depth  at  various  points,  greatly  to  the 
detriment  of  navigation.  An  examination  made  last  summer  snows  that  there  are 
only  three  places,  and  those  only  within  the  section  confined  by  dikes,  where  en- 
croachments upon  the  channel  have  occurred  through  the  giving  away  of  portions  of 
the  dikes  that  are  £ut  deteriorating,  and  through  the  washing  in  of  considerable 
material  at  the  outlet  of  a  larga  drain.  It  is  said  that  on  account  of  these  shoals 
vessels  drawing  over  6^  feet  are  compelled  to  wait  for  the  tide  to  rise  before  they  can 
make  the  harbor  at  Salisbury. 

During  the  past  two  years  the  necessity  for  an  enlargemeut  of  the  harbor  and  an 
increase  in  the  dimensions  of  the  channel  leading  thereto  with  regard  to  width  and 
depth  has  become  more  and  more  apparent. 

The  commerce  of  the  river  has  evidently  reached  the  limit  of  the  carrying  capacity 
of  the  present  channel  and  the  demand  is  now  made  that  improvements  should  be 
resumed  upon  a  new  and  more  extensive  basis,  as  warranted  by  the  wonderf  nl  growth 
of  the  commerce  of  the  Wicomico,  that  followed  its  first  improvement.  A  channel  9 
feet  deep  at  mean  low  water  is  desired,  with  a  clear  width  of  100  feet,  to  a  point  2,000 
feet  below  the  draw-bridge  at  Salisbury,  and  150  feet  wide  up  to  the  dock  of  the 
Maryland  Steam-boat  Company.  Within  the  latter  section  this  proje(||^  would  require 
the  removal  of  a  portion  of  the  old  dikes  and  the  Hloping  back  of  the  artificial  banks 
previously  made.  From  present  indications  it  is  siippoMd  that  such  an  improvemeut 
would  be  ample  and  remain  permanent  for  a  long  time  to  come. 

No  survey  of  the  river  below  the  improved  section  has  ever  been  made,  but  it  is 
stated  that  the  9-foot  curve  does  not  extend  beyond  Sharp's  Point,  or  nearly  3  miles 
below  Salisbury.  Taking  this  as  a  basis,  it  is  roughly  estimated  that  a  channel  of  the 
above  dimensions  would  require  the  removal  of  about  110,000  cubic  yards  of  materiul 
at  a  probable  cost  of  $30,000. 

In  view  of  its  present  importance  and  its  growing  wants  in  the  future,  I  would  re- 
spectfully recommend  a  survey  of  the  river  from  White  Haven  to  Salisbury,  a  distance 
of  about  12  miles,  which  can  be  made  for  $600. 
Very  respectfully,  your  obedient  servant, 

A.  Stderia, 
Aniitunt  Engineer. 

General  William  F.  Smith, 

Vniied  Statee  Agent 
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SURVEY  OP  WICOlrfiCO  RIVER,  MARYLAND. 

United  States  Engineer  Office, 

Wilmington^  Delj  November  27,  1889. 

Oe^ral  :  In  compliance  with  the  instractions  contained  in  the  letter 
of  April  6, 1889,  from  the  office  of  the  Chief  of  Engineers  and  the  n*- 
quiremente  of  the  river  and  harbor  act  of  August  It,  1888,  1  have  tbe 
honor  to  submit  the  following  report  upon  the  survey  of  Wicomico  River, 
Maryland,  made  under  my  directions  during  the  past  summer. 

The  permanency  of  the  work  already  done  in  this  river  suggests  tbe 
following  project  for  the  future  improvement,  viz,  to  dredge  a  channel 
to  9  feet  in  depth  at  mean  low  water  from  the  natural  9-foot  curve  to  tbe 
draw-bridge  at  the  town  of  Salisbury.  This  would  require  the  removal 
of  about  116,000  cubic  yards  of  material  at  an  estimatCKl  cost  of  $23,*J00. 
A  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engineer,  is  herewith 
inclosed.  A  tracing  of  the  map*  of  the  survey  is  sent  by  mail  to-ds^ 
in  a  separate  package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 
Brig.  Gen.  Thohas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


report  of  mr.  a  stierlv,  assistant  knginbxr. 

United  States  Engineer  Office, 

Wilv^ingtofij  Del.,  November  27,  1889. 

General:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Wi- 
comico River,  'Marylaud,  and  a  project  for  its  improvement. 

The  section  of  the  river  from  the  town  of  Salisbarj  to  a  point  2  miles  below  has 
been  improved  before  at  various  times  by  the  General  Government.  The  improve- 
ment  proved  to  be  a  great  success,  and  resulted  in  a  floorishini;^  commerce  oo  ^ 
river,  so  that  a  demand  for  a  d€H)|>er  channel  was  presented.  The  depth  to  which  tbe 
riVer  was  previously  improved  was  7  feet  below  mean  low  water.  A  channel  9  (wi 
in  tlepth  at  the  same  stase  of  tide  is  now  usked  for. 

The  survey  was  made  tor  the  purpose  of  ascertaining  the  precise  locality  where  tb« 
9-foot  curve,  coming  from  the  river  below,  closes,  so  toat  a  proper  estimate  could  be 
made  for  a  channel  of  that  depth  and  of  suitable  width.    The  examination  oommenccd 
at  Salisbury  oi>,  July  16  last,  and  was  eraduaUy  extended  down  the  river  dnringtbe 
remainder  of  the  mouth,  until  this  point  was  definitely  located,  near  Gooee  Islsixi 
Wharf,  about  two  miles  below  the  town.    The  length  of  river  examined  was  4  iuilee> 
About  2,500  feet  below  Sharp^s  Point,  where  the  survey  ended,  the  9-foot  chaouel  U 
190  feet  wide.    This  width  becomes  gradually  narrower  further  up  the  river,  aod  i^ 
less  than  100  feet  above  Fruitland  Wharf  for  a  total  length  of  750  feet.     CoutinnioK 
above  this  point,  the  channel  is  of  a  uniform  width  of  100  feet  as  far  as  Goose  Lslspfl 
Wharf,  where  the  9- foot  curve  closes.  Depths  slightly  in  excess  of  9  feet  appear  agiio 
in  long  and  narrow  pockets — seven  in  numljer — from  here  to  the  bridge  at  Salisbury- 
The  average  depth  below  mean  low  water  in  that  portion  of  the  channel  which  isle* 
than  9  feet  deep  is  8  feet. 

The  survey  shows,  when  compared  with  the  map  of  the  examination  made  in  Jalji 
1888,  that  very  little  shoaling  is  going  on  within  the  present  channel,  which  bad  beeo 
dredged  to  7  feet,  the  last  time  in  1885.  At  a  few  points  the  material  washed  do^^ 
from  the  adjacent  banks  or  from  behind  the  old  dikes  has  caused  a  slight  contractioo 
in  the  channel  width,  but  generally  the  results  of  the  improvements  are  more  fsv(»^ 
able  and  permanent  than  was  ever  anticipated. 

Tidal  observations  were  made  during  the  progress  of  the  survey  from  July  lot^ 
August  1,  inclusive,  at  Salisbury  Bridge  and  Fruitland  Wharf,  or  Shad  Point.  To^ 
rise  and  fall  of  the  tide  at  eac)i  of  these  places,  which  are  4  miles  apart,  were  foooo 
to  be  the  same,  nameV^,^  ^e^t.    0\i  account  of  a  lack  of  sufficient  data  relstiofCto 
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former  years,  1  have  not  been  able  to  make  a  comparison  between  the  changes  in  the 
tidal  conditions  that  have  taken  place  in  the  upper  river  since  improvements  were 
commenced  in  1872.  This  wonld  be  interesting  information  to  have,  especially  as  to 
its  fatnre  application  to  other  and  similar  cases. 

The  question  of  enlarging  the  present  channel  is,  in  view  of  former  improvements, 
a  very  simple  proposition. 

The  project  herewith  submitted  is  for  dredging  a  channel  9  feet  deep  at  mean  low 
water  and  150  feet  wide,  beginning  near  Frnitland  Wharf,  in  continuation  of  the 
natural  9-foot  channel  from  below,  between  the  dikes  and  wharves  already  built  and 
extending  to  the  draw-bridge  atf.  Salisbury. 

The  amount  of  material,  which  is  mainly  fine  sand,  to  be  removed  under  this  project 
is  estimated  at  11(5,000  cubic  yards. 

For  information  referring  to  the  commerce  of  Wicomico  River,  I  would  respectfully 
invite  attention  to  the  full  and  complete  statistics  appended  to  the  preliminary  report 
submitted  in  December  last. 

ESTIMATE. 

For  dredging  a  channel  9  feet  deep,  at  mean  low  water,  and  from  100  to  150  feet 
wide,'  from  Fruitland  Wharf  to  the  draw-bridge  at  Salisbury,  116,000  cubic  yards,  at 
20  cents,  $23,200. 

Very  respectfully,  your  obedient  servant, 

A.  Stisrle, 
Assistant  Engineer, 
General  Wm.  F.  Smith, 

United  States  Agent. 


H  i8. 

PRELIMINARY  EXAMINATION  OF  NORTH  EAST  RIVER,  MARYLAND. 

United  States  Engineer  Office. 
•  Wilmingtony  Del.,  November  8, 1888. 

General:  In  compliance  with  the  requirement^  of  section  14  of  the 
river  and  harbor  act  of  August  11, 1888,  and  the  instroctions  contained 
in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  September  29, 
1888, 1  have  the  lionor  to  submit  the  following  report  npon  the  prelim- 
inary vamination  of  ^orth  East  River,  Maryland,  made  under  my  direc- 
tion by  Mr.  A.  Stierle,  iissistant  engineer. 

For  the  reasons  and  facts  given  in  the  report  of  Mr.  Stierle,  a  copy 
of  which  is  inclosed  herewith,  I  deem  North  East  River  worthy  of  im- 
provement and  recommend  a  survey  of  it. 

The  cost  of  the  desired  improvement  would  be  about  $12,000.  The 
least  amount  required  to  make  the  survey  with  report  and  estimate  of 
cost  of  improvement  is  $100. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers y  tf.  8.  A. 


RBPORT  of  MR.   A.   STIBRUB,  ASSISTANT  BKOnOEEB, 

UNrnsD  States  Engineer  Office, 

Wilmington,  Del,  November  8,  1888. 

Sir  :  In  compliance  with  your  instractioDs  I  have  the  honor  to  sabmit  the  follo^vQL% 
report  npon  the  preliminary  examination  of  North  East  River,  ^ax'sXwii^. 

North  East  River  is,  with  the  exception  of  the  SaaqueYianiiai'B.vvet,  Wi«i  xswiiaX.  x^at^iX^-' 
erly  tributary  of  the  Chesapeake  Bay.     It  is  formed  by  tv^ro  \)TMic\i^%,  X\i^  ^Tft»^»  «^^ 


t 


i  i 


■i 


f 


;: 


(I 


^i 


<  r  1, 


952        REPORT   OF   THE   CHIEF   OP   ENGINEERS,  IT.  S.  ARMY. 

Little  North  East  Creeks,  that  flow  dne  sonth,  aud  whose  sonroeslie  open  the  easten 
alope  of  the  Allegheny  Mountains,  within  Chester  Connty,  Pa. 

After  the  junction  of  the  two  branches,  near  the  town  of  Northeast,  Md.,  the  riTCf 
flows  in  a  southwesterly  direction,  and  ijfradnally  expands  into  a  broad  eetoary  to  iti 
entrance  into  the  bay.  The  length  of  each  of  the  two  branches  to  their  janction  is 
about  14  miles,  their  physical  characteristics  being  entirely  those  of  moan  tain  streamsi 
From  about  1  mile  below  the  junction  to  the  mouth  the  river  is  under  tidal  inflaencM 
and  is  about  5^  miles  long.  Within  the  estuary  the  width  varies  from  one-quarter  of 
a  mile  to  2  miles,  and  the  depth  of  water  is  on  an  average  8  feet,  except  npon  the  bar 
at  the  upper  end.  The  width  of  the  river  proper  from  this  bar  to  the  bridge  on  the 
northern  extremity  of  the  town  of  Northeast,  a  distance  of  about  I  mile,  is  from  IjO 
to  GOO  feet.  This  latter  section  constitutes  the  head  of  navigation,  and  the  town  b 
built  along  its  eastern  bank.  The  depth  of  the  channel  within  it  is  said  to  be  aboot 
7  feet,  with  a  variable  width  of  not  less  than  30  feet;  the  average  rise  and  fall  of  the 
tide  about  2^  feet. 

The  present  obstruction  is  stated  to  be  the  shoal  water  over  the  bar  below  the  tows, 
with  a  depth  of  only  2^  feet  at  mean  low  tide.    No  other  serious  obstruction  exists. 

The  river  has  previously  beeu  under  improvement  by  the  General  Goveromeot 
In  the  years  1872-73  and  1880-'81,  appropriations  of  $10,000  and  $5,000,  respectively, 
made  by  Congress,  were  expended  in  the  impnivement  of  the  ohanuel  from  the  bir 
above  referred  to,  to  Alexander's  Mill,  above  Church  Point  Landing.  The  result  of 
the  first  expenditure  was  a  channel  5  feet  deep  at  mean  low  water  from  the  5-foot 
curve  near  the  mouth  of  the  river  to  the  wharf  at  Northeast,  and  a  tuniing-basiii  io 
frout  uf  the  wharf  120  feet  Hquare,  and  a  channel  25  feet  wide  and  3  fe«  t  deep  fiuiu 
tbe  wharf  to  Alexander's  Mill.  The  second  appropriation  was  expended  in  inoresBln; 
the  depth  of  the  channel  previously  made  to  from  5|  to  6  feet,  in  enlarging  the  ton- 
ing-basin  and  deepening  it  to  8  feet,  and  in  dredging  to  a  depth  of  10  feet  a  depoat 
of  sand  and  mud  opposite  the  confluence  of  a  small  stream  just  below  the  wharves. 

It  appeal's  that  tne  bar  below  the  town  has  again  shoaled.  This  was,  in  a  measarvi 
anticipated  when  the  improvements  just  mentioned  were  carried  out,  and  there  is  b« 
doubt  that  tbe  commerce  of  the  North  East  River  will  be  considerably  aflfected  if  tli« 
shoals  are  not  removed.  What  the  proper  remedies  should  be  to  make  any  faUin 
improvements  permanent  can  not  be  decided  until  a  survey  is  made. 

The  town  of  Northeast  is  located  in  Cecil  County,  Md.,  and  is  one  of  the  oldeit 
settlements  on  the  Chesapeake.  It  is  a  thriving  business  place,  surrounded  by  a  rick 
agricultural  ctmnlry,  and  has  a  population  of  from  1,500  to  1,600. 

It  has  tbirf  y  different  stores,  one  large  rolling-milt,  two  fire-brick  oompaoiea,  os0 
steam  saw-mill,  one  flouring-mili,  one  pottery,  one  basket  factory,  one  raaor- strop fj^- 
tory,  ont^  carriage  factory,  one  chemical  factoiy,  and  three  canning  houses.  Natffj 
all  the  raw  and  finished  products  imported  aud  exported  by  these  manufactinB{ 
establishments  are  received  and  shipped  by  rail. 

An  average  of  five  hundred  vesselH  of  the  smaller  class  land  at  Northeast  dariag 
the  year.     About  five  vessels,  from  25  to  50  tons  burden,  are  owned  in  the  t#irn. 

The  imports  by  rail  and  water  are  given  as  follows: 

Five  hundred  thousand  feet,  B.  M.,  lumber;  400,000  shincles:  3,000  to  .'>,000eonli 
pine  wood,  mostly  used  by  the  chemical  works  ;  500,000  fire-brick,  clay  ;  fertilix*;nto 
tbe  value  of  $50,000 ;  oysters  to  the  value  of  $3,000 ;  water-melons  to  the  valae  of 
$3,000 ;  fish  to  the  value  of  $6,000. 

There  are  exported  2,000  bales  of  hay  and  grain  and  country  produce  to  the  vslne 
of  $200,000. 

I  could  obtain  no  accurate  information  as  to  the  amount  and  value  of  the  produce 
tions  of  the  diflerent  manufactories  and  works  above  mentioned ;  the  same  must  be 
said  of  the  general  merchandise  and  other  valuable  freight,  which  tnn»t  be  larj^e. 

The  improvements  already  made  in  the  river  have  been  of  great  valne  to  tbe  ship- 
ping interest  at  Northeast,  and  have  r«*.Hulted  in  a  decrease  of  freight  rates  by  rail  ao<i 
water.  The  general  trade  woold  be  still  more  beneflte<l  by  the  removal  of  the  bar 
above  referred  to,  as  vessels  of  K  larger  class  could  enter  more  readily,  and  a  regnlsr 
steam-boat  line  to  Baltimore  is  contemplated. 

It  is  approximately  estimated  that  a  channel  through  the  bar  100  feet  wide  and* 
feet  deep  at  mean  low  water  would  cost  $12,000. 

An  examination  (survey)  of  the  river  from  the  bar  to  the  wharves  at  Northeast 
could  be  made  for  $100. 

Very  respectfully,  your  obedient  servant, 

A.'  SnvRLB, 
A99i9tani  i^i^aeir. 

General  Wm.  F.  Smith, 

United  States  Agent 
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subvey  of  north  east  river,  maryland. 

United  States  Engineer  Office, 

Wilmington^  Del.j  November  26, 1889. 

Oeneral  :  In  compliance  with  the  instrnctions  contained  in  the  let- 
ter of  June  1^,  1889,  from  the  Office  of  th^  Chief  of  Engineers  and  the 
requirement  of  the  river  and  harbor  act  of  August  11,  1888,  I  have  the 
honor  to  submit  the  following  report  of  the  survey  of  North  East  River, 
Maryland,  with  a  copy  of  the  report  of  Mr.  A.  Stierle,. assistant  engi- 
neer, containing  a  project  for  the  improvement  of  the  river  and  estimate 
of  cost  of  proposed  improvement. 

In  comparing  the  map  of  this  survey  with  the  condition  of  the  river 
when  the  last  work  was  done  in  1881,  it  would  appear  that  the  ebb  tides 
are  not  sufficiently  strong  to  keep  the  sediment  from  being  deposited 
throughout  nearly  the  entire  length  of  the  river,  and  that  coustant 
dredging  will  be  required  to  keep  the  channel  of  a  proper  depth  to 
benefit  the  commerce  on  the  river. 

If  money  should  be  appropriated  for  improving  the  river  it  is  recom- 
mended that  a  channel  be  made  75  feet  wide  and  6  feet  deep  at  mean 
low  water  across  the  bar  at  the  mouth  and  to  the  mouth  of  Stony  Bun, 
and  from  that  point  to  the  head  of  navigation  the  channel  be  made  60 
feet  wide,  with  the  low-water  depth  of  6  feet. 

The  estimated  cost  of  this  im]>rovement  is  $5,140. 

A  tracing*  of  the  map  of  the  survey  is  transmitted  by  mail  to-day  in  a 
separate  package. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 

Onited  States  Agent 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S,  A. 


beporx  of  mr.  a.  8tierlb,  assistant  xnginkier. 

^  Unitfd  States  Engineer  Office, 

Wilmington,  Del.^  November  25,  1H89. 

General  :  I  baye  the  honor  to  submit  herewith  a  report  upon  the  survey  of  North 
East  River,  Maryland,  and  a  project  for  the  ioipiovement  of  the  same. 

This  river  has  previously  been  nnder  improvement  by  the  Qeuerul  Qovemment  just 
below  the  town  of  Northeast.  The  siirvt^y,  which  was  made  diirin«^  t  be  present  month, 
embraced,  therefore,  that  portion  of  the  river  which*  was  dredged  at  various  times, 
the  lufct  time  in  the  spring;  of  1881. 

At  the  close  of  operations  that  year  a  channel  existed  below  the  wharves  of  the  town 
from  &^  to  6  feet  deep  at  mean  low  water,  with  au  average  width  of  50  feet,  and  ex- 
tending across  the  bar  to  deep  water  beyond.  A  tarning-basiu  about  300  feet  long  and 
100  feet  wide  had  also  been  dredged  in  front  of  the  wharves  to  a  depth  of  8  feet  below 
mean  low  water.  * 

The  results  of  the  present  examination  show  the  following  condition  of  these  im- 
provements: About  two-thirds  of  the  area  of  the  turning-basin  has  shoaled  in  the 
upper  portion  to  an  average  depth  of  3  feet ;  the  original  depth  within  its  lower  por- 
tion remains.  The  dredged  channel  has  slightly  shoaled  and  narrowed  from  tho 
wharves  to  a  point  about  800  feet  below  the  mouth  of  Stony  Run.  Beyond  that  point 
the  channel  has  entirely  disappeared,  most  of  the  shoaling  having  taken  place  at  the 
upper  end,  where  for  a  distance  of  1,000  feet  the  average  depth  along  its  former  direc- 
tion is  now  4  feet,  indicating  a  decrease  in  depth  of  from  1|  to  2  feet.  The  G-foot 
curve  of  deep  water  in  the  lower  river,  which  at  the  time  above  referred  to  appeared 
at  a  point  2,850  feet  from  Stony  Run,  has  receded  considerably,  and  was  located  by 
the  present  snrvey  1,700  feet  farther  down  the  river.     This  receding  1a\QiN^\s\»\^^^s&^^^ 
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aH  it  lias  goue,  was  dne  to  a  general  shoaling  of  about  foar-tentUs  of  a  foot  in  depth 
and  may  be  a  gradual  one ;  the  greatest  shoaling  on  the  top  of  the  bar,  however,  took 
place,  as  is  reported,  soon  after  the  dredging  was  done. 

There  would  appear  no  dlfflculty,perhaps,  to  maintain  a  channel  across  the  bar  for  a 
mnch  longer  time  than  could  be  done  by  dredging  by  constructing  parallel  dikes  along 
the  cot.  In  view  of  the  fact,  however,  tbat  the  bottom  of  North  East  River  is  very 
flat  as  far  as  its  entrance  into  Chesapealce  Bay,  and  that  these  dik^  wonld  need  con- 
stant repairs  and  constant  extension,  on  acconnt  of  a  cc^rtain^rcfoftnatioQ  of  a  bar  at 
their  lower  ends,  a  pioject  for  sucli  an  adjunct  is  hardly  warranted ;  nor  would  the 
outlay  of  money  required  for  it  be  ooiunieusurate  with  the  present  and  future  com- 
merce of  the  river.  Periodical  dredging  is  evidently  the  cheapest  remedy  for  the  ex- 
I  istingobstructions  to  navigation. 

Although  a  desire  was  expressed  by  those  interested  in  the  improvement  of  the  river 
that  a  7-foot  channel  should  be  dredged,  no  estimate  for  one  of  that  depth  has  been 
made,  for  the  reason  that  the  length  of  cut  required  would  be  nearly  two  miles.  The 
estimate  herewith  mibiuitted  is  for  a  6-foot  low-water  channel  75  teet  wide  from  the 
6-foot  curve  outside  the  bar,  following  the  lines  of  the  channel  previously  made,  to 
opposite  St(my  Run,  and  for  a  channel  of  the  same  depth,  but  only  60  feet  wide,  to 
Davis  Wharf.  The  length  of  the  cut  to  be  made  across  the  bar  will  be  about  3,800 
feet ;  the  estimated  amount  of  material  to  be  removed  Qnder  the  project  is  26,70U 
cubic  yards. 

I  would  respectfully  refer  to  the  preliminary  report  for  information  as  to  the  com- 
merce of  the  river. 


i 


f 
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ESTIMATE. 


I  For  dredging  a  channel  6  feet  deep  at  mean  low  water,  75  feet  wide  across  the  bar, 

and  60  feet  wide  to  Davis  Wharf,  25,'A)0  cubic  yards,  at  '^  cents,  |5,140. 
ilQ  Very  respectfully,  your  obedient  servant, 

A.  Stikrlb, 
AgsUtant  Enffineer. 
General  Wm.  F.  Smith, 
United  States  Agent, 


H.  19. 


PRELIMINARY  EXAMINATION  OF  CHESTER  RIVER  BETWEEN  CRUMFTON 
ijjj  li  AND  JONES'S  LANDING,  MARYLAND. 

United  States  Engineer  Office, 

Wilmingtonj  DeLy  January  22,  1889. 

General  :  In  conipliauce  with  the  requiremeuts  of  section  14  of  the 
river  and  harbor  act  of  Au^ast  11,  1888,  and  the  instructions  contained 
'\  I  in  the  letter  of  (September  29, 1888,  from  the  office  of  the  Chief  of  En- 

gineers, 1  have  the  honor  4;o  submit  the  followiu^  report  upon  the  pre- 
liminary  examination  of  Chester  Eiver  between  Crumptou  and  Jones's 
Landing,  MarylantI,  made  under  my  direction  by  Mr.  A.  Stierle,  assistant 
engineer. 

In  view  of  the  facts  and  reasons  set  forth  in  the  detailed  report  of 
Mr.  Stierle,  a  copy  of  which  is  herewith  inclosed,  Chester  Biver  between 
Crumpton  and  Jones's  Landing  is  in  my  opinion  worthy  of  improve- 
ment and  a  survey  is  recommended. 
A  rough  estimate  of  the  cost  of  the  desired  improvement  is  ^3,000. 
The  least  amount  required  to  make  the  survey,  with  report  and  esti- 
mate of  cost  of  improvement,  is  $350. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  Stateg  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  0/  Engineer 8 J  D.  S.  A, 
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ksport  of  mr.  a.  8tdcrlb,  assistant  kngii^kr. 

United  States  Engineer  Office, 
^  WilmingUmy  Del.y  January  22,  1889. 

General  :  In  accordance  with  yonr  instmotions,  I  have  the  honor  to  sabmit  the 
following  report  apon  the  preliminary  examination  of  Chester  River  between  Cramp- 
ton  and  Jones's  Landing,  Maryland  : 

Chester  River  has  its  headwaters  in  Kent  Coanty,  Del.,  and  flows  in  a  general 
aontli westerly  direction  into  Chesapeake  Bay.  It  is  the  boundary  line  between  Kent 
Coanty  on  the  north  and  west  and  Qneen  Anne  County  on  the  soath  and  east,  these 
two  couDties  being  the  most  nortlierly  on  the  Eastern  Shore  of  Maryland.  The  total 
length  6f  the  river  is  about  50  miles,  and  it  is  navigable  for  vessels  drawing  not  over  7 
feet  of  water  as  far  as  Crumpton,  37  miles  from  the  mouth.  The  ezaminatiun  called 
for  embraces  the  section  of  the  river  lying  between  Crumpton  and  Jones's  Landing. 
The  accurate  location  of  this  landing  could  not  be  ascertained,  as  there  is  no  landing, 
properly  speaking,  of  this  name,  and  opinions  seem  to  dittur  as  to  the  exact  point 
where  a  former  lime  landing  of  that  name  existed.  It  is  stated,  however,  that  a  cer- 
tain turn  in  the  river,  about  three- fourths  of  a  mile  below  the  town  of  Mtllington, 
was  the  objective  point  in  view  when  the  petition  for  the  removal  of  the  obstructions 
was  hamed. 

The  distance  from  the  bridge  at  Crumpton  to  Millin^ton,  measured  along  the  coarse 
of  the  river,  is  nearly  5  miles;  to  Jones's  Landing  it  would,  therefore,  be  about  4^ 
miles.  *  f^or  about  If  miles  above  Crumpton  the  width  of  the  river  varkss  from  800  to 
1,200  feet,  the  average  depth  of  water  in  the  channel  being  nearly  7  feet  at  mean  low 
tide.  The  channel  is  narrow,  being  flanked  on  either  sine  by  broad,  shallow  flats. 
The  width  of  the  remaining  section,  to  Jones's  (landing,  is  more  contracted,  and  does 
not  exceed  200  feet,  the  channel  depth  also  be|ng  reduced  to  an  average  of  4  feet. 
The  least  depth  of  water  in  the  channel  throughout  the  whole  section  examined  is 
about  2  feet ;  the  maximum  depth,  about  11  feet.  In  the  upper  portion  deep  holes 
and  shoals  follow  each  other.  This  irregularity  in  the  profiles  of  the  bottom,  longi- 
tudinally as  well  as  crosswise,  appears  to  indicate  a  rather  wild  condition  of  the  river, 
which  is  not  unusual  and  is  cbaracteristic  of  the  upper  portions  of  unimproved  tidal 
streams.  The  bottom  is  said  to  be  fine  sand,  gravel,  and  'Mron  rock."  The  tide 
rises,  on  an  average,  2  feet  at  Crumpton  and  16  iuches  at  Millington,  the  fluctuations 
being,  however,  very  irregular.  There  is  a  mark  shown  on  a  house  near  the  bridge 
at  Millington  up  to  which  an  unusually  high  storm  tide  had  risen  many  years  ago, 
the  mark  appearing  to  be  about  10  feet  above  the  general  level  of  the  river.  It  may 
be  assumed  from  this  fact  that  the  high- water  plane  is  not  much  higher  at  the  head 
of  the  river  than  in  Chesapeake  Bay,  and  that  the  tidal  conditions  at  least  are  sus* 
ceptible  of  considerable  improvement. 

That  portion  of  Chester  River  from  Crumpton  up  to  Kirby's  Landing,  a  distance  of 
about  3|  miles,  was  surveyed  under  the  direction  of  Col.  Wni.  P.  Craighill,  Corps  of 
Engineer^),  U.  8.  Army,  in  ld80«  and  a  project  made  for  a  channel  6  feet  deep  at  i^ean 
low  water  aud  either  50  or  65  feet  wide,  but  the  improvement  was  never  commenced. 

Crumpton  is  the  highest  stopping-place  for  all  steam-boats;  small  sailing  vessels 
go  as  far  as  Kirby's  Ending.  The  upper  part  of  the  river  has  no  navigation.  Anoma- 
lous as  it  may  seem,  in  a  country  so  full  of  splendid  water-ways,  there  is  adjoining 
here  an  area  of  highly-cultivated  laud  of  about  240  square  miles,  extending  4  miles 
north  towards  the  Sassafras  and  11  mile^  south  of  Chester  River  toward  theTuckaboe 
and  Choptank  rivers  and  16  miles  east  of  Crumpton  as  far  as  Duck  and  Little  creeks 
in  Delaware,  which  is  practically  without  an  outlet  to  market  by  water  for  its  rich 
and  various  productions.  In  this  respect  the  farmers  are  entirely  dependent  upon 
facilities  for  transportation  furnished  by  railroads  wbich  lead  principally  to  northern 
markets.  They  are  cut  ofif  in  a  manner  from  the  advantages  which  direct  communi- 
cation with  the  Baltimore  market  otters.  The  freight  on  grain,  for  instance,  is  from 
7  to  8  cents  per  bushel  to  Philadelphia  by  rail ;  t^  Baltimore  by  water  it  is  only  4 
cents.  For  this  reason,  and  where  the  hauling  distance  is  not  too  great,  much  grain 
is  taken  to  and  sbippea  from  th^  nearest  shipping  points  on  adjacent  rivers,  but  the 
bulk  of  it,  in  additiou  to  all  fruit,  such  as  peaches,  pears,  aud  berries,  of  which  an 
abundance  is  raised,  goes  by  rail.  This  shows  that  every  mile  which  is  added  to  the 
navigable  channel  of  Chester  River  would  be  of  great  and  incalculable  benefit  to  the 
surrounding  country. 

The  town  of  Millington,  in  Kent  County,  is  the  center  of  the  large  section  of  coun- 
try which  is  interested  in  the  improvement  of  the  upper  portion  of  Chester  River. 
This  place  is  a  station  on  the  Qneen  Anne  and  Kent  Railroad,  and  has  between  1,500 
and  1,600  inhabitants.  There  are  located  here  twenty  general  stores,  one  grist  mill, 
two  canning-bouses,  and  one  basket  factory.  It  is  an  old  and  conservative  settV^^ 
.  ment  that  has  grown  to  its  natural  limits  unless  navigatxon  lAiouXiVXyid  ^ilX«u.^^^  Vv^^*^ 
nearer  to  it,  in  which  case  it  is  said  trade  would  receive  a  u^w  *\ui^^\AJA  wi.^H*waX^Na^ 
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rollowcd  by  the  eataMiiilinisiit  of  iiittnBrniis  taetor\en  n 
related  to  a^icDltiiinl  iuMroBta.  Tliti  ooiiuuy  srmiuil  i 
Wiiid  BtiU  poMBsea  itinall  tracta  of  voluiiblo  sbip-timbor. 
dDiing  tits  put  year,  approxlniKttily  oiitimated,  oOU.OO 
baaketH  of  peBohes,  ;I5,000  dnxen  oggi.  ^  loua  uuiiltry,  lO,f 
basbelB  of  lime,  unit  gouaral  mL>rcbHUiliMi  to  tiMi  value  of 

Tlie  (Itwiie  r>f  the  pimple  jnteroateil  in  tlie  iiiovom«i 
Chanter  Hiver  is  that  m  T-foot  ohaouel  lie  niailH  froiu  Cru 
It  is  inferred  from  information  received  that  Itie  udili 
Ibrae-fuartbs  of  u  niilu  Iouk  and  extetidiai;  lu  the  briditi 
eluded  in  tlie  reqnest  for  iiuprovements,  for  ecoiiatnic»r 
niiub  (ieaired. 

Tlie  amonat  of  malarial  to  be  removed  in  dredgiuK  a  ( 
low  water,  and  itboQt  W  feet  wide  botween  the  poiuls  ei 
iuin«rreot  infuruiatiou  obtained,  at  100,000  cublo  vanla 

txt.m. 

TbiBJDiprovoQieDt  woold  Beein  to  bave  special  norit,  e 
oonntry  oeeds  it  in  order  to  carry  on  trade  and  comme 
fact  tbut  with  an  Incn^aHed  tidal  volume  the  upt^oing  uf 
only  lieueBcially  upon  the  lower  BectiouH  ia  an  importaoi 
eight  ol. 

A  anrve;  of  the  section  of  the  river  referred  ti 
probable  coat  of  t'JM). 

Very  leflpectliilly,  yonr  obedielil  aeivaut, 


[Jnited  States  En 
WilmiRgtan,  J 

Gengral:  Iu  compliance  with  the  iuslructio 
ter  of  April  6,  1889,  from  thts  office  of  IbeChiefo 
qitiremeiitsof  the  river  aud  harbor  act  of  Aag 
honor  U>  saliiuit  the  following  report  upon  the  si 
betweeo  Cnimptoii  and  Jones's  Lauding,  Mar 
direction  during  May  and  June,  188U. 

The  project  its  developed  by  the  survey  and  n 
proveraeutof  the  Chester  Kiver  from  Crumpton 
heretofore  known  as  Jones's  Landing,  Maryland 

To  dredg^e  a  channel  from  Orumpton  to  a  poii 
ton,  60  feet  in  width  and  G  feet  deep  at  mean  lov 
of  51,000  cubic  yards  of  material,  at  35  uenb«  ]>e 

A  copy  of  the  report  of  Mr.  A.  iJtierle,  assisUt 
inclosed. 

A  trucing  of  the  map*  of  the  survey  is  sent  I 
arate  package. 

Very  respectfully,  your  obedient  serVlM 


Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A. 
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report  of  mr.  a.  st^erle,  assistant  engineer. 

United  States  Engineer  Office, 

.    WilminytoHf  DeL^  December  7,  1889. 

Gei^eral  :  I  have  the  honor  to  sabmit  herewith  a  report  apon  the  snrvey  of  Ches- 
ter River,  Maryland,  between  Crnmpton  and  Jones's  Landing,  made  nnder  your  direc- 
tion, and  a  project  for  the  improvement  of  the  same. 

Chester  River  is  oqe  of  the  largest  rivers  of  the  Eastern  Shore  of  Maryland,  and 
enters  Cbe^peake  Bay  from  the  east.  It  is  40  miles  long  and  entirely  a  tidal  stream. 
The  commerce  of  the  river  is  quite  brisk  within  the  lower  25  miles  and  as  far  asCbes- 
tertown,  the  channel  being  nowhere  less  than  10  feet  deep  and  of  ample  width.  The 
channel  depth  above  Chestertown  gradaally  decreases  nntil  it  is  only  6  feet  near 
Crompton,  a  small  village  33^  miles  above  the  mouth  and  the  present  terminus  of 
steamboat  navigation.  A  few  small  sailing  vessels  sail  occasionally  from  a  wharf 
about  4  miles  above  Crumpton ;  bnt  beyond  that  point  navigation  is  interrupted  by 
many  shoals,  with  only  3  and  4  feet  of  water  over  them. ' 

The  influence  of  the  tide  extends  to  Millington,  situated  at  the  head  of  the  river 
and  near  the  junction  of  tWto  small  fresh- water  branches,  Cypress  Branch  and  Sew- 
ell's  Branch,  each  iiearly  6  miles  long. 

The  survev  was  made  during  the  months  of  May  and  June,  1889,  and  embraced  that 
portion  of  the  river  lying  between  the  bridge  at  Crumpton  and  the  bridge  at  Milling- 
ton.  The  latter  place  is  nearly  a  mile  above  the  assumed  location  of  Jones's  Landing, 
which,  as  stated  in  the  preliminary  report,  could  not  be  accurately  located  on  account 
of  non-existence.  The  small  additional  expense  involved  in  extending  the  snrvey  to 
Millington,  the  head  of  tidal  influence,  was  amply  repaid  by  the  additional  informa- 
tion obtained  in  relation  to  the  phvsical  conditions  oi  the  whole  nver. 

The  length  of  the  river  surveyed  is  6|  miles:  4  miles  of  the  shore  were  iriangHlated, 
the  rest  was  determined  by  transit  lines.  In  addition,  a  line  of  levels  was  run  to 
connect  the  different  tidal  stations.  For  2  miles  above  Crumpton  the  river  retains 
its  characteristic  feature  of  a  very  wide  stream  with  a  narrow  channel  winding  in 
easy  curves  along  the  middle.  At  this  point,  however,  it  changes  its  character  en- 
tirely and  contracts  suddenly,  the  extensive  flats  on  each  side  of  the  channel  dis- 
appear and  are  replaced  by  narrow  borders  of  marsh  lands,  inundated  only  during 
▼ery  high  tides,  or  by  the  sloping  hills  on  both  shores  which  approach  here  more 
closely.  Within  a  section  about  1  mile  in  len^h  and  immediately  below^ Crumpton 
Bridge,  the  width  between  the  shores  of  the  river  varies  between  900  and  2,000  leet. 
Above  the  bridge  it  varies  between  600  and  1,300  feet  up  to  the  point  where  the  sud- 
den contraction,  above  referred  to,  takes  place.  The  width  of  channel  between  the 
4-foot  curves  in  both  sections  just  named  is  upon  an  average  200  feet,  at  the  widest 
place  not  over  300  feet. 

Vtom  the  south  shore  near  Crumpton  a  spur  of  high  land  projects  well  into  the 
heretofore  wide  river  valley  and  approaches  the  high  bank  on  the  north  shore  to 
within  900  feet.  A  wooden  bridge^210  feet  long,  with  a  draw  37  feet  wide,  crosses 
the  river  at  this  point ;  the  approaches  on  the  south  side  consisting-  of  a  causeway 
originally  laid  upon  the  river  flats  and  finally  raised  to  a  height  of  about  4  feet  above 
water-level.  The  distance  between  the  shore-lines  where  the  bridge  is  located  can 
not  have  been  less  than  700  feet  before  the  latter  was  built ;  the  construction  of  the 
bridge  and  the  embankment  of  the  causeway,  however,  have  reduced  the  width  to 
practically  200  feet. 

The  great  injury  done  to  the  river  above  Crumpton,  and  indirectly  also  to  the  sec- 
tion immediately  below  the  town,  by  this  sudden  contraction  of  water-way  and  con- 
sequent diminution  in  the  strength  and  volume  of  tide,  is  obvious. 

At  the  point  where  the  river  narrows,  about  2  miles  above  Crumpton,  its  course, 
which  heretofore  has  been  fairly  straight,  becomes  more  sinuous,  with  occasional 
deep,  cove-like  expanses  at  the  turning  iMiints  of  the  bends.  These  coves  are  shallow 
and  are  rapidly  filling  up.  The  width  l>etween  the  shores  in  the  section  of  the  river 
from  this  point  to  Millington  averages  235  feet;  maximum  width  being  350  feec,  min- 
imum 120  feet.  Notwithstanding  this  sudden  reduction  in  width,  the  depth  in  the 
channel  above  increases  but  little.  The  average  of  the  maximum  depths  below  mean 
low  water,  from  the  bridge  at  Crumpton  to  the  point  referred  to,  10,500  feet  above,  is 
S  feet ;  the  mean  depth  in  all  the  croH.s- sections  is  3.37  feet.  The  corresponding  depths 
for  the  remaining  upper  section  of  the  river,  from  this  point  to  Millington  Bridge,  a 
distance  of  23,900  feet,  are:  For  the  channel,  6  feet ;  for  cross-sections,  3.31  feet.  The 
average  depth  in  the  chanhel  following  the  line  of  the  "thalweg,''  as  far  as  surveyed, 
is  6.7  feet ;  the  mean  depth  of  all  cross-sections  is  3.33-feet ;  the  deepest  water  is  14,000 
feet  above  the  bridge  and  is  13.3  feet. 

The  change  which  occurs  in  the  characteristic  element  of  the  river  at  the  critical 
point  mentioned,  can  be  better  illustrated  by  a  comparison  of  cross-sections.  Below 
the  point  the  average  area  of  cross-sections  is  2,593  square  feet ;  above  it  it  is  750 
pqnare  feet;  both  figuies  indicating  nearly  also  the  ratio  of  reduottoiL  la  9ktft9j^\ss)5s»s(» 
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diately  above  and  below  the  point  of  traDsitioo.  The  average  area  of  all  erose-Mc^ 
tioDB  is  If 387  square  feet.  The  nearest  unobHtracted  oross-section  to  Crumpton  Bridge, 
about  100  feel  above  the  latter,  contains  2,204  square  feet 

The  10-foot  curve  coming  from  the  lower  river  closes  1,100  feet  al»ove  Crompton, 
but  appears  again  in  three  places  farther  up,  the  last  time  17,000  feet  above  tbe 
bridge.  The  8-f6ot  curve  closes  1,700  feet  above  Crurapton  and  re-appears  at  eleven 
different  places  between  this  point  and  Kirby's  Landing,  111,000  feet  above.  The  5-foot 
closes  about  1  mile  above  Crurapton,  appears  again  2(X)  feet  beyond  for  a  distance  of 
2,200  feet,  and  being  interrupted  once  for  (350  feet,  continues  as  far  as  Kirby's  Land 
ing.  Above  the  landing  it  is  visible  at  «ix  difi'erent  joints  in  narrow  pockets,  tlM 
loiigetit  800  feet,  the  shortest  400  feet  long,  the  last  point  being  about  a  mile  below 
Millington. 

The  4-foot  curve  closes  oue-half  a  mile  above  Kirby's  Landing,  where  it  ia  intermpt«d 
for  2,700  feet,  after  which  it  continues  unbroken  towards  the  head  of  the  river  for 
3,000  feet  more,  and  in  eight  pockets  of  various  leiigths,  the  longest  being  1,500  feet. 
Tbe  2- foot  curve  is  continuous  along  each  shore.  The  bottom  of  the  river  consists  of 
hard  sand,  gravel,  and  stone,  especially  within  the  deepeKt  portion  of  the  channel, 
and  of  soft  mud  and  clay  within  the  shoal  portions  and 'along  the  shores.  About  2 
miles  above  Crumpton  a  deposit  of  *'irou  rock  "  crops  out  of  the  north  bank,  washed 
by  the  river,  and  apparently  extends  under  the  water. 

It  remains  to  give  an  account  of  the  tidal  observations  and  their  result,  as  a  banii 
for  future  reference  and  measurements,  whether  this  part  of  the  river  is  improved  or 
not.  These  were  made  in  a  very  simple  manner  on  account  of  tbe  limited  meaus,  and 
are  believed  to  be  reliable,  notwitnHtanding  the  prevalence  of  father  abnormal 
weather  during  the  period  of  observations. 

Two  permanent  tide-gauges  were  established  at  each  end  of  the  section  surveyed, 
one  at  Crumpton  Bridge,  the  other  at  the  bridse  at  Millington.  The  first  named  wu 
a  self-registering  tide-gauge,  inclosed  in  a  small  house,  and  was  referred  to  the  zero 
of  a  tide-gauge  used  during  the  survey  of  Chester  River,  made  under  the  direction  of 
Col.  William  P.  Craighill,  Corps  of  Engineers,'  U.  S.  Army,  in  the  fall  of  18o0,  tbe 
elevation  of  which  was  fortunately  recovered.  An  almost  continuous  record  of  tbe 
tide  was  obtained  from  May  29  to  June  30. 

The  tide-gange  at  Millington  was  a  plain  board  fastened  to  one  of  the  trestles  of 
the  bridge.     Observations  were  made  during  the  day-time  from  May  18  until  June  30. 

The  distance  between  the  two  gauges,  measured  along  the  middle  of  the  stream,  u 
34,400  feet.  In  a  river  where  the  rise  and  fall  of  the  tide  is  small,  as  in  Chester 
River,  the  wind  and  weather  have  much  influence  upon  the  daily  variations  of  tiie 
water-level.  The  incessant  heav3-  rains  and  storms  which  prevailed  during  tbe 
progress  of  the  survey  and  the  consequent  high  and  low  tides  and  freshets,  made  it 
I   I  necessary  to  reject  many  of  tbe  observations  in  order  to  determine  their  mean  valoe. 

I  Mean  low  water  of  tbe  gauge  at  Crumpton  reads  2.45  feet ;  moan  high  water,  4.58  feet, 

making  tbe  mean  rise  and  fall  2.13  feet.  The  average  duration  of  flood  is  6  hours  7 
minutes;  the  average  duration  of  the  ebb,  6  hours  18  minutes.  The  average  dnrs 
tion  of  high-water  stand  is  19  minutes;  that  of  low-water  stand  is  20  minutes.  Tbe 
highest  high  water  observed  read  5.90  feet;  the  lowest  high  water,  3.t>3  feet  on  tbe 
gauge. 

In  the  same  way  the  highest  low  water  rose  to  4.70  feet,  and  the  lowest  low  water 
fell  to  1.56  feet  at  the  gauge.  The  greatest  range  of  tide  observed  tor  the  whole 
period  was,  therefore,  4.34  feet,  or  more  than  twice  the  average  rise  and  fall.  Tbf« 
extreme  high  and  low  waters  were  due  to  freshets  and  storms ;  in  calm  and  fair 
weather,  however,  the  local  laws  of  the  rise  and  fall  of  tide  at  Crompton  are  nearljr 
of  a  normal  type,  as  iray  be  inferred  from  the  general  mean  values  above  given,  and 
indicate  but  little  obstruction  to  the  progress  of  the  tidal  wave  in  the  river  below. 

The  gauge  at  Millington  was  so  near  the  meeting  point  of  tidal  influence  ffoai 
below  and  fresh  water  inflow  from  above,  that  it  becomes  quit«  difficult  to  obtain 
any  de^nite  results  from  the  observations  made  here,  extended  as  they  were  over  so 
short  a  period  only. 

It  was  necesnary  to  reject  all  those  observations  containing  an  element  not  con- 
forming to  the  usual  conditions  and  to  determine  the  means  from  those  remainiDg. 
The  mean  low  water  at  Millington  gauge  rea<ls  1.91  feet ;  the  mean  high  water,  3.04 
feet;  the  mean  rise  and  fall  of  the  wat«r  is,  therefore,  1.13  feet.  With  the  incominf 
tide  the  water-level  rises  for  5  hours  atd  5  minutes  and  then  subsides  for  7  hours  and 
20  minutes,  counting  both  periods  from  the  middle  of  one  stand  to  the  middle  of  tb» 
next ;  the  duration  of  stand  at  high  water  being  50  minutes,  that  at  low  water,  1  boar 
and  50  minutes.  Consider! ng9t be  variable  conditions  upon  which  these  mesni 
depend,  it  is  clear  that  if  the  least  change  takes  place  in  them,  the  figures  above 
given  will  be  materially  altered.  The  amount  of  fresh-water  inflow  at  Millington 
was  approxiinatdly  ascertained. 

The  velocity  at  the  bridge  was  calculat'Cd  from  data  published  in  Col.  William  P. 
Craighiire  report  upoo  a  suryey  fpr  i^  ehip-caual  between  Chesapeake  and  Delawirf 
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bays  (Report  of  the  Chief  of  Eogineera,  U.  S.  Army,  1883,  page  727),  which  gives 
elevations  of  the  water-level  of  Sewell's  Branch,  the  main  feeder  of  the  Upper  Chestei 
Rivt^r.  According  to  these  data  the  relative  slo^e  above  the  junction  with  the  rivex 
in  0.00151  feet  at  the  time  of  mean  low  water  at  MillingUfU.  Applying  a  certain 
formula  the  mean  velocity  of  the  inflow  is  1.95  feet  and  the  discharge  399  cnbio  feet 
per  second.  By  the  use  of  another  formula,  which  gives  for  Rmaller  rivers  with 
variable  water-level  the  mean  velocity  as  approzimatmy  proportional  to  the  square 
root  of  the  mean  depth  of  cross-section,  the  velocity  is  1.43  feet  and  the  discharge 
295  cubic  feet  per  second.    This  quantity  is  measurably  increased  by  freshets. 

From  simultaneous  observations  made  on  two  fair  days  at  the  folio  wine-named 
points,  it  was  found  that  the  velocity  of  the  crest  of  the  tidal  wave,  or  high  water,  > 
from  Chestertown  to  Crumpton,  a  distance  of  8^  miles,  is  27  feet  per  second.  This 
velocity  is  rapidly  destroyed  above  Cmmpton  and  is  17^  feet  at  Kirby's  Landing,  10^ 
feet  at  Jones's  Landing,  and  3.7  feet  just  below  Millington.  The  velocity  at  the  foot 
of  the  wave,  or  low  water,  between  the  first  four  points  named  is,  rettpectively,  19.7, 
4.8,  3.8  feet  per  second ;  above  Jones's  Landing  it  is  imperceptible  and  too  much  under 
the  influence  of  fresh-wat>er  inflow  to  be  measured. 

The  rise  and  fall  of  the  tide  at  Chestertown  is  slightly  less  than  what  it  is  at 
Crumpton.-  It  may  be  assumed,  therefore,  that  the  elevation  of  meauQ  low  water  at 
tlie  former  place,  which  was  not  connected  with  the  line  of  levels,  is  correspondingly 
higher,  probably  0.3  foot.  Assuming  the  mean  low  water  at  Crumpton  as  zero,  ^the 
mean  low  wat-er  at  Millington,  as  determined  instrumentally,  is  1.29  feet  higher,  and 
by  analogy  the  mean  low  water  at  Kirby's  is  0.21  foot  and  at  Jones's  0.54  foot  above 
the  same  plane.  In  the  same  manner  the  mean  high  water  at  Crumpton  is  2.13,  at 
Kirby's  2.11,  at  Jones  2.23,  and  at  Millington,  2.42  feet  above  the  mean  low  water  of 
Crumpton  gauge.  On  the  whole  the  results  of  the  tidal  observations  are  favorable 
for  an  extensive  improvement,  if  need  be,  of  this  section  of  Chester  River,  and  indi- 
cate that  the  mean  low  water  at  Millington  may  be  lowered  to  nearly  the  same  plane 
as  that  at  Crumpton  if  the  improvements  contemplated  in  the  project  berewitn  are 
carried  out.  The  improvement  of  the  upper  Chester  River  will  be  of  great  benefit  to 
tbe  fine  farming  region  surrounding  it,  and  will  stimulate  the  establishment  of 
kindred  indubtries  along  the  shores,  if  an  opportunity  is  given  to  compete  for  lower 
freight  rates. 

It  would  appear  from  the  statements  in  this  and  tbe  preliminary  report  that  there 
are  technical  as  well  as  commercial  reasons  why  the  improvement  when  commenced 
should  be  carried  to  the  head  of  the  river  as  far  as  the  tide  flows.  The  expense  of 
improving  the  last  upper  mile  would  only  be  $7,500;  to  comply  with  the  order  of  the 
survey,  however,  the  following  estimate  is  saomitted : 

Estimate  for  dredging  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Crumpton  to  a  point  1  mile  below  Millington,  supposed  to  be  Jones's  Landing — 

51,000  cubic  yards,  at  25  cents.. b... 912,7&0 

Very  respectfully, «y our  obedient  servant, 

A.   STIEKLt, 

Aamtant  Engineer, 
General  Wm.  F.  Smith, 

United  Slates  Agent, 


H   20.  ' 

preliminary  examination  of  manokin  river,  maryland. 

United  States  Engineer  Office, 

Wilmingtony  JDeLy  October  24,  1888. 

General  :  In  compliance  with  the  requirements  of  section  14  of  the 
river  and  harbor  act  of  August  11, 1888,  and  the  instructions  contained 
in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  September  29, 
1888, 1  l^ave  the  honor  to  submit  the  following  report  upon  the  prelimi- 
nary examination  of  Manokin  River,  Maryland,  made  under  my  direc- 
tion by  Mr.  A.  Stierle,  assistant  engineer. 

For  the  reasons  and  facts  set  forth  in  Mr.  Stierle's  report,  a  copy  of 
which  is  herewith  inclosed,  Manokin  Eiver  is,  in  my  opinion^  worthy  of 
improvementi  and  I  recommend  a  survey  of  iU 
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The  improvement  at  preeent  desired  would  oo 
least  amoiiiit  required  to  make  llie  survey  am)  i 
cost  of  improvement,  is  $900. 

Very  respectfully,  jour  obedieut  swvu 


Brig.  Gen.  Thomas  L.  Casey, 
Chie/  of  Engimerx,  U. 


1 

lid  oo 
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AssiaTurr 

USITRD  Stath 

8tR:  In  corapliani^e  with  yoor  iontTiiaLioDs,  1  have  tbe 
ioK  report  upon  tbe  preliminaiy  «iiuniuatioii  at  Muiokin 

H&DokiD  Biver  ia  sittialeil  in  Someiwt  Conuty.  Mar; 
neHtfirl.v  direclion  into  TaagiiT  Sonoi],  Cbesapeake  Ba 
tributaries,  nbose  soiirces  are  all  witbiu  tbe  bonudarieB 
of  tbe  river  FroiD  tbe  tonn  of  Princess  Anne,  tbe  head  of 
into  Tangier  Sunnd  is  abont  I^  miles.  For  a  dlstnnc^H  f 
forms  a  broad  estuary  from  1  to  3}  miles  wide,  and  lb» 
width  of  :HI0  feet  li  within  half  a  mile  of  Priticraio  Aunt 
eTceed  l&U  feet.  Tbo  depth  of  the  cbannel  ia  aaid  to  be 
mean  low  tide  to  Ibn  town  of  PrinceM  Anne,  with  the  e 
janctioD  of  the  river  proper  with  tbe  lower  broad  section 
Point,  where  l.be  depth  in  suddenly  radnped  tro  3}  feet,  f<i 
a  bar  n  hicb  con^ialJi  of  stiS  blue  ninil.  Up  to  this  bar  i 
widUi  of  tbe  cbannel  ia  said  to  bp  ample  fur  oil  pmctical  ] 
tioD  tbe  cbauDel  is  in  places  narrow  and  lurtuoua,  but 
seriously  impede  tbe  uavigation. 

The  rise  and  falJ  at  Prineesa  Anne  la  staled  to  be  (hitn  ! 
averages  H  feet. 

Maiiiikiu  River  Hows  tbroneh  and  is  the  natiirnJ  oati 
which  ia  thickly  settled,  and  there  am  nunieruns  laiidiogc 
Tbe  soil  is  a  mellow  loani,  and  very  ptwluolive  of  tiuiUir 
of  till'  rivet  is  covered  with  ojstnrs,  and  tbeac  form  one  ol 
port.  About  100  sailing  veiwels,  which  tra<le  uo  the  rive 
lU  ahorca. 

if  PrinoeHS  Anne  is  a  atation  un  the  New  Yuri 


Railroad.  The  greater  portion  of  the  prodnola  of  tlio 
ent  shipped  by  rail.  There  is,  ns  yet,  no  steam-boat  or  i 
regular  trips  ou  uooouut  of  the  hur  at  Loenst  Point.  T 
tbe  lighlering  of  nearly  all  freights  at  the  bar  to  and  Fr 
The  Bteauiers  of  two  BMtimore  sleam-boat  companies  reD< 
■t  two  poiuta  at  the  uionlb  of  the  river,  and.  io  the  foof  ■ 
of  these  shipnieuta  ia  large  and  ouEslantly  inureesing. 

Thti  following  exports  were  made  by  rail  and  water  &d 
tbe  Monokin  River  during  the  paat  year : 

Friilt  (do/.on  cans) - 

Wheal,  oata,  and  coin  (bashelH) 

Oyslora,  ahiioked 

Oysters,  in  tfaeBhell 

Small  fruit  and  vegetables 

Lumber . . . . . 

Live  stock . . 

There  was  Imported  during  tbe  same  period : 

General  mercbandue ., 

Fertilizera , 

The  above  figures  are  approximate  only,  but  I  am  infoi 
thing,  nnderoati mated,  in  tbe  absence  of  means  of  obU 
About  70  car-loads  of  frnits  and  veijetables  are  shipped 
ttnil  the  nciirest  stations  of  Boaiurset  Conaty  evpry  day  di 

The  most  important  impruvoiueiit  doaired  at  pre  ~~'  '' 
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throngb  the  bar  at  LocnstPoint.  If  this  obstruction  were  remoTod^  a  line  of  stearaerH 
could  ply  regularly,  on  the  river  in  connection  with  tbe  larger  ones  that  make  daily 
trips  to  Baltimore  and  other  points.  Sailing  vessels  wonld  be  able  t>o  make  a  greater 
number  of  and  more  regular  trips.  Lumber  could  then  be  shipped  directly  from  tbe 
river,  instead  of  being  carried  by  rail  to  the  town  of  Crisfield,  about  8  miles  below 
the  mouth  of  the  river,  and  there  transferred  to  vessels,  as  must  be  done  at  present. 
Produce  and  fruits  could  be  sent  to  Baltimore,  tbe  natural  home  market,  with  more 
exx>edition  and  less  risk  and  expense.  The  oyster  packing  houses  at  the  mouth  of 
the  river,  which  are  now  compelled  to  shuck  thu  oysters  to  reduce  the  bulk  and  to 
haul  them  at  heavy  expense  from  12  to  14  miles  to  the  railroad,  conid  then  send  them 
np  the  river  to  Princess  Anne  fresh  and  in  the  shell  for  shipment  by  rail  to  Northern 
markets. 

It  is  estimated  that  about  40  per  cent,  of  the  small  fruit  raised  each  season  in  the 
region  contiguous  to  the  Manokia  River  perishes  in  the  fields  for  want  of  cheaper 
traqsportation  tbi^n  that  afforded  by  the  railroads.  It  is  said  that  all  of  this  fruit 
could  be  exported  Vith  profit  by  water  if  no  obstruction  existed  in  the  river.  It  is 
safe  to  say  that  the  commerce  of  the  river  would  double  if  a  channel  of  sufficient 
depth  was  made  across  tbe  bar  at  Locust  Point. 

The  cost  of  such  a  channel  100  feet  in  width  should  not  exceed  $20,000,  assuming 
that  tbe  dimensions  as  given  above  are  approximately  correct.  Whether  it  would 
remain  open  or  not  can  not  be  ascertained  until  a  physical  survey  of  that  portion  of  the 
river  has  been  made.  A  survey  of  the  bar  and  the  river  to  the  head  of  navigation  is 
recommended,  and  I  estimate  the  cost  thereof  at  |900. 
Very  respectfully,  your  expedient  servant, 

A.  Stibrlr, 
AsBiatani  Engineer, 

General  Wm.  F.  Smith, 
United  States  Agent. 


survey  of  manokin  riater,  maryland. 

United  States  Engineer  Office, 

Wilmingtonj  Del.j  January  21,  1890. 

Oeneral  :  In  compliance  with  the  instractions  contained  in  the  letter 
of  Jnly  26, 1889,  from  the  oflSce  of  the  Chief  of  Engineers,  and  the  re- 
quirements of  the  river  and  harbor  act  of  August  11, 1888, 1  have  the 
honor  to  submit  the  following  report  upon  the  survey  of  Manokin  Eiver, 
Maryland,  made  under  my  direction  during  August  and  September, 
1889: 

Taking  into  consideration  the  character  of  the  bottom,  as  developed 
by  the  soundings,  it  would  seem  that  a  cut  through  the  shoal  part  of 
the  river  from  Locust  Point  to  Sharp's  Point  would  be  likely  to  last  for 
some  time,  and  having  reference  also  to  the  commerce  of  the  river,- 1 
wonld  recommend  the  cutting  of  a  channel,  by  dredging,  between  the 
two  points  above  named,  100  feet  wide  and  6  feet  deep  at  mean  low 
water,  requiring  the  removal  of  about  150,000  cubic  yards  of  material, 
at  20  cents  per  cubic  yard,  $^,000. 

A  copy  of  the  report  of  the  assistant  engineer  is  herewith  inclosed. 

A  tracing  of  the  map  *  of  the  survey  is  sent  by  mail  to-day  in  a  sep- 
arate package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  V.  S.  A. 


•  Omitted. 
BWQ  90 61 
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REPORT  OF  MR.  A.  STIERLE,  ASSISTANT  ENGINEER. 

UNiTfib  States  Enootekr  Office, 

Wilmington,  Del.,  January  20,  1890. 

General  :  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  Maoo- 
kin  River,  Maryland,  made  tinder  yoar  direction,  and  a  project  for  the  improvenmit 
of  the  same. 

The  survey  was  made  dnritig  the  months  of  August  and  September,  1889,  and  ex- 
tended from  the  lower  bridge  at  Princess  Anne,  Md.,  to  Sandy  Point,  a  total  distaooe 
of  lOi  miles.  About  6^  miles  of  the  upper  and  narrow  portion  of  the  river  were  lo* 
cat^d  by  transit  lines:  the  rest,  the  wider  portion,  by  triangulation. 

The  Manokiu  opens  into  Tangier  Sound,  Chesapeake  Bay,  with  a  broad,  fannel- . 
shaped  mouth,  4  miles  wide  at  the  lower  end,'  through  which  a  distinct  and  tolerably 
straight  channel  from  9  to  42  feet  deep,  and  about  10  miles  long,  leads  in  a  north- 
easterly direction  to  the  rwer  proper  above.  The  lartter  may  be  said  to  begin  at  i 
§oint  opposite  the  junction  of  two  small  tributaries,  Broad  Creek  from  the  south  and 
t.  Peter's  Creek  from  the  north,  where,  after  a  gradual  contraction  of  the  moath, 
the  width  between  the  shores  is  about  three-quarters  of  a  mile.  The  deep  water  from 
the  outside  extends  about  1^  niile^  farther  up  to  a  point  opposite  Darby  Creek,  where 
the  channel  is  interrupted  for  a  distance  of  nearly  3  miles  by  shallow  mnd  flats. 
These  flats  end  at  Sharp's  Point. 

At  Sharp's  Point,  by  a  sudden  advance  of  the  south  shore,  the  width  of  the  river 
is  reduced  from  1,370  feet  to  435  feet  within  a  distance  of  1,000  feet^  and  thencefor- 
ward remaibs  narrow  to  the  bridge  at  Princess  Anne,  a  section  abont  7  miles  long. 
In  general,  the  course  of  the  river  i8  devoid  of  any  very  sharp  and  long  bends.  Those 
that  do  exist  apparently  do  not  impede  navigation  nor  retard  the  flow  of  the  tide  to 
any  great  degree.  The  configuration  of  the  bottom  is  with  the  exception  of  one  or 
two  points,  especially  at  the  confluence  of  small  creeks,  not  very  variable  and  litUe 
distorted  by  violent  actions  of  currents. 

There  are  three  distinct  and  characteristic  sections  in  the  river  as  regards  width, 
depth,  and  capacity,  the  first  extending  from  the  outer  slope  of  the  mnd  flats  at  Darby 
Creek  to  Sharp's  Point,  a  distance  of  about  16,000  feet;  the  seoond  from  Sharp'* 
Point  to  the  junction  of  King's  Creek;  and  the  third  from  King^s  Creek  to  the  bridge 
at  Princess  Anne,  both  of  the  same  length,  18,000  feet. 

The  average  depth  of  the  cross-HCCtions  in  the  first  section  is  2.3  feet,  in  the  second 
6.5,  and  in  the  third  4  feet.  The  average  width  is  2,226,204,  and  98  feet,  and  the 
mean  cross-sections  at  low  water  5,264,  1,329,  and  397  sqnare  feet  in  each  section  io 
the  order  in  which  they  are  named. 

The  average  of  the  maximum  depths  in  the  channel  over  the  mad  flats,  which  is 
very  indistinct  and  difficult  to  trace,  is  only  4.2  feet.  The  second  section  is  the  dee^ 
est,  the  average  depth  in  the  channel  being  12.1  feet.  A  remarkably  deep  hole  wa» 
located  in  this  section  just  above  Sharp's  Point,  which  was  sounded  to  a  depth  of  11^ 
feet  and  no  bottom  found.  It  is  the  common  belief  of  the  fishermen  in  the  neighbor- 
hood chat  this  hole  is  over  125  feet  deep.  The  diameter  across  the  top  is  reported  to 
be  not  over  30  feet. 

The  average  depth  in  the  channel  of  the  third  or  npper  section  is  6.8  feet,  the 
shoalest  portion  being  at  the  extreme  upper  end,  between  Dashiell's  Wharf  andtbe 
bridge  above,  where  the  average liepth  is  2.6  feet. 

The  bottom  throughout  the  river  is  sticky,  bluish  mnd;  in  only  a  few  of  the  deeper 
places  hard,  fine  saud  was  found.  Tidal  observations  were  made  from  August  9  to 
September  6  on  three  gauges,  located  at  Dashiell's  Wharf  at  Princess  Anne,  at  KU- 
ligan's  Wharf,  6^  miles  below,  and  at  Locnst  Point  Wharf,  2  miles  farther  down. 

The  two  last-named  may  be  said  to  be  practically  located  near  the  apperand  lover 
limits,  respectively,  of  the  mud-flats.  These  observations  were  valuable  only  to  de- 
termine, roughly,  the  principal  phenomena  of  the  local  tides,  as  much  difflcmtyw** 
experienced  in  enforcing  a  proper  attendance  on  the  part  of  the  observers  to  their 
work,  especially  as  to  time.  It  is  to  be  regretted  that  uie  fnnds  and  time  allotted  frf 
the  survey  did  not  permit  the  erection  of  a  self- registering  tide-gange  at  the  loweit 
point  of  the  river  as  astaudard  gauge,  nor  the  connection  between  the  different  gaQg0| 
hy  a  Hue  of  levels.  For  the  lack  of  these  no  accurate  data  concerning  the  tide  canbt 
^ven.  The  deductions  that  follow,  however,  were  principally  determined  by  empir* 
ical  rules  and  are  correct  for  all  practical  purposes  in  the  present  case. 

At  Locust  Point  the  mean  rise  and  fall  of  the  tide  is  2.63  feet.  Tlie  averajce  doi** 
tion  of  flood  is  five  hours  and  fifty-five  minutes,  the  average  dnration  of  ebb  six  bonis 
and  thirty  minutes,  high  water  stands  on  an  average  for  thirty-three  minutes,  and 
low  water  for  thirty-five  minutes.  The  mean  rise  and  faM  at  Milligan's  Wharf  is 
2.60  feet,  tlie  average  duration  of  flood  is  five  hours  fifty-one  and  a  h^  minutes,  that 
of  the  ebb  six  hours  and  thirty-three  and  a  half  minutes ;  the  average  time  of  nigh- 
water  stand  is  thirty-one  minutes,  of  low-water  stand  thirty-two  minntea  Compsr* 
ing  the  results  obtaiued  at  Princess  Anne  with  those  above,  it  appears  that  the  tidal 
wave  receives  but  little  change  in  its  passage  throngh  the  npper  section  of  the  river. 
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The  meau  fiha  aod  fall  at  this  gaace  18  2.11  feet ;  the  aVerage  daration  of  the  flood  is  . 
fiye  hoajQB  and  forty-eight  and  ahaJf  minntes,  and  that  of  the  j»bh  six  hoars  and  thirty- 
six  and  a  half  minutes. 

The  decrease  in  the  rise  and  fall  of  about  one-h>lf  of  a  loot  is  entirely  due  to  the 
narrow  width  between  the  shores. .  The  bed  in  the  river,  howeyer,  offers  only  a  slight 
resistance,  for  the  duration  of  the  flood  at  Princess  Anne  is  only  three  minutes  less 
than  at  Milligan's,  'and  the  duration  of  the  ebb  is  correspondingly  increased.  The 
high-water  stand  at  Princefis  Anne  is  on  an  average  of  forty-seven  minutes'  duration, 
indicating  but  weak  or  no  current  in  the  upper  river  towards  the  last  stages  of 
the  flood,  and  tha  average  duration  of  low- water  stand  is  thirty-seven  minutes.  The 
latter  period,  being  so  short,  shows  also  the  almost  total  absence  of  any  fresh  water 
inflow  from  the  headwaters  pf  the  Mauokin,  whkh  generally  is  so  small  that  it  has  no 
appreciable  effect  upon  the  tide  below.  The  influence  of  the  tide  is  felt  <no  farther 
than  to  a  point  north  of  the  town,  about  three-quarters  of  a  mile  above  the  bridge, 
where  the  survey  commenced.       -    - 

It  remains  to  record  the  computed  and  observed  velocities  of  the  tidal  wave  through- 
out the  river.  As  stated  above,  the  tidal  observations  made  were  too  incomplete  to 
give  the  accurate  slope  of  the  water's  surface  at  different  stages  of  the  tide  and  to  de- 
duce from  that  any  reliable  data  as  to  the  velocity  of  the  flood  and  ebb  currrents.  The 
latter,  however,  are  functions  of  the  velocity  of  the  tidal  wave,  and  from  a  recital  of 
the  jtrogrt  ss  of  this  wave  a  relative  comparison  may  be  easily  inferred.  The  crest  of  . 
the  tidal  wave,  or  high*  water,  approaches  tha^mo nth  of  the  river  from  Tangier  Sound 
with  an  average  velocity  of  32  feet  per  second.  In  passing  over  the  shidlowmnd  flats 
within  the  mouth  this  velocity  is  considerably  reduced  and  is  cmly  14  feet  per  second. 

After  entering  the  river  proper  at  Sharp's  Point  and  meeting  deeper  water  it  ii^- 
creases  again  to  21  feet  and  remains  so  as  far  as  the  junction  of  King's  Creek.  Between 
the  mouth  of  King's  Creek  and  the  wharf  at  Princess  Anne  it  is  16  feet  per  second. 
These  velocities  are  for  mean  depths  only  within  the  sections  named.  They  vary,  of 
course,  slightly,  when  the  depth  increases  or  decreases,  and  are  the  smallest  at  the 
head  of  the  'river.  In  the  same  manner  the  average  velocities  mt  the  foot  of  the  wave 
or  low  water  arenas  follows :  At  the  entrance  to  the  river  31  feet,  over  the  n^nd  flats^ 
11  feet,  within  the  middle  or  deeper  section  of  the  river  19  feet,  and  within  the  upper 
section  14  feet  per  second.  These  figures  indicate  that  the  progress  of  the  wave  ia 
principally  retarded  at  the  mud  flats, and  at  an  increasing  ratio  towards  low  water. 

Under  favorable  conditions  there  would  practically  be  no  difficulty  to  improve  this 
river  throughout  and  make  it  as  deep  at  the  upper  end  as  at  the  mouth.  Such  a  plan 
would  require  mainly  the  widening  and  occasional  straightening  of  the  upper  river 
and  the  contraction  of  the  widths  and  the  construction  of  a  channel  of  proportion- 
ate capacity  within  the  broad  and  shoaler  section  below.  But  this  would  be  a  costlv 
plan  for  a  river  whose  commerce  is  still  in  embryo;  nor  is  it  likely  that  there  will 
ever  be  any  need  for  it.  The  channel  in  the  upper  section  is  ample  for  the  present  *- 
needs  of  navigation  and  requires  but  little  improvement.  The  mud  flats  in  the  lower 
section,  however,  are  a  serions  obstruction,  the  more  so  by  their  extent  and  the  pre- 
vailing shoal  water,  and  in  designing  a  project  for  their  improvement  the  fact  has 
been  steadily  kept  in  view  to  make  the  cost  as  small  as  the  conditions  surrounding  it 
would  warrant  without  sacrificing,  however,  any  of  the  elements  which  insure  per- 
manency. 

The  most  economical  plan  of  improvement  for  the  time  being  would  be  to  dredge  a 
channel  across  the  flats  of  such  a  depth  and  width  as  the  present  and  prospective  com- 
merce of  the  river  may  require,  and  to  trust  to  good  luck  and  to  the  paddle-wheels 
of  passing  steamers  to  keep  this  channel  open.  That  this  would  be  but  a  temporary 
measure  has  almost  invariably  been  proven  at  other  and  similar  improvements  where 
the  apparent  remedy  consisted  merely  in  the  removal  of  the  effects  of  unfavorable 
conditions,  and  not  in  the  removal  of  their  cause.  n 

These  flats  are  the  result  of  accumulations  of  many  years  and  form  a  neutral  ground 
upon  which  the  finer  sediment  carried  in  by  the  fiood  tide  from  the  sound  and  brought 
down  from  the  upper  river  by  the  ebb  is  precipitated  at  the  slack  of  tide.  They  are 
steadily  growing  in  extent  and  contiuue  thus  to  be  a  growing  barrier  to  the  flow  of 
the  tide,  and  in  this  state  interchangeably  affect  the  whole  river  for  the  worse. 

There  are  two  ways  of  removing  this  obstruction:  first,  by  a  considerable  en- 
largement of  the  tidal  capacity  of  the  upper  river  by  increasing  the  width  between 
the  shores,  a  plan  which  can  not  be  entertained  on  account  or  its  great  cost,  and, 
second,  by  contiacting  the  water-way  where  the  obstruction  exists  to  form  a  new 
channel,  the  latter  to  be  principally  made  by  dredging.    The  second  plan  has  been 
used  as  a  basis  for  the  project  of  improvement  herewith  submitted,  and  embraces  all 
that  section  of  the  river  lying  between  Back  Creek  and  Sharp's  J*oint.    The  dimen-  '^ 
sions  of  the  proposed  channel  have  been  determined  in  the  following  manner :  All 
the  physical  characteristics  of  the  whole  river  were  plotted  in  reference  to  the  mean 
low- water  plane  upon  a  longitudinal  profile. .  Assuming  that  tbi^  tqaasol  ^«^\X2k%\^*0cssk 
river  above  Sharp's  Point  are  sufficient  fora  6-foot  low- watern«wN\^%X»\ssii,^sv^'Ca»5v.*CQA 
cross-sectional  area  of  the  river  at  Back  Creek,  the  extreme  lovjvc  ciA^^  Vaa  ^iQX^«^ -k 


i  -■■■    i 


964    REPORT  OF  THE  CHIEF  OF  ENGINEERS,  V.   S.  ARMY. 

is  a  measure  of  the  existing  tidal  capacity  below  the  flats,  the  cnrre  of  the  meiD 
depths  from  above  was  extended  at  the  same  rate  of  cnrvatare  A-om  Sharp's  Point 
to  Back  Creek  and  tbns  the  required  mean  depths  over  the  flats  was  established.  The 
carves  of  mean  areas  having  been  left  undisturbed,  the  required  width  for  the  proposed 
channel  could  be  readily  calculated.  The  Unes  of  the  proposed  chaouel  are  shown  in 
red  on  the  accompanying  map.     (Sheet  No.  2.) 

The  amount  of  material  to  be  removed  in  this  channel  if  cost  was  of  no  consid- 
eration is  1,613,926  cubic  yards.  A  large  proportion  of  this  quantity  can  be  removed, 
however,  with  the  assistance  of  the  scouring  action  of  the  tide  if  only  a  central  cot 
is  made,  leaving  the  sides  and  the  center  ot  th<;  cross-section  to  be  removed  by  the 
currents.  Assuming  that  the  croNs-Kcctions  will  be  parabolic  in  form,  which  thej 
generally  arc,  and  limiting  the  depth  of  the  cut  to  the  proposed  mean  depth  at  each 
section  (the  required  mean  depth  at  Sharp's  Point  being  8.9  feet;  at  Back  Creek  13.3 
feet),  the  width  at  Sharp's  Point  will  be  150  feet,  and  at  Back  Creek  235  feet.  The 
amount  of  material  to  be  removed  by  dredging  in  this  cut  will  be  1,095,111  cubic 
yards,  leaving  about  500,000  cubic  yards  to  be  removed  by  the  currents.  The  remoTsl 
of  the  amount  to  be  dredged  is,  from  an  engineering  stand-point,  absolutely  necessarj 
to  Make  the  improvement  permanent.  1^  afford  a  temporary  relief  a  much  smaller 
channel  would  answer  the  requirements  of  navigation.  A  width  of  50  feet  and  a 
depth  of  6  feet  at  mean  low  water  would  be  sufficient  in  that  case,  and  the  amonntof 
material  to  be  dredged  would  be  77,000  cubic  yards. 

Such  a  channel  might  remain  open  for  several  5 ears,  but  the  forces  at  work  wonid 
inevitably  tend  to  restore  the  former  condition.  The  estimate  for  a  temporary  chan* 
uel  is  added  below.  It  is  necessary  that  the  new  channel  should  be  protected  and 
secured  in  a  measure,  especially  at  the  concave  sides,  though  it  is  possible  that  the 
character  of  the  material  of  which  the  bottom  consists  may  to  a  certain  extent  pre- 
vent any  bad  effects  upon  the  sides  of  the  cut  by  the  currents.  At  the  most  ex- 
posed  points  a  line  of  brush  mattresses  about  2  feet  in  thickness  should  be  laid 
parallel  to  and  along  the  edge  of  the  channel  as  a  foundation  for  an  embankment, 
which  is  to  be  made  entirely  with  the  material  ti\ken  out  of  the  cut.  These  training 
banks,  as  they  may  be  called,  should  not  be  carried  to  a  higher  level  than  that  of  low 
water,  and  should  be  connected  at  their  upper  end  with  the  shore,  leavinff  the  por- 
tions of  the  river  on  each  side  of'the  channel  to  form  tidal  basins  for  the  benentof 
the  river  below.  The  lines  of  the  proposed  banks  are  indicated  on  the  map.  If  the 
channel  could  be  carried  to  completion  in  a  comparatively  short  period,  it  is  possible 
that  the  mere  formation  of  these  banks  without  mattres>'es  along  the  hues  indicated 
would  sufiice  to  confine  the  currents  until  the  necessary  channel  depth  is  established. 

I  consider  the  opening  of  the  channel  and  the  construction  of  the  bank  along  its 
northern  edge  in  the  middle  portion  of  the  flats  from  Goose  Creek  to  Locust  Point 
the  most  important  in  the  order  of  execution,  and  for  this  bank  only  an  estimate  for 
mattresses  is  included  in  the  project.  Much  may  be  learned  after  the  work  (if  sanc- 
tioned by  Congress)  has  made  some  progress  and  an  opportunity  is  given  to  notice 
the  effects  and  the  tendencies  of  the  currents  in  the  section  under  consideration. 
The  great  benefit  that  would  accrue  to  the  whole  county  adjoining  the  Manokin 
River  by  the  removal  of  this  formidable  obstacle  to  navigation  has  been  fully  pointed 
out  in  the  report  of  the  preliminary  examination,  in  which  fuU  commercial  statistic! 
are  given,  to  which  I  would  respectfully  refer. 
I  A  steamer  120  feet  long  was  placed  on  the  river  in  May  last,  to  carry  freight  and 

^^  passengers  to  Deal's  Island  in  Chesapeake  Bay,  where  connection  is  made  with  the 

steamers  of  the  Maryland  Steamboat  Company  to  and  from  Baltimore.  This  steamer 
is  of  ten  delayed  at  the  fiats  until  the  tide  has  risen  sufficiently  to  pass  over;  It  if 
stated  that  the  amount  of  freight  carried  on  several  occasions  during  the  past  snm- 
mer  exceeded  that  shipped  from  the  Wicomico  River  below  Salisbury,  Md.  Sevenl 
new  wharves  have  been  built  recently;  one  by  the  county  at  Locust  Point  is  now 
being  constructed,  and  will  be  400  feet  long  and  is  to  be  connected  with  the  main- 
land  by  a  new  road  across  the  marsh  about  a  mile  in  length. 

R8TIMATB. 

First  project :  For  a  permanent  channel  across  the  nmd  flats  between  Sharp's 
Point  and  Locust  Point: 

(a)  Dredging  1,095,108  cubic  yards,  at  25  ceents |SJ73,777 

(b)  Brush  mattresses  for  training-dike  from  Goose  Creek  down,  5,700 
linear  feet,  32  feet  wide  and  2  feet  thick,  13,511  cubic  yards,  at  $1 . ..      13, 511 

Total 287,«8 

Second  project :  Dredging  a  temporary  channel  50  feet  wide  and  6  feet  deep  at 
mean  low  water  between  the  same  points : 

77,000  cubic  yards,  at  20  cents 15,400 

Very  respectfully,  your  obedient  servant, 

^  A.  Stherlk, 

General  Wm.  F.  Hmitu,  United  States  Agent.  AsHatant  Enfineer. 
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Hai. 

FBKLIMINARY  EXAMINATION  OF  ELK  RIVER,  MARYLAND.  , 

United  STATEfs  Engineer  Office, 

Wilmington,  J)eLy  November  8,  1888, 

General:  In  compliance  with  the  requirements  of  section  14  of  the 
liver  and  harbor  act  of  August  11, 1888,  and  the  instructions  contained 
in  the  letter  from  the  oflBce  of  the  Chief  of  Engineers  of  September  29, 
1888, 1  have  the  honor  to  submit  the  following  report  upon  the  prelimi- 
nary examination  of  Elk  Eiver,  Maryland,  made  under  my  direction  by 
Mr.  A.  Stierle,  assistant  engineer. 

For  the  reasons  and  facts  given  in  the  report  of  Mr.  Stierle,  a  copy 
of  which  is  herewith  inclosed,  I  consider  Elk  ^iver  worthy  of  improve- 
ment, by  giving  additional  width  and  depth  to  the  channel,  and  I  rec- 
ommend a  survey  of  it*  It  is  more  than  probable  that  an  increased 
tidal  prism  would  give  greater  permanence  to  the  depth  of  the  channel 
near  the  head  of  navigation. 

A  rough  estimate  of  the  cost  of  the  desired  improvement  is  $20,000. 

The  least  amount  required  to  make  the  survey,  with  report  and  esti- 
mate of  cost  of  improvement,  is  $200. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith^ 
United  States  Agent 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Ungineersy  V.  8.  A, 


report  of  mr.  a.  stieklk,  assistant  engineer. 

United  States  Engineer  Office, 
^  Wilmingtonf  Del.y  November  S,  1888. 

Sir  :  In  coropliAnce  with  yonr  instmctiouSf  T  have  the  honor  to  submit  the  follow- 
ing report  upon  the  preliminary  examination  of  Elk  River,  Maryland. 

Elk  River  is  one  of  the  extreme  northern  tribntarie8  of  Chesapeake  Bay.  It  rises 
in  Chester  County,  Pa.,  and  has  a  total  length  of  about  35  miles.  The  river  has  for 
its  tribiitarie.%  Little  Elk  Creek  on  the  west  side,  and  on  the  east  side  Perch  Creek, 
Back  Creek  (which  is  the  outlet  ofthe  Delaware  and  Chesapeake  Canal),  BohemiaRiver, 
Cabin  John's  Creek,  and  Pond  Creek,  besides  numerous  smaller  branches  which  drain 
the  adjacent  country.  The  head  of  navigation  is  now  at  the  town  of  Elkton,  16  miles 
above  the  mouth  or  the  river.  During  the  Revolutionary  period,  until  about  181!^^  it 
extended  farther  up  the  river  and  later  the  main  landing  was  located  near  the  junc- 
tion of  Elk  and  Little  P^lk  rivers,  a  short  distance  below  the  town. 

The  present  depth  of  water  appeurs  to  be  sufficir.ut  for  all  practical  purposes  in  the 
navigable  )»ortiou  of  the  river  as  far  up  as  Cedar  Point,  about  3  miles  below  Elkton. 
A  bar  exists  at  that  point  with  a  reported  depth  of  only  6  feet  over  it  at  mean  low 
water.  Prom  that  point  to  the  bridge  at  Elkton  the  depth  gradually  diminishes,  it 
is  said,  to  only  4  feet  at  the  latter  place.  The  width  of  the  river  within  the  shoal 
section  is  between  130  and  350  feet,  and  the  average  rise  and  fall  of  the  tide  is  about 
2i  feet. 

The  navigation  interest  requires,  and  the  present  commerce  centering  at  Elkton 
demands,  a  clear  and  unobstructed  channel  8  feet  deep  at  mean  low  tide  to  the  wharves 
of  this  town. 

This  river  has  been  under  improvement  by  the  United  States  Government  at  stated 
periods  from  the  year  1873  to  1884,  inclusive,  when  the  original  project,  made  in  1873, 
for  its  improvement  was  completed.  This  project  embraced  the  dredgins  of  a  chan- 
nel 6  feet  deep  at  mean  low  water  and  either  .50  or  70  feet  wide  from  Cedar  Point  to 
the  bridge  at  Elkton,  and  also  in  the  Little  Elk  River,  as  high  as  Bennett's  Wharf, 
and  the  construction  of  about  3,300  feet  of  dike  within  the  same  section.  At  the  date 
of  the  completion  of  the  project  there  existed  ib  channel  80  feet  wide  and  7  f«fi^^  ^^^^^^ 
at  mean  low  water  through  the  bar  at  Cedar  Point,  and  from  thence  Na  \>e^^  \£tx^4?^ 
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at  Elkton  a  channel  70  feet  wide  and  7  feet  deep  at  mean  low  tide.     Abont  900  feet 
of  dyke  bad  been  cQiiHtnicted;  but  it  appears  that  no  improvements  have  been  made 
iJll  in  Little  Elk  River  as  originally  contemplated. 

The  shoaling  of  the  channel  at  Cedar  Point  and  near  the  bridge  at  Elkton,  above 
referred  to,  which  has  taken  place  in  so  short  a  time  aft>er  operations  for  its  improve- 
ment  have  ceased,  wonld  indicate  that  some  other  plan  than  dredging  may  be  neces- 
sary to  place  the  maintenance  of  the  channel  upon  a  more  permanent  basis.  Train- 
ing-dikes may  be  of  better  service  at  the  formei"  point  and  cheaper  in  the  end.  At 
Elkton  Bridge  thatnentral  region  evidently  exists  which  may  be  found  in  every  river 
partly  nnder  tidal  and  partly  under  fresh -water 'influences,  where  the  tide  and  the 
fresh  water  meet  and  the  slackened  currents  niake  the  largest  deposits.  If  this  as- 
sumption as  to  the  last-named  locality  is  correct,  there  remains  no  alternative  but 
annual  dredging.  The  trade  on  the  upper  section  of  Elk  River  has  increased  to  a 
large  extent  since  the  river  has  been  improved,  as  is  shown  by  the  following  extract 
of  a  letter  received  from  Mr.  W.  H.  Mackall,  vice-president  of  the  S«ott  Fertilizer 
Company,  of  Elk  ton,  Md. : 
I  **  Prior  to  the  Government  work  on  the  Elk  River  there  was  no  trade  by  water  from 

I  this  point,  though  there  was  a  little  business  done  from  a  point  1  mile  below  here; 

since  that  time  our  business  has  greatly  increased.  Mr.  Slngerly,  of  the  Philadelphia 
Record,  has  built  a  large  pulp-mill  here  on  the  river  and  a  paper-mill  a  few  miles 
north  of  the  town.  The  paper-mills  and  our  works  give  employment  to  abont  250  to 
300  men.  The  population  of  the  town  has  increased  from  1,900  by  the  last  census  to 
2,500. 

We  have  received  )>y  water  during  the  current  year  2,500  tons  of  coal  and  3,000 
tons  of  fertilizer  stock. 
We  have  shipped  by  water  2,500  tons  of  manufactured  fertilizers. 
The  number  of  vessels  discharged  at  the  pulp-mill  wharves  during  18^  to  October 
27  was  132,  of  from  40  to  100  tons  custom-house  register,  and  carrying  from  35  to  165 
cords  of  popular  wood  each.    Their  contracts  for  wood  amounted  to  more  than  9,000 
cords  for  the  past  season,  and  they  use  between  7,000  and  8,000  cords  pel*  year.     We 
;   ||  buy  phosphate  rock  in  Charleston,  8.  C,  and  have  to  reload  it  into  barges  at  Balti- 

I    p  more,  which  is  quite  expensive,  and  would  not  be  at  all  necessary  if  a  small  appropria- 

tion was  expended  on  our  river. 

The  agricultnral  interests  in  this  section  have  also  been  greatly  benefited  by  the 
money  already  expended  on  this  river,  as  the  water  competition  has  reduced  the 
freight  on  grain  from  10  cents  per  100  pounds  to  3|  cents  from  Elkton  to  Baltimore, 
and  has  lowered  the  rates  from  other  points  in  the  coiuitry  in  proportion.'' 
,,.  It  would  appear  proper  to  prevent  any  deterioration  of  the  ooniinerce  of  the  river 

I  after  it  has  received  such  a  stimulus.    A  survey  of  the  region  lately  under  impror^- 

ill  ment  and  to  extend  about  one-half  of  a  mile  above  the  county  bridge,  the  present 

head  of  navigation,  to  include  the  collection  of  data  as  to  freshets,  character  of  the 
,     .,  material  causing  shoaling,  and  tidal  observations,  is  recommended.     Its  cost  would 

f    t     .  be  about  $200 

Very  respectfully,  your  obedient  servant, 

A.  Stikrlk, 
General  Wm.  F.  Smith,  Jsmtaat  Snffhn 

mI  i  United  States  Agent 


SURVEY  OF  ELK  RIVER,  MARYLAND. 


United  States  Engineer  Office, 

Wilmington,  Del.,  January  22,  1890. 

General  :  In  compliance  witli  the  instructions  contained  in  the  let- 
ter of  Jane  18, 1889,  from  the  ofllce  of  the  Chief  of  Engineers,  and  the 
requirements  of  the  river  and  harbor  act  of  August  11, 1888, 1  have  the 
honor  to  submit  the  following  report  upon  the  survey  of  Elk  River, 
Maryland,  made  under  my  direction  in  October,  1889. 
i  I  ;  The  original  project  for  the  improvement  of  this  river  was  completed 

in  1884.  The  benefit  of  the  improvement  has  in  res[>ect  to  the  width 
of  the  channel  been  overcome  in  six  years.  As  only  temporary  relief 
can  be  looked  for  in  such  a  stream,  except  at  inordinate  cost,  and  as  the 
filling  in  seems  to  be  in  width  almost  entirely,  I  recommend  for  a  new 
project  the  widening  of  the  channel  to  100  feet,  with  a  depth  of  7  feet 
at  mean  low  water. 
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This  would  require  the  removal  of  120,000  cubic  yards  of  material, 
which,  at  20  cents  per  cubic  yard,  would  be  $24,000. 
A  copy  of  the  report  of  the  assistant  engineer  is  herewith  inclosed. 
A  tracing  of  the  map*  of  the  survey  is  sent  by  mail  to-day  in  a  sep* 
arate  package. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 

United  States  AgenU 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  UngineerSy  U.  S.  A. 


REPORT  OF  MR.   A.   8TIERLE,  ABBI8TANT  ENGINEER. 

•  • 

United  States  Engineer  Office, 

Wilmingtofif  Del,,  January  21,  1890. 

General  :  I  have  the  honor  to  sDbniit  herewith  a  report  npon  the  saryey  of  Elk 
River,  Maryland,  and  a  project  for  the  improvemeut  of  the  same. 

This  river  has  been  nnder  improvement  at  varions  times  by  the  General  Govern- 
ment, between  the  years  1873  and  1884.  The  total  amount  expended  was  $31,500.  In 
the  latter  year  the  original  project  was  completed.  A  channel  existed  after  the  close 
of  operations  80  feet  in  width  and  7  feet  deep  at  mean  low  water  across  the  bar  below 
the  month  of  Little  Elk  River,  and  from  that  point  to  the  bridge  at  Elkton,  a  dis- 
tance of  5,900  feet,  a  channel  70  feet  wide  and  7  feet  deep  at  mean  low  water. 

The  survey  was  made  during  the  month  of  October,  1889,  and  extended  from  op- 

Switethe  clnb-boase  below  Cedar  Point  to  the  new  iron  bridge  above  the  town  of 
Ikton.  This  bridge  is  8,200  feet  above  the  ]o\ver  bridge,  where  all  the  surveys  and 
improvements  formerly  made  ended.  It  was  thought  necessary  to  extend  the  sur- 
vey thus  far  in  order  to  get  at  the  causes  of  the  constant  tilling  in  below.  The  sur- 
vey shows  that  the  ohannel  dredged  in  1884  has  maintained  iteelf  very  well  below 
the  mouth  of  Little  Elk  River.  Above  it  has  narrowed  considerably,  being  in  some 
places  not  more  than  25  feet  wide ;  the  trough  of  the  channel,  however,  indicates 
comparatively  little  shoaling.  Most  of  the  fiUing-in  has  taken  place  just  below  the 
bridge  and  on  the  south  side  of  the  channel. 

Tidal  influence  is  felt  to  a  point  4,800  feet  above  this  bridge.  Above  that  the  river 
is  fresh,  discharging  at  times  considerable  water,  and  has  a  ulope  of  1  in  210  feet  from 
the  mill-dam  just  above  the  upper  bridge  to  the  junction  with  the  mean  tidal  level 
below.  The  bed  is  very  sinuous  and  consists  mainly  of  large  stones,  coarse  gravel, 
and  sand.  The  finer  material  is  generally  swept  by  the  freshets  into  the  tidal  portion 
of  the  river  below.  These  freshets  are  sometimes  very  heavy  and  rise  suddenly  and 
with  great  velocity.  By  referring  to  the  profile  ou  the  map  it  will  be  seen  that  the 
material  brought  down  from  the  river  must  necessarily  settle  at  the  junction  of  the 
slopes  or  a  certain  distance  farther  down. 

There  are  three  plans  by  which  the  filling-iu,  from  this  cause,  of  the  harbor  and 
channel  below  can  ne  avoided.  First,  by  building  cross-dams  at  different  suitable 
points  in  the  valley  above  to  reduce  the  slope  and  to  form  catch-basins  for  the  material 
carried  by  the  freshets;  second,  by  widening  and  deepening  the  river  immediately 
above  the  lower  bridge  to  increase  the  general  tidal  capacity;  and,  third,  by  re- 
dredging  the  present  channel  periodically.  The  first  is  a  costly  but  thoroughly 
effectual  plan.  The  second  plan  is  one  which  has  several  special  features  to  recom- 
mend it.  It  would  afford  additional  water-front  iu  the  heart  of  the  town,  making  the 
shores  available  for  the  construction  of  wharves  and  industrial  buildings.  Besides 
that,  it  would  be  a  beginning  of  re^latiu^  that  portion  of  the  river  flowing  around' 
the  south  side  of  Klkton.  For  if  this  portion  was  wholly  or  only  partially  confined 
within  properly  regulated  shores,  instead  of  being  left  to  itself  as  at  present,  there 
can  be  no  doubt  that  the  material  brought  down  from  the  upper  river  would  be  car- 
ried much  farther  down  into  the  estuary  of  Elk  River  and  thence  farther  out  by  the 
tide. 

The  third  plan  is  the  one  heretofore  followed.  It  is  a  temporary  relief-plan,  per- 
formed at  stated  periods,  and,  though  requiring  small  amounts  for  its  execution,  it  is 
possible  that  if  the  commerce  of  Elkton  continues  to  increase  it  may  have  to  be  aban- 
doned nltimately  for  a  more  rational  one. 

Two  or  three  heavy  freshets  occurring  in  quick  succession  may  at  any  moment  fill 
the  channel  to  such  an  extent  as  to  destroy  entirely  its  usefulness  for  the  larger  class 
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of  vessels.  These  vessels  sailing  to  and  from  the  wharves  at  Elk  ton  are  of  deep 
dran;;ht  and  their  tonnage  individunlly  is  large,  hut  the  present  width  and  depth  of 
the  ohannel  is  barely  suflicient  for  their  movements. 

The  comnierrial  statistics  with  rogard  to  this  river  are  given  in  the  report  of  the 
prf'Iiminary  examination,  to  which  1  would  respectfully  refer. 

The  project  recommended  is  for  a  channel  100  feet  wide  and  8  feet  deep  at  mean  low 
water,  beginning  near  the  club-house  below  Cedar  Point  and  extending  to  the  bridge 
at  the  upper  end  of  the  wharves ;  the  section  at  the  wharves  as  far  as  bnilt  ixi  be  wid- 
ened to  the  same  depth  and  to  the  full  width  between  the  present  bulkheads. 
Estimate : 

Dredging  120,000  cnbic  yards  of  material,  at  20  cents $84,000 

Very  respectfully,  your  obedient  servant, 

A.  Stisrle, 
y  Ai^ihtani  Engineer, 

General  Wm.  F.  Smith, 

United  States  Agent.     . 


H22. 
PRELIMINARY  EXAMINATION  OF  ONANCOCK  HARBOR,  VIRGINIA. 


United  States  Engineer  Oppicb, 

Wilmington^  Del,  Deoember  5,  1888. 

General:  In  compliance  with  the  reqnirements  of  section  14  of  the 
river  and  h.'tibor  act  of  August  11,  1888,  and  the  instructioDS  con- 
tiiined  in  the  letter  of  September  29, 1888,  from  the  Office  of  the  Chief  of 
Engineers,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary'  examination  of  Ouancock  Harbor,  Virginia,  made  under 
mydirection  byMr.  A.  Stierle,  asKis^nt  engineer,  and  acopyof  his  report, 
with  full  information,  is  herewith  inclosed. 

As  Onancock  Barbor,  or  more  properly  speaking  Ouancock  River,  has 

been  the  subject  of  former  surveys,  reports,  and  improvement,  a  resur 

vey  is  recommended,  the  stream  being  deemed  worthy  of  improvemeot 

:j  '  TbecHtimated  costof  the  improvement  of  the  bar  at  tile  mouth  aodtlie 

shoals  in  the  river  is  $15,000. 

The  least  amount  required  to  make  the  survey  and  report,  with  esti- 
mate of  cost  of  improvement,  is  $450. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  AgenU 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineer H J  U.  S.A. 


report  of  mr.  a.  6t1erlb,  assistant  kngmser. 

Unitkd  States  Engikkkr  Offics, 

Wilmington,  Del,,  December  5,  1888. 

GRTnsRAL:  In  accordance  with  yonr  instructions  I  have  the  honor  to  submit  the 
following  report  upon  the  preliminary  examination  of  Onancock  Harbor,  ViritiQia: 

The  la^t  river  and  harbor  act  provides  for  an  examination  of  Onancock  Harbor, 
Virginia.  Ah  there  is  no  nheet  of  water  known  under  that  name,  and  ae  the  Onancock 
Kiver  near  tlie  town  of  Onancock  can  hardly  be  called  a  harbor,  since  it  ia  only  one 
of  several  landing  places,  the  examination  was  made  to  include  the  whole  of  Onan- 
cock River. 

Onancock  River  is  a  tributary  of  the  Chesapeake  Bay,  and  lies  within  the  coanty  of 
Acconiac,  Ea^^tern  Shore  of  Virginia.  Its  coarse  is  generally  westwardly.  The  channel 
in  the  river  is  narrow  and  somewhat  tortuous,  with  one  very  abrupt  turn  near  Finney 'a 
Wharf,  and  two  troublesome  obstructions,  one  at  Wise's  Point  and  the  other  omlled 
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»  Middle  Ground.  The  channel  across  the  bar  at  the  month  is  straight  nnd  leads 
»  west- north  westerly  direction  into  the  bay  at  the  junction  of  Poconioke.SoHnd 
th  the  hitter.  The  depth  over  the  bar  is  stated  to  be  only  5  and  5^  feet  at  mean  low 
iter  for  a  total  and  continuous  distance  of  about  1/200  feot,  the  bottom  beings  fine 
nipact  sand.  The  inner  edge  of  this  bar  lies  and  the  channel  from  the  river  clos^  at 
point  nearly  thrce-fonrths  of  a  mile  from  the  shore.  Inside  the  river  are  several 
irrow  and  shoal  points  with  a  depth  of  water  of  not  over  7  feet  at  mean  low  tide, 
le  width  between  the  banks  increases  from  about  iWO  feet  near  Onancock  wharves 
about  2,400  feet  at  the  month  ;  these  banks  consist  of  light  fine  sand,  easily  trans- 
)rted  by  rains  and  tide.  .  The  total  length  of  the  navigable  part  of  the  river  is  about 
miles ;  the  rise  and  fall  of  the  tide  about  2  feet. 

The  main  obstruction  to  the  present  navigation  is  said  to  be  at  the  bar.  This 
ver  was  surveyed  in  lb78  by  Capt.  Charles  B.  Phillips,  Corps  of  Engineers,  U. ,  S. 
rmy,  and  a  project  submitted  and  approved  for  an  S-foot  channel,  300  feet  wide 
;rnss  the  bar,  aud  100  feet  wide  throngh  the  mnd-fhits  near  the  town  of  OViancock, 
:  an  estimated  cost  of  $10,000,  Two  appropriations  were  subsequently  made  for  the 
iprovement  of  the  river,  one  of  |.%000  in  1H79,  and  one  of  $5,000  in  1680.  Under 
le  first  a  channel  100  feet  wide  and  of  the  originally  proposed  depth,  8  feet,  waa 
*edged  across  the  bar  at  the  mouth;  about  12,000  cubic  yards  of  material  were  re- 
oved.  The  second  and  last  appropriation  was  expended  in  making  a  channel  7 
et  deep  and  100  feet  wide  near  aud  above  Wise's  Point,  and  in  dredging  near  the 
eam-boat  wharf  and  up  to  Mile's  saw-mill  wharf,  near  Onancock,  including  the 
instruction  of  a  large  turning-basin,  all  to  a  depth  of  7  feet  at  mean  low  water. 
3e  total  amount  excavated  was  20,297  cubic  yards. 

The  localities  dredged  within  the  river  have  maintained  their  depth  fairly  well. 
&  the  bar  the  dredge  channel  has  filled  up  again  aud  is  only  about  50  feet  wide  and 
}iii  5  to  5^  feet  deep.  But  it  was  not  expected  that  this  channel  would  remain  open, 
Colonel  Craighill,  Corps  of  Engineers,  who  had  charge  of  the  improvement,  io 
B  report  for  l(£o  says,  "  If  it  does,  it  will  be  a  remarkable  case. '' 
The  improvements  were  of  great  benefit  to  the  shipping  on  the  Onancock.  A  line 
steamers  has  since  been  established  and  maintained  with  Baltimore  which  makes 
lui- weekly  trips.  The  number  of  sailing  vessels  has  also  increased.  There  are  two 
Qding  places  on  the  river,  one  at  Onancock,  and  the  other  at  Finney's  Wharf.  The 
gregate  amount  of  shipping  from  both  is  very  large,  consisting  mainly  of  potatoes 
e  staple  product  of  Accomac  County. 

Captain  Hopkins,  of  Onancock,  stated  that  during  the  past  year  there  was  shipped 
Hu  the  river  abou.t  100,000  bushels  of  sweet  aud  whit«  potatoes ;  fruit  and  berries 
the  value  of  $20,000,  and  vegetables  and  garden  truck  $25,000. 
The  imports  consisted  of  300  tons  of  guano  and  phosphates ;  2,000  tons  of  coal ; 
0,000  shingles;  100,000  feet  of  lumber,  cypress  and  cedar;  200,000  bricks,  and  gen* 
al  merchaudise  to  the  value  of  $300,000.    About  12  sailing  vessels,  with  an  average 
pacity  of  50  tous,  are  owned  by  parties  living  along  the  river. 
The  impending  closure  of  the  channel  across  the  bar  will  be  a  severe  blow  to  the 
mmerce  of  the  river,  unless  some  remedy  ia applied  to  prevent  it. 
The  commercial  interests  involved  a^k  for  a  channel  8  feet  deep  at  mean  low  wator 
id  200  feet  wide  at  the  entrance.    No  desire  has  been  expres.sed,  so  far  as  known, 
r  improvements  within  the  river  proper,  although  they  are  needed.     It  is  estimated 
at  the  dredging  of  the  channel  across  the  bar  with  the  dimensions  indicated  would 
ist  about  $9,000. 

To  compare  the  present  conditions  of  the  river  with  those  elicited  by  previous  sur- 
iys  and  to  suggest,  if  possible,  some  other  means  for  maintaining  a  free  aud  unob- 
ructed  entrance,  a  survey  of  the  whole  river,  to  include  a  series  of  current  observa- 
ons  at  the  mouth,  is  recommended. 

It  is  estimated  that  the  cost  of  such  a  survey  would  not  exceed  $450. 
Very  respectfully,  your  obedient  servant, 

A.  Stierlb, 
Aaauitant  Engineer, 
General  Wra.  F.  Smith, 

United  States  J  gent , 


survey  op  onancock  harbor,  virginia. 

United  States  Engineer's  Office, 

Wilmingtony  Del.,  December  24,  1889. 

General:  Id  compliance  with  the  instructions  contained  in  the  let- 
r  of  April  6,  1889,  from  the  office  of  the  Chief  of  Engineers,  and  the 
^luiremeuts  of  the  river  and  act  of  August  11,  1888^  I  hav^\X\jibV^\s«jK. 
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to  submit  the  following  report  upon  the  survey  of  Onaocock  parbor, 
Virginia,  made  under  my  direction  during  October,  1889* 

The  sui'vey  seems  to  show  that  the  only  way  to  keep  the  channel  open 
across  the  bar  is  by  dredging,  done  as  o^n  as  necessary. 

The  estimate  for  the  amount  needed  at  first  is  for  the  removal  of 
62,555  cubic  yards  of  material,  which,  at  20  cents  per  cabic  yard, 
amounts  to  912,511. 
A  copy  of  the  report  of  the  assistant  engineer  is  herewith  inclosed. 
A  tracing*  of  the  map  of  the  survey  is  sentliy  mail  to-day  in  a  separate 
package. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A^ 


report  op  mr.  a.  stikrlr,  assistant  enqunobr. 

United  States  Engineer  Office, 
Wilmitigtotif  Del.,  December  23,  1889. 

Sir  :  I  bave  the  honor  to  snbmit  herewith  a  report  upon  the  survey  of  Ouaucock 
River,  Virginia,  and  a  project  for  the  improvement  of  the  same. 

The  survey  was  made  during  the  mouth  of  October  last  and  embraced  principally 
an  examination  of  the  obstructions  existing  at  the  mouth.  A  aeries  of  croas-lioe 
soundings,  commencing  at  the  head  of  the  river,  at  Onancook,  waa  run  throughoot 
the  length  of  the  river  as  far  as  the  mouth,  to  ascertain  the  condition  of  the  channel 

f[enerally  and  in  particular  that  portion  dredged  nine  years  ago.  The  survey  shows 
ittle  change  in  the  channel  since  that  time,  except  at  a  point  just  below  the  wharres 
at  Onancock,  where  a  slight  encroachment  from  the  north  shore  has  taken  place,  re- 
ducing its  former  width  considerably.  With  the  exception  of  one  or  two  sharp  turns 
farther  down,  that  might  be  improved  by  widening  them  on  the  convex  side  of  tbe 
channel,  the  navigation  of  the  channel  throughout  the  river  by  vessels  drawing  8  feet 
is  unimpeded. 

The  shore-line  at  the  mouth  was  carefully  determined  by  triangulation,  and  sound- 
ings were  taken  from  the  shore  to  deep  water  in  the  bay,  the  lines  extending  ftom 
three-quarters  of  a  mile  above  to  about  one-half  of  a  mile  below  the  mouth.  A  trac- 
ing of  this  portion  of  the  survey  is  herewith  submitted.  The  channel,  which  wis 
dredged  across  the  bar  in  1880  to  a  depth  of  8  feet  at  mean  low  water  and  100  feet 
in  width,  has  filled  up  again,  as  was  predicted  at  the  time.  The  present  depth  oTtf 
the  bar  is  5^  feet  at  mean  low  tide,  nearly  the  same  depth  as  prevailed  there  before 
improvements  commenced.  The  width  of  channel  over  the  bar  with  this  minimnoi 
depth  is  about  150  feet.  The  distance  from  the  nearest  point  on  shore  to  the  bar  is 
4,400  feet. 

About  1,800  feet  from  the  shore,  and  before  arriving  at  the  channel  proper  over  tbe 
bar,  vessels  going  out  of  the  river  experience  great  difficulty  in  passing  through  * 
very  narrow  portion  of  the  channel  at  a  poiut  called  the  **  Middle  Ground."  Tbe 
depth  in  the  channel  is  8  feet  and  sufficient  for  navigation,  but  the  width  is  so  mncb 
reduced,  being  only  40  feet,  that  even  steamers  pass  through  with  great  caution. 
This  portion  ot  the  channel  was  from  125  to  250  feet  wide  in  1^,  and  had  a  minimom 
depth  of  10  feet  at  mean  low  water. 

The  question  of  maintaining  an  open  channel  of  the  required  depth,  8  feet,  aero* 
the  bar  by  artificial  structures  is  one  not  of  cost  alone ;  the  surronndiug  physical  con- 
ditions are  such  that  it  appears  doubtful  if  such  works  were  built  whether  the  result 
would  meet  the  expectations.  It  would  be  a  very  difficult  problem  to  deal  with  and 
a  very  costly  one,  the  execution  of  which  is  not  justified  by  the  amount  of  comnaeroe 
involved. 

Periodical  dredging  is  evidently  the  least  expensive  way  to  keep  the  channel  open; 
and,  judging  from  past  experiences,  if  the  channel  should  be  made  of  ample  widtn  st 
onetime,  the  increase  in  cross-section  of  channel  may  cause  a  more  concentrated  flow 
of  the  currents  at  that  poiut  and  a  proper  depth  may  obtain  for  a  long  time. 

It  is  proposed  in  the  project  herewith  to  make  the' channel  across  the  outer  bar  900 

*  Omitted. 
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feet  wide,  that  at  the  inner  bar  or  Middle  Gronnd  200  feet  in  width,  both  to  be 
dredged  to  a  depth  of  8  feet  at  moan  low  water.  The  latter  section  is  projected  son th 
of  the  Middle  Ground,  instead  ol  following  the  present  narrow  channel  north  of  it,  as 
the  latter  eyi^eutly  is  being  rapidly  closed  by  the  littoral  drift  coming  down  the 
north  shore. 

It  is  desirable  that  if  any  appropriation  is  made  by  Congress  to  continue  the  im- 
provement of  this  river  it  should  be  made  sufficiently  large  to  carry  the  improvements 
uerein  indicated  to  completion  at  one  time. 

For  information  in  reference  to  the  commerce  of  the  river,  I  would  respectfully  re- 
fer to  the  statistics  given  in  the  preliminary  report. 

ESTIMATE. 

Dredging  a  channel  300  feet  wide  and  8  feet  deep  at  the  outer  bar.  .cubic  yards. .  40, 000 
Dredging  a  channel  200  feet  wide  and  8  feet  deep  at  the  inner  bar do 22, 5.S5 

Total 62.555 

62,555  cubic  yards,  at  20  cents 1 11^,511 

Very  respectfully,  your  obedient  servant, 

A.  Stierle, 
Ai»%$tant  Engineer. 
General  Wm.  F.  Smith, 

United  States  Agent, 


H  23. 

PRELIMINARY  EXAMINATION  OF  HARBOR  OF  CAPE  CHARLES  CITY  AND 

approaches  by  cheuton  inlet,  virginia. 

United  States  Engineer  Opfiob, 

Wilmington,  Del.,  October  24, 1888. 

General  :  In  compliance  with  the  reqnirements  of  section  14  of  the 
river  and  harbor  act  of  AaguBt  11, 1888,  and  the  instractions  contained 
in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  September  29, 
1888, 1  have  the  honor  to. submit  the  following  report  upon  the  pi*elimi- 
uary  examination  of  the  harbor  of  Cape  Charles  City  and  approaches 
by  Cheuton  Inlet,  made  under  my  direction  by  Mr.  A.  Stierle,  assistant 
engineer. 

How  far  the  entrance  to  a  harbor  which  is  entirel^*^  the  work  of  private 
enterprise  and  admission  to  which  is  refused  to  general  commerce  is 
"worthy  of  improvement''  would  seem  to  be  a  new  question.  In  a 
somewhat  similar  case  in  the  State  of  Delaware  an  appropriation  was 
not  expended  until  all  claim  to  levy  tolls  was  abandoned.  Under  the 
only  precedent  of  which  I  have  knowledge,  therefore,  the  improvement 
is  not  recommended  until  the  harbor  is  made  free  to  all  shipping  which 
can  and  may  desire  to  enter  it. 

A  copy  of  the  report  of  the  assistant  engineer  with  detailed  informa- 
tion is  herewith  inclosed. 

The  cost  of  the  desired  improvement,  which  consists  in  the  removal, 
by  dredging,  of  a  portion  of  the  eastern  bank  of  the  channel  near  the 
entrance  to  the  harbor,  would  be  about  $25,000. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  J  U,  /S.  A. 
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United  States  Engineer  Office, 

jnimingtony  Del,  Oc/od«r  22, 1888. 

Sir  :  Id  compliance  with  your  ioBtractions  of  October  4,  1888^  I  have  the  honor  to 
subiuit  the  tollowiDg  report  upon  the  preliminary  examination  of  the  harbor  of  Cape 
Charles  City  and  approaches  by  Cheoton  Inlet. 

There  in  no  inlet  leading  to  this  harbor  that  is  called  *'  Cheaton  Inlet.''  An  exami- 
nation of  all  available  charts  and  inquiries  made  at  Cape  Charles  and  vicinity  fsiled 
to  discover  any  inlet  of  that  name  at  that  point  along  the  Atlantic  coast  and  Ihe 
shores  of  the  Chesapeake  Bay.  It  is  presumed  that  this  name,  as  given  in  the  list 
river  and  harbor  act,  is  a  misprint,  and  was  intended  for  Cherrystone  Inlet,  which  it 
the  only  inlet  leading  towards  the  harbor  of  Cape  Charles  City. 

Cupe  Charles  City  is  sitnated  in  Northampton  County,  Va.,  on  the  Chesapeake 
Bay,  and  near  the  extreme  promontory  formed  by  the  eastern  shore  of  Virginia,  aod 
is  about  12  miles  north  of  Cape  Charles  Light.  It  is  a  town  of  quite  recent  orifiOt 
having  been  founded  about  six  years  ago  by  the  New  York,  Philadelphia  and  Norfolk 
Railroad  Company,  and  has  at  present  about  800  inhabitants.  The  company,  which 
was  then  extending  its  tracks  down  the  peninsula,  seleoted  this  point  as  a  terminas 
from  which  the  transfer  of  its  freight  and  passengers  by  water  could  be  made  to  Nor- 
folk, Va.,  upon  the  opposite  shoi'e  of  the  bay.  The  place  then  had  no  particular  nat- 
ural advantages  for  the  construction  of  a  large  harbor. 

About  one-quarter  of  a  mile  distant  and  parallel  with  the  beach  lay  the  channel 
1<  ading  toward  Cherrystone  Inlet,  3  milns  to  the  north  of  it.  The  12-foot  cur?e  in 
this  channel  closed  not  far  above  this  point,  but  it  appeared  again  here  and  there 
farther  up.  This  12-foot  curve  evidently  formed  the  oasis  from  which  the  railrosd 
compauy  started  the  extensive  improvements  which  were  subsequently  made. 

A  straight  cut  between  10  and  12  feet  deep,  200  feet  wide,  and  1,500  feet  long  was 
made  from  the  12-foot  depth  in  the  channel  at  right  angles  to  and  continued  through 
the  beach.  A  fresh-water  pond  close  behind  the  beach  was  the  objective  point  of 
the  cut  made  from  the  outside.  The  greater  portion  of  this  pond  was  then  dredged 
out  and  deepened  to  11  feet,  below  low  water  of  the  bay,  and  thus  an  artificial  harbor 
was  made  of  rectangular  shape  and  with  an  area  of  about  11  acres.  Millions  of  cnbie 
yards  of  material  were  removed  to  make  these  improvements.  The  necessary  aeees- 
series  to  a  harbor  of  such  magnitude,  such  as  bulkheads,  wharves,  freight,  and  pas- 
senger depots,  offices,  landing  slips^^  etc.,  were  subsequently  conatrncted  by  the  rail- 
road company. 

It  appears  that  on  account  of  the  rather  narrow  width  (500  feet)  of  the  channel  op- 
posite to  the  entrance  of  the  harbor  the  barges  and  large  floats  of  the  railroad  company 
are  oft4^n  driven  upon  the  eastern  bank  of  the  channel  in  trying  to  make  harbor  daring 
strong  we.sterly  and  northwesterly  winds.  The  approaches  to  the  entrance  need  round- 
ing dB'oii  the  shore  side  of  the  channel,  the  change  in  direction  of  the  latter  being 
too  sudden  for  the  limited  space  in  which  to  go  about.  This  seems  to  be  the  only  im- 
proveniant  desired  by  the  railroad  company.  There  is,  however,  a  strong  interest 
tuioug  the  inhabitants  of  the  city  in  the  erection  of  a  public  landing  pier  and  atiex- 
aensiou  of  the  outer  channel  thereto.  Such  an  addition  to  the  existing  shipping  faeili- 
ties  would  greatly  stimulate  local  commerce. 

At  prevent  no  vessels  are  allowed  to  enter  the  harbor  with  the  exception  of  those 
carrying  freight  intended  for  shipment  by  rail. 


statistics. 


t  i 


Statement  shounng  number  of  tug  and  barge  trips  to  and  fr&m  Cape  CkarUe  Harbor^  hmm- 
ber  of  cars  transported  by  said  barges^  and  amount  of  freight  in  the  care  transported  h 
the  barges.  • 


Yearn. 


Firat  aix  mouths,  18S6 .. 
Second  six  months,  1886. 
First  six  mouths,  1897  .. 
Second  six  mouths,  1887 
First  six  months,  1888  .. 

Total..; 


Trips. 

Cars 

transported. 

Ft«igkt 
tnos- 
ported. 

To. 

From. 

Total. 

Loaded. 

Empty. 

Total. 

253 
212 
395 
.     349 
430 

253 
212 
396 
348 
430 

506 
424 
791 
697 
860 

4,938 
4.652 
7,688 
7,917 
9,931 

1,667 
790 
1,837 
1,048 
1,305 

6,605 
5.442 
9,525 
8,965 
11,236 

an  941 

87,377 
67.J51 
65,88^ 
91,511 

1,639 

1,639 

3,278 

35,126 

6,647 

41.778 

300^  4fi 
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Sia^ement  ihowing  number  of  trips  by  steamers  Cape  Charles  and  Old  Point  Comfort  and 

amount  of  freight  and  passengers  transported  by  them. 


Yemn. 


First  nix  months,  1888 . . 
Second  six  months,  1888 
First  six  months,  1887  . . 
Second  six  months,  1887 
First  six  months,  1888  . . 

Total 


Trips  to 

and  from 

harbor. 


660 
428 
608 
366 

487 


2,541 


Freight. 


Tong. 
4.873 
5,082 
0.068 
8,870 

12.580 


40,452 


Passen- 
gers. 


17,060 
14,729 
16.523 
15,385 
1«. 767 


80.394 


Statement  showing  number  of  sailing  vessels  andnumber  of  packages  brought  by  same  into 

Cape  Charles  Harbor, 


Years. 


First  six  months,  1886. . 
Second  six  month,  1886. 
First  six  months,  1887. . 
Second  six  months,  1887 
First  six  months,  1888.. 

Total 


Packages. 


19,076 

127 

83,677 

225 

29,538 

199 

38,976 

259 

34,766 

230 

156,028 


VesaeU. 


1,040 


The  removal  by  dredging  of  a  portion  of  the  eastern  bank  of  the  channel  near  the 
entrance  to  the  harbor  is  roughly  estimated  to  cost  abont  $25,000.  If  the  -wants  of 
the  citizens  are  taken  into  consideration,  and  a  channel  100  feet  wide  is  dredged  from 
the  onter  channel  to  low-water  mark  at  the  foot  of  Mason  street,  the  cost  will  be  in- 
creased by  |2,e00. 

Very  respectfully,  your  obedient  servant, 

A.  Stierlb, 
Oen.  Wm.  F.  SitfiTH,  Assistant  Engineer, 

United  States  Agents 


SUPPLEMENTABY  BEPOBT. 

United  States  Engineer  OFFioEf 

Wilmington^  Del^  February  11,  1889. 

General.:  In  compliaDce  with  the  first  indorsement,  dated  Jatiuary 
17, 1889,  on  a  letter  to  the  Chief  of  Engineers  from  the  Hon.  T.  H. 
Bayley  Browne,  of  January  14, 1889,  in  relation  to  report  of  the  exam- 
ination of  the  harbor  of  Ga^e  Gharles  City  and  approaches,  submitted 
by  me  October  24, 1888,  I  Have  the  honor  to  state  that  the  assistant 
engineer  was  directed  to  again  visit  the  locality  and  make  a  further 
examination  and  obtain  additional  information.  I  herewith  inclose  a 
copy  of  his  report,  which  appears  to  cover  the  intent  of  the  require- 
ments of  the  act  of  August  11, 1888. 

It  would  appear  that  the  harbor  is  open  for  vessels  in  bad  weather 
or  to  land  cargoes.  I  therefore  recommend  a  survey  of  the  harbor  and 
approaches. 

The  least  amount  required  to  make  the  survey  with  report  and  esti- 
mate of  cost  of  improvement  is  $1,500.  The  approximate  estimate  of 
the  assistant  engineer  for  the  cost  of  the  desired  improvement  is 
$155,100. 

Very  respectfully,  your  obedient  servant, 

Wm.T.  Smith, 

United  States  A.<\crc^\« 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
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report  of  mr.  a.  stierle,  assistant  engineer. 

United  States  Engineer  Office, 

Wilmingiofi,  DeL,  February  5, 1869. 

Sir:  In  compliance  with  your  orders  to  proceed  to  Cape  Charles,  Va.,  to  obtain 
additional  information  in  regard  to  certain  obstructions  said  to  exist  in  the  harbor 
of  Cape  Charles  and  approaches  thereto  which  were  not  reported  upon  in  the  report 
npon  the  preliminary  examination  submitted  October  24,  1888,  and  to  which  the 
Hon.  Thomas  H.  Bayiey  Browne  has  called  the  attention  of  the  Chief  of  Engineers, 
IJ.  S.  Army,  in  a  letter  dated  Washington,  D.  C,  January  14,  1889,  I  have  the  honor 
to* make  the  following  report : 

At  the  time  of  my  first  yisit  to  Cape  Charles  there  wa8,no  one  present  higher  in 
authority  than  a  subordinate  officer  of  the  railroad  company,  who  gave  roe  all  the 
desired  information  to  the  best  of  his  knowledge,  I  believe.  This  time  I  had  the 
pleasure  of  meeting  Mr.  H.  W.  Dunne,  the  superintendent  of  the  New  York,  Pbila* 
delphia  and  Norfolk  Railroad,  whose  assistance  enabled  me  to  arrive  at  an  intelligent 
comprehension  of  the  d<'8ire<l  improvements. 

According  to  a  copy  of  memoranda  which  Mr.  Dunne  handed  to  me  the  obstroctiona 
and  improvements  embrace — 

First.  The  bar  of  Cherrystone  Inlet.  ' 

Second.  The  approaches  to  the  harbor  of  the  channel  to  the  slip,  widening  the 
channel  at  the  mouth  of  th^  slip  on  the  northwest.  . 

Third.  Cutting  off  the  back  of  the  channel  on  the  southeast  side  at  the  mouth  of 
the  slip. 

Fourth.  The  erection  of  permanent  works  to  make  the  entrance  to  the  harbor;  and 

Fifth.  The  improvements  to  the  harbor  itself. 

Cherrystone  Inlet  is  a  channel  about  8  -miles  long  from  its  head  at  Cherrystone 
Wharf  to  its  junction  with  the  North  Channel  of  tne  entrance  of  Chesapeake  Bay. 
Its  conrse  is  nearly  due  south,  and  runs  at  a  distance  of  from  one- third  to  two-thtrda 
of  a  mile  parallel  with  the  shore.  The  average  depth  thronghont  its  length  and  fol- 
lowing the  deepest  portions  of  the  channel  is  about  18  feet.  About  4^  miles  above 
the  junction  with  the  main  channel  of  the  bay  the  entrance  to  Cape  Charles  Harbor 
opens  into  the  inlet  from  the  east.  Up  to  this  point  the  average  depth  of  the  inlet  ia 
22  feet,  the  average  width  between  the  12-foot  onrves  about  3,400  feet.  Above  the 
entrance  to  Cape  Charles  Harbor  the  average  depth  in  the  inlet  decreases  to  15  feet, 
the  average  width  between  the  12-foot  curves  to  200  feet. 

The  inlet  is  bordered  on  the  east  side  by  the  main  s*hore,  on  the  west  by  a  shoal 
jnttiug  out  from  and  connected  with  the  mainland  north  of  Cherrystone  Wharf.  The 
lower  point  of  this  shoal  i^  called  Old  Plantation  Fiat^.  The  least  depth  of  water 
over  this  shoal  is  2  feet,  the  maximum  depth  nearly  16  feet.  At  the  point  where  this 
greatest  depth  prevails,  just  north  of  the  Old  Plantation  Flat^,  the  large  boats  and 
barges  of  the  railroad  company  cross  the  shoal  on  their  regular  trips  to  and  from  No^ 
folk  on  the  other  side  of  the  bay.  This  more  direct  course  is  taken  in  preference  to 
entering  the  inlet  at  the  lower  end,  on  account  of  the  shorter  distance  and  to  avoid  the 
dangers  of  grounding  when  strong  westerly  winds  are  blowing  and  tides  are  low.  In 
crossing  the  shoal  the  steamers  often  touch  bottom,  and  it  is  desired  that  a  channel 
should  be  dredged  at  this  point  about  100  feet  wide  and  fully  16  feet  deep  at  mean  low 
water.  It  is  doubtful  whether  such  a  cut,  which  would  to  a  certain  degree  cross  the 
prevailing  currents  diagonally,  would  remain  open. without  the  aid  of  the  deflecting 
jetties  or  revetment- walls  thrown  out  from  the  main  shore,  particularly  since  the 
average  depth  of  cutting  to  the  required  depth  will  not  be  very  great. 

A  further  obstruction  to  the  safe  navigation  of  the  approaches  to  Cape  Charles 
Harbor  is  said  to  exist  near  the  black  buoy  south  of  Cherrystone  light-house.  The 
channel  here  is  so  narrow  that  vessels  experience  great  difficulty  in  passing  UiroQgh 
it  safely  during  unfavorable  weather.  It  is  desired  that  one  of  the  projecting  points 
oil  the  west  bauk  be  cut  off  about  200  feet  to  a  depth  of  16  feet. 

The  *^  cutting  off  the  back  of  the  channel  on  the  souiheast  side  at  the  mouth  of  the 
slip,"  our  of  the  desired  improvements  enumerated  above,  has  been  descril>ed  fhlly  in 
the  report  previously  submitted.  In  addition  to  this,  it  is  desired  that  the  channel 
on  the  northeast  side  at  the  mouth  of  the  slip  should  be  widened  in  a  similar  manner, 
to  faciliate  navigation  at  that  point. 

Another  of  the  improvements  called  for  is  the  erection  of  permanent  works  incloe- 
ing  the  entrance  to  the  harbor.  This  was  attempted,  in  a  manner,  ^t  the  time  the 
harbor  was  constructed,  by  two  rows  of  bulkheads  and  closely-driven  piles,  aboat  200 
feet  apart,  and  projecting  from  the  shore  for  a  distance  of  1,500  feet,  slightly  carvuig 
to  the  southward  at  the  outer  end.  A  large  number  of  these  piles  have  been  broken 
off  at  various  times  by  vessels  running  into  them  in  entering.  Barring  the  frailty  of 
such  a  structure,  works  of  that  character,  unless  constructed  of  creosoted  material, 
must  eventually  succumb  to  the  ravages  of  the  teredo.    There  is  undoubtedly  ane- 
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oeealty  for  the  erection  of  permanent  works  to  facilitate  the  entering  of  vessels,  as 
well  as  to  allow  a  more  economical  maintenance  of  the  required  depth  hy  dredging, 
which  will  always  be  necessary,  as  there  is  no  back  or  ebb  cnrrent  of  any  duration  or 
strength  to  prevent  shoaling.  These  inclosnres  woold  constitute  the  entrance,  a  mere 
slip  extending  from  deep  water  in  the  channel  to  the  harbor,  which  itself  is  only  a 
tidal  basin.  The  cheapest  and  more  durable  construction  for  this  purpose  would  be 
pierres  perdues  ietties on  either  side,  extending  to  deep  water,  supplemented,  perhaps, 
by  a  detached  short  breakwater  upon  Cherrystone  Shoal,  on  the  west  side  of  the  inlet, 
and  opposite  to  the  entrance  of  the  harbor.  It  is  probable  that  the  direction  of  the 
whole  entrance,  or  at  least  the  outer  end  of  it,  can  be  changed  to  more  advantage. 

The  improvements  referred  to  in  the  memoranda  is  desired  '*to  the  harbor  itself 
are  supposed  to  comprise  mainly  an  increase  in  the  present  depth.  The  hajrbor  was 
originally  dredged  to  a  depth  of  about  12  feet  at  mean  low  water;  since  then  it  has 
shoaled  ag^in,  to  what  extent  could  not  be  accurately  ascertained ;  it  was  estimated, 
however,  by  one  person  at  the  rate  of  about  6  inches  a  year.  The  bottom  consists 
of  soft  mud'mixea  with  fine  8an4*    The  depth  needed  is  14  feet. 

A  proper  treatment  of  the  obstructions  and  improvements  above  enumerated  re- 
quires considerable  atudy,  and  the  estimates  given  herewith  may  be  considerably 
modified  after  a  survey  of  the  locality  has  been  made  and  accurate  data  are  obtained, 
particularly  as  to  currents  and  the  tendenc^r  to  shoal. 

The  cost  of  the  improvements  desired  is  roughlf  estimated  as  follow^: 

1.  Permanent  works  of  constmction,  32,000  cnbic  yards  of  stone  in  place, 

|3  per^ard |96,00O 

2.  Dredging  180,000  cubic  yards,  25  cents  ^r  cubic  yard 45,000 

141,000 
Add  lOper  cent,  for  contingencies 14,100 

Total 1.55,100 

Upon  further  inquiry  I  have  been  informed  by  reliable  parties  that  notwithstand- 
ing the  fact  that  tne  railroad  company  owns  and  exercises  control  over  the  harbor, 
they  in  no  case  refuse  admittance  to  any  vessel  that  may  seek  shelter  in  stress  of 
weather,  or  that  has  the  intention  of  communicating  with  the  shore,  or  to  anchor 
whilst  waiting  Ibr  orders.  Since  its  existence  the  harbor  has  been  much  used  by  tog- 
boats  and  the  smaller  class  of  sailing  vessels  trading  up  and  down  the  bay,  and  has 
in  this  respect  become  well  known  as  a  harbor  or  refnue.  If  any  freight  is  landed 
not  consigned  to  the  railroad  company,  which  I  am  told  is  often  the  case,  a  small 
wharfage  is  charged ;  a  right  which  the  company  obviously  claims  to  possess. 
If  a  survey  is  recommended,  I  estimate  its  cost  to  be  about  |1,500. 
Very  respectfully,  your  obedient  servant, 

A.  Stierlx, 
A89iatant  Engineer, 
General  W.  F.  Smith, 

United  States  Agent, 


subvby  of  harbor  of  cape  charles  city  and  approaches  by 

cheuton  inlet,  virginia. 

United  States  Engineer  Office, 

Wilmington^  DeLj  November  21,  1889. 

General  :  In  compliance  with  the  iustrnctions  contained  in  the  let- 
ter of  Jnly  1, 1889,  from  the  office  of  the  Chief  of  Engineers,  I  have  the 
honor  to  transmit  herewith  a  copy  of  the  report  of  the  survey  of  the 
harbor  of  Cape  Charles  City  and  approaches  by  Chenton  Inlet,  Vir- 
ginia, made  under  my  direction  by  Mr.  A.  Stierle,  assistant  engineer, 
with  estimates  for  an  improvement  based  upon  *the  supposed  needs  of 
commerce  passing  in  and  out  of  the  harbor. 

The  survey  was  provided  for  in  the  river  and  harbor  act  of  August 
11, 1888. 

Mr.  Stierle's  report  is  exhaustive  and  seems  to  leave  no  room  for  fur- 
ther discussion.    The  estimates  are  indorsed  as  proper  und^^  tteL^^^^sv 
ect  submitted,  which  appears  to  be  the  simplest  on^  ^cv'&^^^^« 
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A  tracing*  of  a  map  of  ,the  sarvey  is  trausinitted  by  mail  ia  a  sepa- 
rate package. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 
United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


!f 


report  of  mr.  a.  stie^le,  assistant  engineer. 

United  States  Engineer  Office, 

yVilmingtonf  Del.,  November  19,  1889. 

General:  I  have  the  honor  to  snbmit  tlie  following  report  anon  the  survey  of  the 
harbor  at  Cr»pe  Charlen,  Virj^inia,  and  approaches  thereto  by  ''Cheuton  Inlet,"  made 
onder  year  direction,  and  the  following  project  for  its  improvement. 

The  survey  was  made  during  the  month  of  September,  1889.  The  prevalence  of 
very  stormy  weather  somewhat  delayed  the  progress  of  the  work,  but  afforded  a  good 
opportunity  to  observe  the  effects  of  winds  and  waves  on  this  part  of  the  coaat. 

Cape  Charles  Harbor  is  an  artificial  one,  and  of  quite  recent  date.  It  forms  the 
peninsula  terminus  of  the  New  York,  Philadelphia  and  Norfolk  Railroad,  having  been 
completed  simnltaneously  with  the  mad,  and  is  situated  in  Northampton  Connty,  on 
the  Chesapeake  Bay,  about  12  miles  north  of  Cape  Charles,  the  sonthemmost  point 
of  the  peninsula  formed  by  the  State  of  Delaware  and  the  Eastern  Shores  of  Maryland 
and  Virginia. 

The  harbor  is  accessible  for  vessels  otdeep  draught  only  from  a  southerly  direction 

by  way  of  Cherrystone  Inlet,  which  throughout  runs  nearly  parallel  with  the  shore 

and  opens  about  4^  miles  below  into  the  main  channel  of  Chesapeake  Bay.     The  entire 

,  western  limit  of  Cherrystone  Inlet  is  flanked   by  an  extensive  and  very  flat  shoal 

,  more  thaa  a  mile  in  width.     About  2  miles  south  of  the  harbor  is  a  depression  across 

'  this  shoal.    All  vessels  drawing  less  than  14  feet  of  water  can  sail  across  here  at  any 

stage  of  the  tide.     This  course  is  taken  by  all  the  boats  of  the  railroad  company  on 

their  voyage  to  and  from  Norfolk  on  the  other  side  of  the  bay. 

The  survey  extended  from  Old  Plantation  Light,  south  of  this  channel,  across  the 
bar,  to  Westcott's  Point,  a  projectitm  of  the  main  laud  north  of  Cherrystone  Creek, 
and  as  near  as  was  })racticable  to  the  outer  edge  of  Cherrystone  Bar. 

In  sailing  on  a  northeast  course  from  the  bay,  a  vessel  approaching  the  harbor  of 
Cape  Charles  encounters  the  bar  of  Cherrystone  Inlet  about  two  miles  from  shore. 
She  crosses  the  bar  for  a  distance  of  one  and  three-quarter  miles  nponacouree 
fixed  by  two  small  range-lights,  which  are  maintained  by  the  railroad  company,  until 
the  channel  of  Cherrystone  inlet  is  reached.  The  least  depth  of  water  at  common  low 
tide  on  this  range  is  14^  feet;  the  width  of  the  channel  is  ample,  notwithstanding  the 
diagonal  direction  of  the  sailing  <?ourse.  About  one  quarter  of  a  mile  from  shore  the 
course  is  changed  to  east  by  north,  running  almost  parallel  with  the  former  and  fol- 
lowing the  channel  of  Cherrystone  Inlet  up  to  the  channel  leading  to  the  harbor. 
The  minimum  depth  of  water  in  this  section  is  11  feet;  the  channel-width  gradually 
decreases  to  600  feet,  the  extensive  flats  along  the  shore  end  of  Cherrystone  Bar  clos" 
ing  in  rapidly  on  either  side. 

The  entrance  to  the  harbor  opens  from  the  main  channel  in  an  easterly  direction. 
It  is  here  where  in  stormy  weather  the  long  tows  of  barges  meet  with  the  greatest 
difficulty  and  require  to  be  steered  with  great  skill  in  order  to  accomplish  successfully 
this  sharp  turn  into  a  comparatively  narrow  and  straight  channel.  The  full  width  of 
this  channel,  about  150  feet,  was  originall}^  dredged  t.o  a  depth  of  12  feet  at  low  water. 
The  survey  shows  that  its  present  width  is  at  some  places  only  80  feet,  with  a  depth 
of  water  of  only  10  feet  at  the  junction  with  the  main  channel,  where  a  decided 
tendency  to  the  formation  of  a  bar  exists.  The  length  of  this  dredged  channel  lead- 
ing to  the  harbor  is  about  1,700  feet. 

The  harbor  proper  lies  entirely  within  the  land  and  begins  300  feet  east  from  high- 
water  mark  on  shore,  the  northern  line  of  the  entrance  'continued  forming  also  the 
northern  boundary  of  the  harbor.  It  is  a  rectangular  basin,  about  780  feet  long  and 
560  feet  wide,  the  improved  portion  covering"  an  area  of  about  10  acres,  dng  oat 
mainly  of  the  bed  of  a  pond  or  small  creek.  This  area  was  dredged  to  a  depth  of  11 
feet  below  mean  low  water,  and  was  inclosed  at  the  same  time  on  all  sides,  excepting 
a  short  space  near  the  southeast  corner,  which  was  left  open,  with  solid  timber  walls 
or  bulkheads  built  upon  piling,  to  a  height  of  7J  feet  above  mean  low  water. 

•  Omitted;  printed  in  House  Ex.  Doc.  No.  29,  Fifty-first  Congress,  first  sessioiu 
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These  bulkheads,  which  are  of  a  geoeial  width  of  12  feet  and  decked  over,  are  con- 
tinned  beyond  the  shore  along  each  side  of  the  entrance,  on  the  north  side  470  feei, 
on  the  sonih  side  370  feet.  These  extensions  in  reality  form  piers,  and  were  therefore 
bnilt  in  a  more  substantial  manner.  In  prolongation  of  these  piers,  rows  of  fender 
piles  about  4  feet  apart  and  connected  by  strong  wale-pieces,  were  driven  as  far  as  the 
main  channel  to  prevent  vessels  from  grounding  on  the  sides  of  the  cut.  The  greater 
portion  of  these  piles,  faowe^r,  have  been  destroyed  and  only  the  row  on  the  sonth 
side  is  now  being  maintained. 

A  rapid  dilapidation  of  all  these  works  constructed  of  uncreosoted  wood,  including 
the  bulkheads,  is  general,  and  may  be  properly  ascribed  to  the  teredo  and  the 
rongh  usage  to  whicn  they  are  subjected  by  the  constant  and  heavy  traffic  carried  on 
by  vessels  whose  capacity  and  size  are  out  proportion  with  the  space  furnished  for 
their  evolutions. 

For  the  transportation  of  freight  and  passengers,  two  passenger  steamers  of  about 
seven  hundred  tons  each  and  two  powerful  tugs  of  600-horse  power  each  are  em- 
ployed by  the  railroad  company.  The  freight  is  carried  across  the  bay  in  bulk  upon 
four  barges ;  each  is  i^  feet  long  and  has  sufficient  deck  room  to  carry  from  eighteen 
to  twenty-six  loaded  cars. 

The  terminal  facilities  in  the  harbor  condist  of  two  floating  slips  on  the  east  side, 
with  an  elaborate  passenger  depot  adjoining,  and,  on  the  north  side,  of  a  freight  depot 
300  feet  in  length.  On  the  sonth  side  several  oyster-pAcking  houses  and  one  large 
ice-house  have  been  erected.  The  city  to  the  north  of  the  harbor,  which  of  necessity 
had  to  be  added  to  these  large  improvements,  more  as  a  convenience  to  the  employes 
of  the  railroad  company  than  for^other  reasons,  has  at  present  about  seven  hundred 
inhabitants  and  has  probably  reached  the  end  of  its  growth. 

The  harbor  is  in  many  respects  excellent  for  the  purpose  for  which  it  was  built, 
namely,  the  transshipment  of  heavy  freight.  It  affords  safe  shelter  and  calm  water 
during  the  severest  storms :  but  it  can  not  be  enlarged  except  at  great  expense  if 
such  a  need  shpuld  arise,  and  the  establishment  on  its  borders  of  industries  connected 
with  and  related  to  shipping  and  navigation  is  therefore  excluded  and  made  difficult. 

In  this  connection  it  may  be  stated  jthat  King's  Creek,  one  mile  to  the  north,  and 
Plantation  Creek,  two  miles  to  the  south,  of  Cape  Charles,  appear  to  have  offered 
greater  natural  advantages  for  a  harbor. 

Tida]  observations  were  made  on  a  tide-board  located  at  the  end  of  the  north  pier) 
outside  the  harbor,  from  July  17  until  September  10,  when  the  gauge  was  carried  away  » 
dnring  a  northerly  gale.  A  new  gan^  was  established  inside  the  harbor  on  the  13th  fol- 
lowing, and  observations  were  continued  until  8eptember26.  The  plane  of  mean  low 
water  is  1. 9  feet  of  this  gauge,  to  which  all  soundings  taken  were  referred.  The  rise 
and  fall  of  the  tide  was  found  to  be  2.68  feet;  the  highest  high  water  observed  was 
4  feet  above  mean  low  water ;  the  lowest  low  water  0.5  foot  below  mean  low  water, 
giving  a  total  of  4^  feet  for  the  greatest  range  observed.    It  is  stated  that  during  the 

{prevalence  of  strong  northwesterly  winds  the  tide  often  falls  from  2  to  3  feet  below  - 
ow  water. 

The  demands  of  commerce  as  to  the  needed  improvements  in  this  harbor  and  the 
approaches  thereto  are  specified  in  dotal  in  the  memoranda  referred  to  in  the  pre- 
liminary report  and  furnished  by  the  Hon.  T.  H.  Bailey  Browne,  M.  C,  in  whoHB  Con- 
gressional district  Cape  Charles  is  situated.  They  may  be  classified,  as  therein  indi- 
cated, under  the  head  of  *'  Dredging  and  the  construction  of  protective  works.''  The 
latter  appear  to  be  first  in  order  of  necessity  and  will  be  described  first. 

In  the  project  herewith,  the  plan  of  the  entrance  has  been  somewhat  changed. 
The  width  between  the  present  inclosing  works  and  their  length  is  apparently  not 
sufficient,  nor  is  the  direction  of  the  outlet  particularly  suited  for  a  proper  maneuver- 
ing of  vessels  at  the  junction  with  the  main  channel.  This  direction,  being  norn)al 
to  the  channel,  was  probably  adopted  to  save  expense  in  dredging.  Acceptiug  the 
old  piers  as  a  base  and  their  present  ends  as  a  starting  point,  the  proposed  entrance 
has  been  decidedly  thrown  to  the  southward  by  widening  it  funnel-»hapcd  fn  that 
direction.  Very  few  vessels  sail  to  or  from  any  place  north  of  Capo  Charles.  The 
north  pier  is  carried  out  for  a  distance  of  1,000  feet  in  prolongation  of  the  old  pier  as 
far  as  the  edge  of  Cherrystone  Inlet,  and  ends  in  12  feet  of  water.  The  south  pier,  to 
begin  at  the  eiid  of  the  old  bulkhead,  iir  deflected  southward  12  degrees  for  a  length 
of  870  feet,  then  again  30  degrees  for  a  length  of  600  feet  until  it  reaches  the  same 
depth  of  water  as  the  north  pier. 

It  will  be  observed  that  the  sole  object  of  these  piers  is  to  destroy  the  agitation  of 
the  sea  in  stormy  weather,  to  make  a  safe  entry,  and  to  prevent  in  a  manner  the 
drift  into  the  entrance  of  material  carried  along  the  shore  by  littoral  currents.  The 
width  between  them  is  determined  by  the  space  requirod  to  make  ingress  and  egress 
easy  for  long  tows.  The  piers  are  not  jetties  to  be  bnilt  to  confine  a  currt^ut.  The 
current  going  in  and  out  of  the  harbor  is  hardly  perceptible,  and  the  water  level  in- 
side merely  rises  and  falls  with  the  tide.  It  is,  therefore,  not  necessary  tliaXj<\Wvx 
Junction  with  the  main  channel  should  be  of  such  a  direetion  «a  Xa  \iA«s\^  ^^yv^^v^» 
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with  that  of  the  preYailin^  current,  the  ebb  current,  though  a  more  sheltered  area 
against  the  prevailing  northwent  winds  could  thereby  be  obtained.  To  project  the 
north  pier  much  beyond  tbe  south  pier  would  necessitate  considerably  more  dredging 
now  and  in  the  future,  as  tbe  tlood  tide  coming  up  tbe  channel  woald,  by  its  own  mo- 
mentum, penetrate  farther  into  tbe  entrance  and  would  silt  it  up  more  rapidly,  and 
the  ebb  tide  would  cause  proportionally  larger  deposits  under  the  lee  of  the  north 
pier.  Whichever  point  is  selected  for  the  terminus  of  each  pier,  the  tendency  of  the 
currents  in  the  main  channel  will  always  be  such  as  to  close  the  entrance  in  the  ab- 
sence of  any  counteracting  backwater  from  the  harbor. 

It  is  thought  that  this  tendency  towards  shoaling  can  in  a  great  measure  be  obvi- 
ated by  the  extension  of  each  pier  as  far  as  the  edge  of  Cherrystone  Inlet  Channel. 
The  movement  of  sand  and  clay,  during  both  flood  and  ebb  tides,  over  the  flats  along 
the  shore  is  considerable  when  the  winds  are  on-shore.  In  passing  around  the  bead^ 
of  the  piers  this  material  will  suddenly  meet  the  strong  currents  m  the  channel  and 
the  greater  portion  of  it  will  likely  be  carried  away  before  it  tinds  time  to  lodge  in 
the  entrance. 

The  cheapest  construction  for  these  piers  would  bo  one  of  rubble-stone  hearting 
roughly  paved  with  larger  stones.  The  bottom  is  sufficiently  hard  to  permit  tbe 
stones  to  be  placed  upon  it  without  mattresses.  The  inside  face  should  be  ateep,  the 
outer  one  of  a  long  slope.  The  general  height  should  be  carried  to  6  feet  above 
mean  low  water,  and  each  pier  shonld  be  rounded  ofl'at  the  end,  with  a  broad,  sab- 
Btantial  bead.  The  old  wooden  piers  should  be  tilled  in  with  tbe  same  class  of  stones 
to  high-water  mark  on  shore,  and  the  re-entrant  angles  there  strengthened  by  revet- 
ments. Other  details  niay  have  to  be  determined  upon  after  Congress  countenances 
this  improvement  by  an  appropriation. 

The  dredging  project  is  a  comprehensive  one.  The  railroad  company's  officials 
state  that, ''  to  conduct  the  traffic  devolving  upon  us,  we  And  a  channel  16  feet  deep 
below  mean  low  water  absolutelv  necessary.  It  is  not  q^uite  clear  why  snch  a  depth 
is  wanted,  unless  it  is  to  make  allowances  for  very  low  tides  and  rough  seaa,  becaose 
the  draught  of  water  of  their  largest  boat  is  11^  feet.  The  depth  asked  for  has  lieen 
adhered  to  in  estimating  for  dredging  across  Cherrystone  Bar  and  in  the  channel  of 
Cherrystone  Inlet,  and  also  within  the  entrance  as  far  as  the  shore.  Inside  tbe  hir- 
bor,  v^here  the  water  is  more  tranquil  and  where  the  stability  of  the  works  already 
built  would  be  much  endangered  by  a  depth  of  16  feet,  a  depth  of  14  feet  is  deero.'«d 
Bufflcient,  though  oven  that  may  prove  an  unsafe  one  for  the  harbor  walls. 

I  am  informed  that  the  harbor,  when  being  built  about  4  years  ago,  was  dredged  to 
a  depth  of  12  feet  for  a  width  of  about  250  feet  south  from  the  northern  bulkhead,  and 
the  remainder  to  a  general  depth  of  1 L  feet  below  mean  low  water.  A  total  of  5U1>,0<K) 
cubic  yards  of  material  was  reii  oved.  By  comparing  the  results  of  three  surveys 
made  bv  the  railroad  company,  the  first  after  completion  of  the  harbor  in  October, 
1885,  the  second  in  December,  1886,  the  third  in  January,  1889,  supplemented  by  those 
of  this  survey,  it  is  found  that  littJe  filling  in  has  taken  place.  The  depths  are  re- 
markably permanent,  notwithstanding  the  continued  disturbance  of  the  bottom  by 
the  deep  propellers.  The  sluggish  currents  evidently  carry  but  little  sediment,  or 
what  there  is  of  it  is  carried  out  again.  The  amount  of  material  to  be  remove^l  inside 
the  harbor  to  a  depth  of  14  feet  below  mean  low  water  is  estimated  at  60,000  cubic 
yards. 

The  surveys  above  referred  to  also  show  that  within  the  entrance  there  is  a  tendency 
to  shoaling,  which  begins  at  the  junction  with  the  harbor  and  rune  out  for  a  diiitaoce 
of  about  600  feet.  The  I'i-foot  channel  here  is  only  about  40  feet  widi^,  and  at  some 
points  entirely  interrupted.  I  am  inclined  to  believe  that  this  is  mainly  caused  by 
sand,  which  is  forced  in  under  the  bulkheads  on  either  side,  and  which  moves  along- 
the  shon^  during  storms.  It  Is  proposed  to  dredge  the  entrance  to  a  depth  of  16  feet, 
which  will  require  the  removal  of  40,000  cubic  yards  of  principally  fines;ind,  the  lines 
of  dredging  to  extend  to  within  50  feet  of  the  inner  slopes  of  the  piers. 

The  direction  of  the  proposed  channel  down  Cherrystone  Inlet  is  different  from  tbe 
present  one  near  its  southern  extremity.  From  opposite  to  the  entrance  of  tbe  har- 
bor it  follows  the  present  course ;  but  instead  of  keeping  to  the  eastward  of  the  black 
buoy  until  upon  the  line  of  the  small  range  lights,  it  changes  its  direction  at  half  the 
distance  between  the  Houth  pier-head  and  the  black  buoy  and  crosses  the  1 1-foot  bar, 
which  interrupts  the  channel  here,  close  by  and  to  the  westward  of  the  buoy.  This 
direction  is  to  be  permanently  fixed  as  a  range  by  the  bead-lights  which  will  beneoee- 
sary  at  the  ends  of  the  proposed  piers,  and  a  channel  excavated  along  that  line  will 
reqnire  less  excavation  than  it  would  if  made  along  the  present  course.  It  is  esti- 
mated that  57,000  cubic  yards  of  material  will  have  to  be  removed  if  this  channel  is 
made  100  feet  wide  and  is  dredged  16  feet  deep.  About  one-haff  of  tbe  length  of  this 
channel  requires  dredging,  the  other  half  having  an  ample  depth,  e8peci;uly  at  tbe 
lower  end  where  it  joins  the  course  upon  the  pn^seut  range  lights. 

The  channel  across  the  depresHion  in  Cherrystone  Bar  is  proposed  to  be  exojfvmted 
along  the  course  of  the  preseut  range  lights  to  a  depth  of  16  ifeet  and  for  a  width  of 
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200  feet.  The  increase  in  width  appears  necessary  to  allow  for  rough  weather  and 
dark  nights,  and  on  account  of  the  slightly  ohliqne  set  of  both  the  ebb  and  flood  cur- 
rent across  the  bar.  The  length  of  this  cut  from  the  16-foot  curve  in  the  Cherrystone 
Inlet  to  the  l&-foot  curve  outside  the  bar  will  be  4,700  feet,  and  the  estiointed  amount 
of  mat<erial  to  be  dredged  is  70,000  cubic  yards'. 

The  total  number  of  cubic  yards  required  to  be  removed  under  the  project  herein 
Bubmitteil  is  $1£^,000.  The  proper  disposition  of  so  large  an  amount  of  material  is  an 
important  question.  It  may  be  found  of  advantage,  considering  the  ^reat  distance 
to  which  it  has  to  l>e  transported  in  case  it  is  required  to  dump  it  into  the  deep  water 
of  the  bay,  to  redredge  it  after  some  convenient  point  has  been  determined  iitK>u  as  a 
dumping-basin  and  to  deposit  it  upon  the  adjoining  shore  with  the  aid  of  cars.  Under 
no  circumstances  should  it  be  deposited  anywhere  near  or  in  Cherrystone  Inlet.  In 
this  connection  it  may  be  mentioned  that  there  is  a  remarkable  hard  knoll  sontheast 
of  an4  near  the  black  buoy  in  the  channel,  with  -only  5^  feet  of  water  over  it,  which 
v^a8  presumably  not  made  by  nature  alone,  aud  which  needs  removal  to  the  geueial 
level  of  the  bottom  surrounding  it.  It  has  been  reported  as  a  very  dangerous  ob- 
struction. 

The  project  for  the  improvement  of  the  harbor  of  Cape  Charles  and  approaches, 
submitted  in  this  report,  is  strictly  base<l  upon  the  demands  previously  enumerated 
and  expressed  by  those  wjio  desire  the  execution  of  those  works  by  the  Genenil  Gov- 
ernment. No  further  extension  or  elaboration  was  attempted.  It  may  not  be  oift  of 
place,  however,  to  refer  especially  to  the  remaining  necessity  of  sheltering  the  en- 
trance to  the  harbor  against  the  violent  action  of  storms.  Cherrystone  Bar,  just  op- 
posite, and  on  the  bay  side  of  the  channel,  offers  unusual  facilities  and  adtantages 
for  the  construction  of  a  breakwater  at  comparatively  small  cost..  Such  a  break- 
water might  form  the  first  step  towards  the  construction  of  an  outer  harbor,  by  ex- 
tending it.  northward  sufficiently  and  by  constructing  under  its  shelter,  of  creosoted 
.wood  and  iron,  other  ]ners  and  landings  running  out  from  the  shore.  This  outer  har- 
bor, though  naturally  limited  in  available  surface  for  anchorage,  would  form  an  ex- 
cellent harbor  of  refuge  for  vessels  drawing  more  than  6  feet  of  water,  as  there  is  no 
harbor  of  that  kind  and  of  sufficient  depth  to  be  found  for  many  miles  along  this  side 
of  the  bay.  By  referring  to  the  records  of  the  Department  it  may  be  noted  that  Cherry- 
stone Creek,  which  is  really  nothing  bnt  the  upper  land-locked  portion  of  Cherrystone 
Inlet,  was  examined  in  18ti2,  i^ainly  to  determine  its  adaptability  for  a  harbor  of 
refuge. 

There  is  nothing  to  be  added  to  the  commercial  statistics  which  were  given  in  the 
report  of  the  preliminary  examination.  For  any  information  required  on  this  subject 
I  would  respectfully  refer  to  them. 


• 


Eatimaiea, 

«.  Dredging: 

In  the  liarbor :,... cubic  yards..  60,000 

In  the  entrance do 40,000 

In  Cherrystone  Inlet  on  proposed  range do .'»7,n00 

Across  Cherrystone  Bar do 70,000 

Total do....     t^27.000 

b.  Works  of  protection : 

For  extension  of  north  and  south  piers  and  filling  in  present  piers  to  the 
shore  with  rubble-stone cubic  yards..      2H,000 

Estimated  cost  of  dredging  227,000  cubic  yards,  at  20  cents , |4.'>,  400 

Estimated  cost  of  rubble  works  in  place,  28,000  cubic  yards,  at  |.3 84, 000 

121),  400 
Add  10  per  cent,  for  contingencies 12,910 

Total  estimated  cost  of  project 142,340 

Very  respectfully,  yoor  obedient  servant, 

A.  Stirrlu, 

Asnstant  Engtncer* 
Gen.  Wm.  F.  Smith, 

United  States  Agmt. 
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preliminary  examination   of    chincoteague   inlet,  virginll 

for  purposes  of  a  breakwater. 

United  States  Engineer  Office. 

Wilmingtofij  Del,  October  ao,  1888. 

General  :  In  compliance  with  the  requirements  of  section  14  of  the 
riTer  and  harbor  act  of  August  11,  1888,  and  the  instructions  cod- 
tained  in  the  letter  from  the  office  of  the  Chief  of  Engineers  of  Septem- 
ber 29, 1888,  I  have  the  honor  to  submit  the  following  report  upon  the 
preliminary  examination  of  Ghincoteague  Inlet,  for  purposes  of  a 
breakwater,  Virginia. 

Ghincoteague  Inlet  is  situated  in  Accomac  Gounty,  eastern  shore  of 
Virginia,  about  60  miles  south  of  the  Delaware  Breakwater  Harbor. 
The  roadstead  east  of  the  mouth  of  the  inlet  known  as  Tom's  Gove  is 
frequented  as  a  harbor  of  refuge  by  coasting  vessels  sailing  eastward 
and  caught  by  northeasterly  gales.  It  is,  however,  open  to  southerly 
and  southwesterly  winds,  and  is  therefore  dangerous.  It  is  the  only 
refuge  between  the  capes  of  Virginia  and  thoseof  the  Delaware,  and  ves- 
sels that  fear  being  caught  on  a  lee  shore  by  a  sudden  change  of  winds 
avoid  it  by  running  back  to  Hampton  Roads. 

The  improvement  would  afford  a  secure  harbor  in  stress  of  weather, 
and  prevent  much  loss  of  time  and  danger  to  vessels  in  the  coasting 
trade ;  it  is,  therefore,  in  my  opinion,  worthy  of  improvement  and  a  sur- 
vey is  recommended. 

The  least  amount  required  to  make  a  survey,  with  report  and  esti- 
mate of  improvement,  is  $1,000. 

A  breakwater  constructed  as  desired,  about  1  mile  in  length,  would 
cost  about  $1,700,000. 

A  copy  of  the  report  of  Mr.  D.  G.  Hudson,  who  assisted  in  making 
the  examination,  is  inclosed  herewith. 

Very  resplectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 

Brig.  Qen.  Thomas  L.  Gasey, 

Chief  of  Engineers,  U.  8.  A. 
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report  of  mr.  d.  c.  hudson. 

United  States  Engineer  Office, 

WUmingiony  Del.,  October  30,  188b. 

Sir:  In  compliance  with  your  order  of  October  10,  1888,  I  proceeded  at  ooce  to 
Cbiucot-eagne  Island,  Virginia,  and  on  the  following  day  passed  out  of  Cbincoteagne 
Inlet  in  aBtnall  Mteamer  and  ran  across  Assateague  auohorage,  commonly  known  io 
that  section  as  Tom's  Cove,  to  within  a  short  distance  of  Fishing  Point. 

Assateague  anchorage  is  situated  nearly  due  east  of  the  entrance  to  Chincoteagne 
Inlet  and  is  about  half-way  between  the  months  of  the  Delaware  and  Chesapeake 
bays.  In  its  present  condition  it  is  a  line  natural  roadstead  for  coasting  vessels  dar- 
ing dangerous  northeast  winds  that  frequently  prevail  on  this  coast.  Go  the  north 
and  west  complete  protection  is  given  by  the  shores  of  Chincoteague  and  Assateagtw 
islands.  On  the  south,  however,  there  is  nothing  to  break  the  fury  of  the  waves,  and 
when  the  winds  above  referred  to  snddenly  veor  to  that  quarter  great  distress  fall* 
upon  the  storm-beaten  traders  that  have  taken  refuge  within  this  otherwise  well* 
protected  anchorage. 

The  distance  from  Chincoteague  Inlet  bar  to  Fishing  Point  is  about  2^  miles.  This 
point  is  said  by  persons  living  in  its  vicinity  to  be  rapidly  extending  southward,  tf 
this  be  true  the  ship  shoals  are  gradually  being  covered  by  the  beach  sands,  thenby 
enlarging  the  ]t>adstead  and  extending  the  protection  againat  easterly  storma. 
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^Tbe  coiistraction  of  a  breakwater  from  soxiie  point  east  of  Chiacoteagne  Inlet  across 
the  cove  to  the  Bmall  ahoal  soath  of  Fishing  Point  would,  if  properly  loc4ited  and 
couHtmctcd,  form  a  well-protected  harbor  more  than  a  mile  square,  with  a  depth  of 
water  varying  from  18  to  '2^>  f^et,  with  good  holding  bottom,  and  at  all  times  accessi- 
ble without  crossing  a  bar. 

A  harbor  at  this  point  wonid  be  of  inestimable  value  to  the  coasting  trade.  North- 
bound sailing  vessels  are  often  confronted  with  snch  strong  head  winds,  when  only  a 
few  miles  south  of  the  Delaware  Breakwater,  that  they  are  compelled  to  turn  and 
seek  a  place  of  safety  southward.  Assateagne  anchorage  is  a  tempting  present  re- 
lief, bnt  may  bring  sorrow  in  case  of  a  sudden  change  of  wind  to  the  south.  Chin- 
coteague,  Washapreague,  and  the  two  Machipongo  inlets  are  eagerly  watched,  but 
if  the.  weather  is  too  thick  to  fiud  a  buoy,  or  if  a  buoy  is  found,  a  bar  white  with 
breakers  often  deters  them  from  thus  seeking  a  passage  to  the  coveted  and  safe  waters 
beyond,  all  the  inlets  are  passed,  a  stormy  cape  that  often  robs  them  of  a  good  part  of 
their  deck-load  is  crossed,  aud  at  last  they  are  safely  moored  in  Hampton  Koads,  hav- 
ing lost  100  miles  of  vantage  ground  held  twelve  or  fifteen  hours  betore. 

bailoi:^  in  the  coasting  trade  say  that  this  is  not  an  unusual  occurrence.  Scores  of 
vessels  are  caught  between  the  two  bays  by  every  northeast  gi^e,  and  something  oe 
the  security  to  life  and  property  that  would  result  from  such  an  intermediate  placd 
of  safety  can  readily  be  seen.  At  the  custom-house  on  Chincoteagne  Island  I  leamen 
that  more  than  one  hundred  vessels  at  one  time  had  been  known  to  take  refuge  if 
Assateague  anchorage,  risking  a  sudden  change  of  wind  rather  than  encounter  the 
perils  of  a  trip  further  south.  In  my  opinion  this  anchorage  is  now  about  as  safe  as 
the  Delaware  Breakwater  harbor,  and,  with  the  improvement  suggested,  would  form 
a  complete  harbor,  easy  of  access,  deeper,  and  of  more  than  twice  the  safe  capacity 
of  the  Delaware  Breakwater,  and  without  an  Henlopen  to  cross. 

I  learned  also  that  one  hundred  and  three  vessels,  varying  from  5  to  65  tons,  trade 
in  and  out  of  Chincoteagne  Inlet,  together  with  about  two  hundred  smaller  vessels, 
nnder  5  tons,  and  decked.  From  twelve  to  fifteen  vessels  trade  in  pine  wood,  each 
making  about  twelve  trips  per  year.  The  smaller  boats  carry  oysters  to  Philadelphia 
aud  points  on  the  New  Jersey  coast.  They  also  bring  plants  from  the  Chesapeake 
Bay,  at  the  regular  seasons,  to  be  placed  on  the  numerous  oyst«r  beds  in  Chinco- 
teagne, Johnson's,  and  Parker's  bays.  Quite  an  extensive  business  in  sea-fishing  is 
carried  on. 

On  the  morning  of  the  day  this  examination  was  made  twenty-five  or  thirty  vessels 
of  the  smaller  fishing  vessels  had  passed  out  of  the  inlec  and  were  found  lying  in 
Assateague  anchorage  awaiting  the  developments  of  the  weather.  An  increasing 
northeast  st.or;n  held  them  at  bay  and  drove  them  within  the  inlet.  By  noon  a  reg- 
nlar  gale  had  set  in  and  we  too  were  obliged  to  seek  a  place  of  safety  and  defer  our 
trip  up  the  bay  until  the  following  day.  Vessels  trading  out  of  this  inlet  find  the 
anchorage  a  very  convenient  place  to  wait  for  daylight  or  fogs  to  clear  up  on  their 
return  trips  to  enable  them  to  find  the  way  over  the  bar. 

It  is  roughly  estimated  that  a  breakwater  I  mile  long  would  cost  about  $1,664,663. 
,  Before  any  details  can  be  given  an  accurate  survey  must  be  made,  and  it  is  estimated 
that  it  would  cost  |l,000. 

Very  respectfully,  your  obedient  servant, 

D.  C.  Hudson. 

General  Wm.  F.  Smith,. 

United  States  Agent.  • 


survey  op  chincoteague  inlet,  virginia,  for  ptmposes  op  a 

breakwater. 

United  States  Engineer  Office, 

Wilmington^  Delj  February  4, 1890. 

General  :  Id  compliance  with  the  iostrnctions  contained  in  the  let- 
ter of  April  6, 1889,  from  the  office  of  the  Chief  of  Engineers  and  the 
requirements  of  the  river  and  harbor  act  of  August  11, 1888, 1  have  the 
honor  to  submit  the  following  report  upon  the  survey  of  Chincoteagne 
Inlet,  Virginia,  for  purposes  of  a  breakwater,  made  under  my  direction 
during  the  month  of  August,  1889. 

There  can  be  no  doubt  about  the  benefit  arisingto  commerce  from  the 
establishment  of  a  harbor  of  refuge  midway  between  the  capes  of  Vir- 
ginia and  those  of  the  Delaware.  The  limit  to  which  expense  for  such  a 
harbor  should  go  is  another  question. 

The  jetty  proposed  from  the  mainland  south  of  tlie  QJ^xwRfiNKa^aR.^^^^'^ 
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would  donbtless  be  of  great  service  in  improving  that  inlet  in  accordance 
with  the  scheme  for  fin  inland  water-way  from  Cbincoteagne  Bay  to 
Delaware  Bay,  near  IjCwcs,  Del.  , 

The  project  and  estimates  taken  from  the  report  of  Mr.  A.  Stierle,  the 
assistant  engineer  who  made  the  survey,  are  for  a  breakwater  12,000  feet 
long,  a  jetty  on  Walloi)'s  Beach  10,250  feet  long,  and  a  jetty  at  FishiDg 
Point  4,900  feet  long,  at  a  total  estimated  cost  of  $3,782,088. 
A  copy  of  the  report  of  the  assistant  engineer  is  herewith  inclosed. 
A  tracing  of  the  map  of  the  survey  is  now  being  made  and  will  be  for- 
warded lis  soon  as  completed. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngitieerSj  U.  8.  A. 


report  of  mr.  a.  8tierlb,  assistant  enginesr. 

United  States  Engineer  Office, 

WUmingtony  Del,,  February  3,  1890. 

General:  I  have  the  honor  to  suhmit  herewith  a  report  npon  the  earvey  of  Chin- 
coteague  Inlet,  Virginia,  made  under  your  direction  for  purposes  of  a  breakwater, 
and  in  conformity  with  the  intention  o^this  requirement  a  project  for  the  location 
and  construction  of  such  a  work. 

The  order  directed  the  survey  to  be  made  for  the  purpose  of  a  breakwater.  This 
was  understood  to  mean  for  the  purpose  of  establishing  a  harbor  protected  by  a  break- 
water. The  inlet  itself,  with  its  l>rond  channel  and  mouth  to  the  rear  of  it,  is  not 
available  for  that  purpose.  It  Is  too  dangerous  to  enter  in  rough  weather,  and  foil  of 
subsUliary  narrow  channels  with  dry  intervening  banks.  .  It  was  assumed,  therefore, 
that  the  scope  of  the  examination  was  to  embrace  mainly  the  deep  cove  in  the  shore- 
line immediately  north  and  east  of  the  inlet,  and  the  adjacent  sheet  of  water  com- 
monly called  Assatoague  anchorage,  which  presents  many  natural  advantages  for  the 
construction  of  such  a  harbor. 

The  survey  was  made  during  the  month  of  Angust,  1889.  I  had  the  good  fortune  to 
obtain  a  boat-crow  of  picked  men,  all  members  of  the  Assateagne  Life-Saving  Sta- 
tion, whose  local  knowledge  was  of  great  value,  and  whose  steady  and  intelligent 
services  aided  materially  in  the  furtherance  of  the  snrvey.  The  moat  prominent 
points  of  the  shore  were  located  by  triangulation,  which  commenced  at  a  base  line' 
3,709.70  feet  long,  measured  on  Assateagne  Beach  ;  intermediary  portions  of  the  shore 
were  located  by  sextant  angles.  The  shore-line  was  thus  accurately  located,  and  ex- 
tended on  the  north  side  of  the  inlet  from  a  point  due  east  of  Assateagne  Light  to  the 
fish  factory,  inside  the  inlet ;  and  on  the  south  side  from  opposite  this  factory  to  the 
life-saving  station  on  Wallop's  Beach.'  The  hydrography  of  about  12  square  railei  of 
wat-er  immediately  south  of  the  shore  was  examined,  and  raid- depth  current  observa- 
tions were  made  at  various  points  within  this  area,  at  both  flood  and  ebb  tide. 
Two  tidal  stations  were  established,  one  just  inside  of  Assateagne  Channel,  where 
observations  wero  niade  from  August  9  to  31,  and  one  in  Power's  Cove,  back  of  Fishing 
Point,  were  observations  were  made  for  seven  days. 

The  mean  rise  and  fall  of  the  tide  at  the  former  gauge  for  the  period  of  observation 
was  3.41  feet;  at  the  latter  gauge  3.45.  The  average  duration  of  flood  is  six  hooia 
and  eight  minutes;  the  average  duration  of  ebb,  six  hours  and  seventeen  miDatea 
During  the  surveys  of  Chiucoteague  Shoals,  made  in  1881  and  1887,  by  the  CoastSnr 
vey  Department,  a  tide-gange  had  been  established  about  one  mile  inside  of  Chiuco- 
teague Inlet.  The  rise  and  fall  of  the  tide  as  determined  from  abobt  one  month's  ob- 
servations the  first  year  and  from  about  one-half  of  a  month's  observations  the  second 
year  wiis  3. 19  and  2.(»4  feet  respectively.  It  was  the  intention  to  compare  the  meso 
low-water  plane  established  by  the  Coast  Survey  Department  with  that  of  the  present 
survey,  but  the  bench-marks  had  been  destroyed  some  time  8ince  by  the  rebuilding  of 
the  wharf  where  they  had  been  located. 

The  soundings  were  reduced  to  mean  low  water  of  the  gauge  in  Assateagne  Chsn- 
nel.  This  mean  low  water  is  probably  from  two  to  four-tenths  of  a  foot  lower  thm 
that  used  by  the  Coast  Survey  Department,  assuming  in  all  cases  the  plane  of  metn 
Hea-leve-' (half  tide)  to  be  the  same.  For  future  reference,  however,  a  permanent 
bench-nmrk  wiih  established  near  the  gauge,  which  is  8  feet  above  tero  or  6.88  feel 
above  the  meau  low  water  of  August,  1889. 
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Only  fonr  daysvrero  snfficiently  calm  during  the  progress  of  the  snrvey  to  permit 
of  onrrent  obiseTvationa  to  be  made.  These  were  neceraarily  limited  to  a  smiul  sec- 
tion of  the  very  large  area  that  had  to  be  examined  and  were  made  principally 
along  the  interior  of  the  outlying  shoals  and  Fishing  Point,  the  apace  that  appeared 
at  iirst  sight  to  be  most  available  for  a  harbor.  A  weighted  tin  can,  reaching  as 
near  as  practicable  to  mid-depth/was  suspended  on  a  fine  cord  from  a  smttll  snnace 
float  and  set  adrift  at  different  stages  of  the  tide.  The  course  of  the  float  was  located  * 
at  stated  intervals  by  sexteut  angles  and  the  time  which  elapsed  between  the  different 
stations  noted.  The  direction  and  velocity  were  thus  readily  ascertained  on  the  chart 
after  being  plotted. 

The  set  of  the  flood  current  south  of  Turner's  Shoal  is  in  a  northwesterly  direction, 
turning  sharp  to  the  southwest  after  entering  the  anchorage.  Between  Turner's 
8hoa\  and  Fishing  Point  the  same  current  enters  in  a  westerly  direction  and  spreads 
to  the  northward  after  passing  the  point,  the  stronger  drift  going  up  along  the  inner 
shore  of  Fishing  Point.  At  none  ot  the  stations  where  observations  were  taken  did 
the  mid-depths  velocity  of  the  flood  current  exceed  0.7  of  a  foot  per  second.  The 
direction  of  the  ebb  current  is  everywhere  north  of  a  line  drawn  from  Turner's  Shoal 
to  the  bar  at  Chincoteagne  Inlet  parallel  to  the  general  direction  of  the  shore,  with 
velocities  varying  from  O.l  to  0.8  of  a  foot  per  second,  the  strength  increasing  only 
toward  the  last  stages  of  the  ebb  simultaneously  with  a  decided  set  in  the  direction 
of  the  gap  between  Turner's  Shoal  and,Fisbing  Point. 

A  comparative  chart  accompanies  this  report  (Sheet  No.  2),  which  shows  the  changes 
that  haveMken  place  during  the  past  forty  years  in  the  shore-line  around  Assateagne 
anchorage  and  Chincoteague  Inlet  and  duriug  the  pnst  eight  years  in  tike  most  char- 
acteristic contours  of  the  bottom.  This  chart  most  clearly  shows  a  rapid  increase,  in 
a  southwesterly  direction,  in  the  growth  of  Fishing  Point,  a  promontory  of  quite 
recent  formation  on  the  east  side  of  the  anchorage.  Since  1850  this  point  has  ad- 
vanced 2^  miles.  In  that  year  the  high- water  line  ran  across  the  base  of  the  present 
point  in  an  easy  curve,  scarcely  showing  any  indications  of  a  poinl^  except  under 
water.  A  survey  of  the  shore,  made  in  1872,  locates?  the  well-developed  hook  of  the 
point  already  1  mile  to  the  south  of  the  shore  of  1850.  Subsequent  surveys  enable  us 
to  measure  the  growth  more  accurately.  The  extension  seems  to  follow  a  perfectly 
straight  line  when  drawn  through  the  extreme  points  of  the  different  surveys,  which 
makes  an  angle  of  12}  degrees  with  the  true  meridian,  and  amounted  to  3,450  feet 
between  the  years  1872  and  1881  and  to  2,520  feet  from  1881  t«  1889,  or  on  an  average 
about  350  feet  per  year.  With  its  advance  the  extreme  end  has  become  more  acnte, 
though  the  general  width  to  the  rear  has  nearly  doubled  since  1881  and  is  now  2,000 
feet. 

The  long  stretch  of  concave  shore  to  the  north  of  the  anchorage  appears  to  have  re- 
mained stationary  until  1881.  Since  that  year  it  has  also  advanced  about  900  feet 
from  the  middle  to  the  western  end  of  Assateagne  Channel.  The  general  configuration 
of  the  mouth  of  this  channel  and  along  the  northeast  shore  of  Chincoteague  inlet  has 
changed  but  little,  with  the  exception  of  the  extreme  westerly  point,  where  the  fish 
factory  is  now  located,  which  has  been  cut  away  by  the  ebb  current  600  feet.  The 
shore  southwest  of  the  inlet  appears  to  have  advanced  some,  though  the  differences 
shown  by  the  chart  may  have  arisen  from  the  fact  that  the  shore  being  very  flat  a 
slight  rise  or  fall  of  the  water-level  at  the  time  the  different  surveys  were  made  would 
necessarily  move  high-water  mark  several  hundred  feet  in  or  out,  as  the  case  may  be. 
The  shore  along  Wallop's  Beach  has  practically  remained  the  same. 

A  comparison  of  the  contours  of  the  bottom  between  the  years  1881  and  1889  dis- 
closes a  general  shoaling  throughout  the  anchorage  below  the  6-foot  depth.  All  the 
contours  have  moved  southward,  the  24-foot  curve  the  most,  and  in  a  direction  nearly 
coincideut  with  that  of  Fishing  Point.  This  movement  is  equivalent  to  a  redaction 
in  depth  of  from  2  to  3  feet  within  the  time  named. 

By  the  courtesy  of  Capt.  J.  T.  Tracy,  keeper  of  Assateagne  Life-Saving  Station,  I 
was  enabled  to  obtain  certain  valuable  data  in  relation  to  the  prevailing  winds  on 
this  part  of  the  coast.  A  record  of  the  weather  has  been  kept  here  for  many  years. 
Unfortunately,  however,  this  record  lacks  method  for  want  of  a  scientific  basis.  Par- 
ticularly is  this  the  case  with  reference  to  the  force  of  the  wind,  which  is  recorded 
from  individual  impressions  only,  and  not  upon  a  fixed  scale,  as  adopted  elsewhere, 
which  would  be  of  more  practical  value.  1  have  selected  from  the  long  record  kept 
by  the  captain  the  daily  observations  about  the  wind  for  the  five  years  from  1884  to 
1888,  inclusive,  and  ^fter  a  patient  investigation  to  get  at  his  personal  equation  as  to 
the  meaning  of  the  force  of  the  wind  as  entered  into  his  journal,  which  contained 
such  inapposite  terms  as  **  moderate  gale,"  **  strong  brecKe."  etc.,  a  classification  of 
the  wind  was  made,  embracing  five  groups,  viz,  calm,  light,  moderate,  strong,  and 
gale,  which  is  supposed  to  be  approximately  correct. 

According  to  the  table  there  occurred  during  these  five  years  nine  calm  days;  on 
ninety  days  the  wind  was  light,  on  six  hundred  and  thirty  fresh,  on  one  thouaacid. 
and  two  strong,  and  on  ninety-six  days  a  gale  was  blowing.    Of  t\L^\aXXwt^'^Ctsij2vv.\s»- 
gether  with  the  stong  winds  are  of  inore  importance  in  connectioxi.  ^\>aa.\>aRk«5^«J>j«^«" 
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matter  of  this  report,  twenty-seven  were  from  the  northwest,  thirteen  from  the 
northeast ;  the  next  lowest  number,  eight  each,  from  the  south-sontheast  and  west- 
northwest  ;  seven  each  from  the  sonth  an4  north-northeast ;  the  remainder  being 
nearly  equally  distributed  over  all  points  of  the  compass,  except  that  there  was  none 
from  the  east.'  The  prevailing  direction  of  the  wind  was  in  the  following  order  for 
those  abcwo  the  average :  Northeast,  northwest, '  southwest  and  south-soothweti. 
Taking,  however,  the  means  of  four  successive  points  of  the  compass  all  aroand,  to 
eliminate  any  possible  error  arising  from  a  too  close  habit  in  the  observer  to  adhere 
too  much  to  certain  directions,  the  prevailing  winds  appear  in  four  groups  in  the  fol- 
lowing order:  From  the  south  to  west;  north  to  east;  north  to  west;  and  south  to 
east. 

A  compilation  of  the  strength  of  the  wind  was  made  in  a  similar  way  after  a  cer- 
tain mean  velocity  had  been  fixed  upon  for  the  days — classified  as  light,  moderate, 
strong,  and  gale.  The  square  of  the  mean  velocity  multiplied  by  the  corresponding 
number  of  days  gives  the  total  wind  pressure  from  a  certain  direction.  The  insult 
showed  that  the  greatest  total  pressure  occurred  from  the  north  to  the  west,  upon 
which  follow  the  quadrants  from  the  south  to  west,  north  to  east,  and  sonth  to  east. 
Taking  each  point  individually,  however,  the  strongest  pressure  occurred  froo!  the 
northwest,  northeast,  and  south,  in  the  order  named.  With  few  exceptions,  the 
course  of  the  gales  recorded  was,  '*  with  the  sun,"  and  rarely  comprised  more  than 
one-quarter  of  a  circle. 

It  appears  that  the  demand  for  locating  a  harbor  of  refuge  on  this  part  of  the  coast 
has  been  entertained  for  many  years.  The  jiecessity  arose  mainly  from  the  long  un- 
broken coast  line  between  Cape  Henlopen  and  Cape  Charles  offering  no  place  foi 
shelter  in  case  of  storms  suddenly  arising.  In  such  an  emergency  the  smaller  class  of 
vessels  have  heretofore  taken  and  still  take  the  risk  of  anchoring  in  Aasateagne  Core; 
the  larger  class  stand  to  sea,  or  turn  back  to  the  capes.  It  is  assumed,  therefore,  that 
the  benefit  to  be  derived  from  the  construction  of  a  harbor  of  refuse  at  this  inlet 
would  principally  affect  the  small  vessels  engaged  in  oysteiing,  fishing,  and  trading 
in  and  out  of  the  many  inland  bays  of  the  adjoining  coast,  and  also  the  larger  vessels, 
commonly  called  coasters,  which  navigate  along  the  Atlantic  coast  and  embrace 
steamers  as  well  as  sailing  vessels.  There  is  no  reason,  however,  why  also  the  vessels 
sailing  to  and  from  foreign  countries  should  not  avail  1  hemselves  of  such  an  oppor- 
tunity for  a  stopping  place  to  wait  for  or  receive  orders,  situated,  as  it  wonld  be, 
about  midway  betweearBaltimore  and  Philadelphia. 

Considering  all  the  physical  conditions  as  described  above,  the  site  is  not  a  very 
eligible  one  for  the  construction  of  a  harbor  of  refuge  except  at  great  cost.  It  is  in  iU) 
greater  portion  exposed  to  the  severest  gales,  which  generallv  occur  from  the  north- 
east to  the  southwest.  The  shore  is  so  flat  that  it  oners  no  shelter  against  the  gales 
blowing  from  other  points  of  the  compass.  The  very  outline  of  the  shore  iudicatesits 
unfixed  character,  its  state  of  transition  causing  an  unfavorable  interference  in  the 
littoral  currents,  which  creates  the  counter-currents  that  make  the  cove  back  of  Fish- 
ing Point  the  depositing  grouud  for  the  material  transported  up  and  down  the  shore 
by  the  waves  and  currents.  There  are,  however,  two  very  favorable  features  which 
this  site  possesses:  First,  the  character  of  the  bottom,  especially  in  the  deeper  por- 
tions, is  such  as  to  give  a  firm  holding-ground  for  anchors ;  and  second,  within  its 
^borders  are  two  outlete  of  Chincoteague  Bay,  an  immense  natural  reservoir  for  scour- 
ing  purposes. 

It  would  appear  from  the  above  that  the  construction  of  a  harbor  inside  or  north  of 
a  line  extending  from  Fishing  Point  to  the  northern  point  of  Chincoteagae  Inlet 
^ould  be  followed  immediately  by  its  own  destruction.  The  counter-currents  and 
action  of  the  waves  that  keep  this  cove  now  comparatively  free  from  deposits  would 
be  excluded  and  shoals  would  form  under  the  lee  of  Fishing  Point  and  any  works  that 
might  be  constructed.  Thiscove  presents  at  first  sight  many  advantages,  and  is  now, 
as  above  Htated,  the  anchoring-ground  used  by  small  vessels ;  bnt  it  is  clear  that  any 
change,  artificial  or  otherwise,  made  in  the  conditions  surrounding  its  present  state 
must  produce  effects  detrimental  to  the  purpose  under  consideration. 

An  area  more  suitable  for  a  harbor  exists  within  the  deep-water  pocket  which  en- 
ters immediately  west  of  Turner's  Shoal.  Although  the  same  objections  may  be  ap- 
plied in  a  certain  degree  to  this  portion  as  to  the  others,  it  is  nevertheless  already 
measurably  beyond  the  prevailing  pernicious  influence  of  the  currents  and  suscepti- 
ble of  more  permanent  improvement. 

The  project  herewith  submitted  provides  for  a  breakwater  running  westerly  from 
Turner's  Shoal,  and  for  two  shore  jetties,  one  to  extend  from  Wallop's  Beach  in  an 
east-southeasterly  direction,  the  ether  to  be  built  aloug  the  line  upon  which  Fishing 
Point  is  advancing.  The  points  principally  kept  in  view  in  locating  these  workD 
are  :  To  shelter  the  anchorage  from  the  heavy  seas  rolling  in  from  the  ocean ;  to  leave 
an  entrance  on  the  east  and  west  side  of  the  harbor  throngh  which  the  currants  may 
pass  in  their  alternate  motion  and  to  allow  vessels  to  make  hi^bor  ander  any  wind; 
(o  provide  for  the  possibility  of  future  shoaling  by  keeping  the  location  w^l  off* 
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shore ;  and  lastly,  to  direct  aa  near  as  is  possible  under  the  present  conditions  the 
ebb  current  flowing  ont  of  Chincot'eagiie  Inlet  in  sacli  a  manner  that  the  largest 
body  at  least  will  go  out  throngh  the  channel  in  the  gap  between  Turner's  Shoal  and 
Fishing  Point. 

The  total  length  of  the  breakwater  is  12,000  feet.  Its  general  direction  is  normal 
to  the  prevailing  direction  of  the  waves.  The  heavy  ocean  swell  never  enters  this 
indentation  in  the  coast  line  from  the  east,  as  will  be  made  clear  by  the  inspection  of 
a  coast  chart  of  this  section.  There  exists  a  peculiar  formation  of  reefs  on'  Fishing 
Point,  extending  from  south-south we^t  to  east-northeaHt  for  a.distance  of  about  live 
miles  from  the  shore.  These  reefs  are  known  under  the  name  of  Chincoteague  Shoals, 
and  are  curvilinear  in  form  and  parallel  to  each  other,  their  convex  side  being 
presented  to  the  ocean.  They  follow  each  other  at  almost  regular  distances,  their 
radii  havidg  a  common  center,  which  licMi  on  shore  about  1^  miles  back  from  the 

E resent  extreme  end  oC  Fishing  Point.  During  any  storm  and  strong  winds  that 
low  towards,  and  even  up  and  down  the  shore,  the  lonj^  line  of  waves  break  over 
these  shoaJs  on  encountering  them ;  the  portions  not  meeting  with  any  obstacle  con- 
tinne  with  an  apparent  accelerated  velocity  in  the  deeper  water  south  of  the  shoals ; 
and  their  northern  end  being  retarded,  the  waves  gradually  wheel  around,  resulting 
in  a  cbanffe  of  direction  almost  due  north  when  arriving  behind  Turner's  Shoal,  and 
often  neany  into  '*  the  face  "  of  the  wind. 

For  these  reasons  the  direction  of  the  breakwater  was  established  as  indicated, 
and  it  has  in  this  x>osition  the  further  advantage  of  presenting  the  least  obstruction 
to  the  flow  of  the  littoral  cnrrente.  The  main  portion  consists  of  two  long,  central 
arms,  one  3,000  the  other  6,000  feet  long,  joining  at  an  angle  of  153  degrees  meas- 
ured on  the  Boath  side.  Recent  experiences  have  demonstrated  the  utility  of  build- 
ing long  breakwaters  in  this  form,  with  the  concave  side  toward  the  direction  of  the 
heaviest  seas,  to  concentrate  their  force  and  movement  at  and  towards  the  center 
instead  of  near  the  ends  where  the  entrance  is  generally  located.  For  the  same  pur- 
pose a  shorter  arm,  1,000  feet  long,  is  added  to  the  west  end  of  the  main  body  at 
about  the  same  angle  of  deflection  to  protect  the  western  or  main  entrance.  From 
the  east  end  of  the  longest  branch  of  the  breakwater  a  shorter  arm,  1,200  feet  long, 
is  thrown  across  Turner's  Shoal  in  a  northeasterly  direction.  This  section  is  to  pre- 
vent partially,  in  connection  with  the  jetty  from  Fishing  Point,  the  projection  of 
waves  into  the  harbor  during  east-erly  and  southeasterly  gales. 

The  jetty  extending  from  Wallop's  Beach  may  be  said  to  answer  two  important 
purposes:  First,  to  arredt  the  progress  of  the  material  drifting  northwardly  along  the 
shore  to  prevent  further  encroachments  upon  the  harbor  from  that  direction  ;  and, 
second,  to  create  still  water  over  the  bar  of  Chincoteague  Inlet  and  in  a  measure  to 
assist  the  ebb  current  in  deepening  it.  The  length  of  the  jetty  as  proposed  is  10,250 
feet.  The  jettv  thrown  out  from  Fishing  Point  is  to  protect  the  narbor  on  the 
east  against  both  wind  and  waves.  The  length  as  laid  down  on  the  chart  is  4,900 
feet.  It  is  located  nearly  in  prolongation  of  the  axis  of  Fishing  Point,  upon  which 
the  latter  is  still  advancing,  to  assist  nature's  work,  although  it  is  possible  that  since 
its  construction  ^ould  introduce  an  element  of  disturbance  in  the  present  regimen,  in 
connection  with  the  other  proposed  works,  it  may  be  necessary  to  build  it  out  with 
great  caution,  and  to  watcn  the  effects  continually,  with  the  view  of  changing*  its 
direction  if  necessary.  The  same  maxim  of  cautious  proceeding  holds  good  for  the 
breakwater  as  well  as  the  jetty  on  Wallop's  Beach. 

The  estimate  g^ van  below  is  for  works  25  feet  wide  across  the  top  and  extending  to 
a  height  of  14  feet  above  mean  low  water. 

The  material  proposed  is  a  hearting  of  rubble-stone  covered  with  larger  stones, 
laid  with  some  regularity  on  the  ontsitle.  The  inner  slopes  to  be  generally  at  the  rate 
of  1  foot  in  1,  the* outer  slopes  to  be  1  to  1  from  the  bottom  up  to  low- water  level, 
1  in  6  to  high-water  levels  and  then  perpendicular  breastwork  to  the  top.  That  portion 
of  the  slope  on  the  outside,  between  the  levels  of  low  and  high  water,  is  to  be  par- 
ticularly re-enforced  with  heavy  blocks  not  less  than  from  10  to  20  tons  in  weight. 

For  information  concerning  the  extent  of  the  local  commerce  of  Chincoteague  Inlet 
and  Bay  I  would  respectfully  refer  to  the  report  upon  the  preliminary  examination ; 
to  what  extent  the  general  commerce  along  the  Atlantic  coast  would  be  benefited  by 
the  construction  of  this  harbor  has  also  been  stated  therein  and  in  this  report.  It 
may  be  stated  here,  in  addition,  that  Chincoteague  Inlet  is  to  form  the  southern 
terminus  of  the  inland  water- way  now  in  process  of  construction  between  Chinco- 
teague Bay  and  Delaware  Bay,  and  its  improvement  receives,  therefore,  additional 
importance. 

Estimate:  (a)  For  a  breakwater  12,000  feet  long  ;  (6)  for  a  jetty  at  Wallop's  Beach 
10.250  feet  long;  (o)  for  a  jetty  at  Fishing  Point  4.900  feet  long.    Total  number  of 
cubic  yards  of  stone,  1,260,896,  at  f3  per  cubic  yard,  |:),782,688. 
Very  resj  actfoUy,  your  obedient  servant, 

A.  Stikrle, 

General  Wm.  F.  Smith,  A«8%ftla\v\-t?.tigi\\xt«^ 

U,  S,  Agent, 
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IMPROVEMENT   OF   PAIAPSCO   RIVER   AND   CHANNEL  TO  BALTIMORE, 

MARYI^NI),  AND  OF  JAMES  RIVER,  VIRGINIA. 


REPORT  OF  COLONEL  W,  F.  CRAIOHILL,  CORFS  OF  ENQINEERS,  U.  8. 
ARMY,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30, 
H?90,  WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

t 

V 

1.  Patapflco  River  and  Channel  to  Balti-  |  2.  James  River,  Virginia, 
more,  Maryland. 

HABBOB  LINES. 

3.  Eetablisliment  of  harbor-lines  in  the  James  River  from  Richmond  to  City  Point, 
Virginia. 


TTnitbd  States  Engineer  Office, 

Baltimore^  Md.j  July  8, 1890. 

General:  I  have  the  honor  to  forward  herewith  the  annaal reports 
for  the  year  ending  June  30, 1890,  for  the  works  of  io^provement  of 
rivers  and  harbors  which  have  been  in  my  charge. 

In  cases  where  the  commercial  statistics  may  not  be  as  fall  and  com- 
plete as  desirable,  it  is  not  for  want  of  desire  and  effort  on  my  part  to 
have  them  so. 

Daring  the  year  I  have  been  division  engineer  of  the  soatheast  divis- 
ion, member  of  the  Light-Honse  Board,  and  of  a  number  of  special 
boards. 

Very  respectfally,  yoar  obedient  servant, 

Wm.  P.  Obaiohill, 
CoUmely  Carps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


1 1. 

IMPROVEMENT  OF  PATAP8CO  RIVER  AND  CHANNEL  TO  BALTIMORE, 

MARYLAND. 

The  act  of  Angiist  11, 1888,  appropriated  $300,000,  with  which  the 
improvement  was  vigorously  continaed  under  contract  until  the  end  of 
August,  1889,  when  operations  were  brought  to  a  close  for  want  ot 
funds.    The  depth  of  the  channel  was  already  27  feet  a\.Vy^  ^^^X9es^^^^^ 
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which  access  was  afforded  to  Baltimore  by  ships  of  the  heaviest  ton- 
nage. With  this  apropriation  great  ioiprovemeDt  in  the  width  of  the 
channtil  has  been  made,  especially  at  the  angles. 

Money  statement 

July  1,  1889,  amonnt  available $148,193.89 

July  1,  1890,  amount  expended  during  fiscal  year,  excluBive  of  liabilites 

outstanding  July  1,  1889 .: 102,564.:« 

July  1,  1890,  balance  available 45,C29.51 

Amount  appropriated  by  act  of  September  19,  1890 340, 000. 00 

Amount  available  for  fiscal  year  ending  June  30, 1891 385, 6S9. 51 

{Amount  (estimated)  required  for  completion  of  .existing;  project 360,000.00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jtine  30,1892  360,  OOU.  OU 
Submitted  in  compliance  w»th  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 
LRTTRKS  OF  THR  COLLECTOR  OF  THR  PORT  OF  BALTIMORE. 

!• 

CusTOM-HousE,  Baltimore,  Md., 

Collector'*  Office,  July  8,  1890. 

Dear  Sir  :  In  reply  to  your  request  of  the  Slst  of  May,  for  a  st-atement  of  the  ton- 
nage movement  at  this  port  for  the  fincal  year  ending  June -30,  1890,  I  beg  to  hand 
you  the  following : 


Inward.. 
Outward 


ForeJgn. 


1888-*89. 


Tom. 
478,362 
072,438 


188»-'S0. 


Toti*. 
830.384 
1,  lia,  29n 


Increase. 


Per  cent 
73 
84 


Coaatwiae. 


188»-*90. 


Tons. 
1,082,810 
1, 218, 325 


IncTBiM. 


Ptrcent 

!  5 


Referring  to  the  above  statement  of  coastwise  tonnage  movement,  I  would  state 
that  it  only  represents  about  one-balf  of  the  coastwise  trade  at  this  port,  as  the  Uv 
only  requires  American  vessels  under  certain  oircomstances  wbile  in  the  coastin; 
trade  to  enter  and  clear  at  the  custom -honse. 

So  far  as  I  can  ascertain,  there  have  been  no  new  steam-sbip  lines  established  here 
during  the  past  year,  although  the  existing  lines  have  added  additional  ships. 

I  inclose  herewith  a  memorandum  of  the  established  lines. 

In  reviewing  the  statistics  of  the  fiscal  year  just  closed,  it  is  very  gratifying  to  iiot« 
the  vast  increase  of  the  tonnage  movement  at  this  port,  and  I  conclude  t£at  it  u 
owing  to  the  safety  of  our  channel,  the  exceptionally  favorable  advantages  of  cheap 
port  charges,  quick  dispatch,  and  short  haul  from  the  grain  fields  of  the  great  West, 
and  I  take  it  that  the  future  of  Baltimore  is  full  of  promise. 
Yours,  very  truly, 

Wm.  M.  Marine,  Cdketar. 

Col.  Wm.  p.  Craighill, 

Corps  of  Engineers,   U,  S,  A. 


Allen  Line,  Liverpool. 

N.  German  Lloyds,  Bremen. 

Wilson  Line,  Hull  and  Antwerp. 

Neptune  Line,  Rotterdam. 

Earn  Line,  Cnba. 

Jobuson  Line,  Liverpool,  London,  etc. 


Atlantic  Transport  Line,  London,  BelfM^i 

Glasgow,  Bristol,  Hull,  etc. 
Hooper's  Line  (Spanish),  Liverpool. 
Red  Cross  Line,  Kio,  Pemambnoo^  etc 
Sloman's  Line,  Rio,  Pemambuco,  etc. 


Tbe  above  are  the  established  steam-ship  lines  between  Baltimore  wid  the  poiou 
named. 
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CUSTOM- House,  Baltimore,  Md., 

Collector's  Offiee,  July  29,  1890. 

Sir  ': '  In  compliance  with  the  renaest  contained  in  -yoar  lett-er  of  22d  of  May  last,  yon 
are  herewith  fumiehed  with  an  abstract  statement,  aa  of  record  in  this  office,  ot  the 
commercial  trade  of  the  port  of  Baltimore  for  the  fiscal  year  ending  Jnne  30,  1690: 

Value  of  free  imports  1889 |7, 673, 520 

Value  of  ^e  imports  1890 5,149,595 

«      ■ 
Decrease 2,523,925 

Value  of  dutiable  imports: 

1890 8,027,525 

1889 7,607,174 

Increase  1890 , 420,351 

Recapitulation : 

Value  of  f^ee  imports  1890 5,149,595 

Value  of  dutiable  imports  1890 8,027,525 

Total  1890 13,177,120 

Value  of  total  1889 15,280.694 

Decrease  1890 2,103,574 

Imports  brought  in  American  vessels: 

Sail 3,314,132 

Steam 38,062 

Imports  brought  in  foreign  yessels : 

Sail : 187,564 

Steam 9,635,811 

Imports  brought  in  cars  overland 1,551 

Total 13,177,120 

Recapitulation : 

In  American  yessels 3,352,194 

In  foreign  vessels ..^ 9,823,375 

In  cars 1,551 

■  ■   ■ 

Total 13,177,120 

The  decrease  in  free  imports  is  confined  to  a  few  leading  articles — coffee  chiofiy. 
Importations  in  coffee  fluctuate  in  volume  in  a  marked  degree.  In  1889  the  imports 
wore  t*S548,701,  in  1888  |2,473,067,  increase  in  1889  13^075,634,  increase  in  1890  over 
1888  1775,005. 

Value  of  exports : 

1890 -..  $73,967,769 

1889 50,603,215 

Increase 23,364,554 


• 


Exports  carried  in  American  vessels : 

Sail 1,657,480 

Exports  carried  in  foreign  vessels: 

Sail 309,939 

Steam 72,000,350 

Total 73,967,760 

Recapitulation : 

American  vessels 1,657,480 

Foreign  vessels 72,310,289 

Total 73,967,769 

The  value  of  t^xports  of  this  year  is  greater  than  that  of  many  v^^^i^^'^^  ^^"m^^-i^- 
cept  1880,  when  the  exports  in  valae  reached  |77|125|022.    Of  X*Yx\%  ^m^\>xi\»'C&!^^N^>A 


990        REPOBT*OF   THlJi    CH1£F   OF   ENGINEERS,  U.  S.  ARMT. 

# 

of  wheat  was  $43,573,529,  leaTing  for  the  general  line  of  merchandise  $33,551,493. 
This  year  the  wheat  valne  is  $5,349,465,  an  increase  of  $2, 192, 759  over  last  year.  Tbe 
wheat  value  of  $5,394,465  taken  6t>m  the  total  $73^967,769  leaves  $68,573,304  m 
against  $33^1,493  of  1880  for  the  general  line  of  merchandise.    This  state  of  trade  in 

exports  is  a  marked  and  notahle  showing  and  has  no  comparison  in  previoos  yean. 

I 

CerUin  arUolea  of  merdhandise  exported. 


I 

I    !  * 


:  '*  t 


^11! 


\    1 


i   I 


\\     ;M 


(j 


Articles. 


Com 

'Wheat 

Flour 

Cotton 

Dried  apple* 

Grape  engar 

Hops 

Sole  leather 

Bosia 

Oil-cake 

LardoU 

niQtniiiatiog  oil ... . 

Canned  beef 

Cottou-need 

Coppe^ilver  matte 
Salted  beef 


Tona. 


577,229 

170,448 

282,607 

27,824 

3,582 

955 

582 

88 

11,345 

25,481 

780 

88,707 

13,858 

884 

8.763 

8,820 

Artiolee. 


Tom. 


Freeh  beef 

Tallow     

Labricating  oil . 

Bacon 

Hams 

Pickled  pork...: 

Lard 

Batter 

Cbeese 

Clover-seed 

TfmotUy-seed... 

Starch 

Leaf-tobacco — 
Bitnminoos  coal 
Copper  matte... 


12.  M7 

2.  an 
4.in 

7» 

\\3X 

»7,774 

141 


1.MI 

2,097 

24, 6B 

34,8a 

21,8a 


Three  handred  and  ninetj-six  tons  of  fresh  beef  were  exjwrted  daring  the  year. 
This  is  a  new  enterprise,  and  may  become  a  valaahle  trade.  The  meat  is  preserved 
daring  the  .voyage  by  means  of  cold-storage  fitted  np  at  much  cost  on  the  steam-ship. 
The  meat  is  shipped  from  Chicago  in  cold-storage  cars,  and  immediately  npoa  arrival 
is  pat  upon  the  steam-ship  in  the  cold-storage  chamber. 

IVafurportatum  in  hond^  with  appraiaemeiU, 


Deatination. 


Philadelphia 
Chicag6  — 
Milwaukee . . 
Pittsborgh . . 
Kansas  City. 
New  York... 


Value. 


$3,257 

857 

828 

10,408 

3.948 

8,783 


Duties. 


$2,539.45 

789.80 

274.20 

8.154.85 

8, 010. 70 

2,380.88 


Desthiation. 


StLouib... 
Georgetown 
Alexandria . 
Wheeling.. 

Total.. 


Value. 


29.S17 


Dntiss. 


1^814 

58i0O 

2,502 

881  «• 

1,342 

522. 2S 

817 

420.0 

17.519.68 


TratuportatUn  in  hojidf  without  appraisement. 


DeatiaatiMi. 


StLouia.... 

St.  Paul 

Pittsburgh  . 
Minneapolis 
Milwaukee . 
Louisville . . 
Indianapolis 
Georgetown. 

Detroit 

Colnmbas... 
Cincinnati .. 
Clevdand. . . 
Chicago 


Value. 


$472,204 

20.541 

158,893 

1.512 

159.508 

194,223 

179,902 

88,040 

13,850 

13,809 

331,378 

93,285 

1,311.974 


Destination. 


Memphis 

BvansviUe 

Denver 

Toledo 

Philadelphia... 

New  York 

BoflUo    

Grand  Bapids.. 
Charleston,  &C 
Kansas  City . . . 

Total 


Valaa 


.S74I 
8,nf 
4. 351 
12.SI8 
3,011 
1.211 

m 
l.l» 

8,071 


z,m,M 


Summary  of  merchandise  in  bond  without  appraisement. 


1890 

1889 

iDOTeaae 


Value. 


$3,038,280 
3,020.336 


15.925 


Dotj. 


$1,82«,844W 
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Kamber  of  immigiaDto  and  paasengera  anrtring : 

1890 ai,606 

1889 : 30,544 

InorMwe 1,062 

Amoant  of  dntiM  collected $2,804,767.52 

Hiscellaneoua  cuAtoma  reoeJpto ^ 97,060.31 

Total  18G0 i 2,951,827.83 

Total  1889 .....; 2,926,659.29 

Increase ! '. 25,168.54 

Dnti^  dae  on  merchandise  in  bond  i 

1890..^ : $182,104  20 

1889 90,787.11 

Increase 41,817.09 

SHmruary  of  duties  collected  and  dmtiet  due  an  merchandiee  transported  in  hand. 

Duties,  etc..  collected ^ $2,951,827.83 

]>atieson  meroliandige  in  bond 132,104.20 

Daties  dae  on  merchandise  in  bond  wtth  and  withoat  appraisement 1, 343, 868. 13 

Totals 4, 427, 795. 16 

VeeseU  huilt. 


Tear. 

Number. 

Giose 
tonnage. 

Net 
tonnage. 

1890 

26 

21 

4196k  11 
3468.88 

8197. 35 

1B89 

2774.74 

Entrances  and  clearances. 

Vessels  entered  from  foreign  porta : 

American:  Ibnt. 

Sail 59.961 

Foreign : 

Sail 20,494 

Steam * 751,289 


Vessels  cleared  for  foreign  ports : 

American :  • 

Sail 40,967 

Foreign : 

Sail ^ i 12,260 

Steam 1,071,205 


831,734 


V1S4,492 


Total  foraign,  1800 1,966,226 

Total  foreign,  1689 1,150,800 

Increase  18M 805.426 


Vessels  entered  coastwise 1,062,810 

VsMsels  clewed  coastwise 1,218.325 


Total  1890 2,281,135 

Total  1889 2,092,217 

Increase  1890 188,918 

KBCAPITULATION. 

Foreign  tonnage  inward  and  ontward 1,956,226 

Coastwise  tonnage  inward  and  oatward 2,281,  \l^ 

Total  1890 4,237,361 

Total  1889 3,243,017 


Increase 994,344 

Many  vessels  in  the  coastwise  trade  are  not  required  to  enter  and  clear  at  the  cas- 
tom-hoiise;  hence  the  tonnage  of  vessels  so  trading  is  not  of  record.    From  informa- 
tion obtained  from  those  engaged  in  that  branch  of  the  coasting  trade  it  maybe  fairly 
estimated  that  the  tonnage  not  of  record  in  the  coastwise  trade  is  nearly  tK<«k  «»s&!^'^a^ 
that  of  recordi 


I 


^92        KEPORT   OF    THE   CHIEF    OF    ENGINEERS,  U.  8.  ARMY. 

9 

The  tonnage  of  merchandise  carried  coastwise  Is  not  available  as  matter  of  record. 
It  may,  however,  be  fairlj'  estimated. 

The  total  record  tonnage  of  the  trade  is'...^ 2,281,135 

That  not  of  record,  estimated  at  two-thirds 1,520,756 

Total 1 3,801,891 

The  above  is  the  net  tonnage ;  the  carrying  capacity  is  fnUy  one- third  more .  1, 276, 295 

Carrying  capacity,  total 5,069,1^ 

Allowing  one- third  for  vessels  in  ballast  and  short  cargoes 1,6^  726 

Merchandise  tonnage \ 3, 379, 460 

This  trade  runs  with  the  Atlantic  sea- board,  the  Qulf  of  Mexico,  and  the  Pacific  coasi 
to  San  Francisco.  Coal,  ore,  ice,  lumber,  and  resin  are  among  the  chief  articles  of 
trade,  together  with  the  products  of  the  farm,  mine,  and  mill. 

8TEAM-8HIP  LIXES. 

The  several  lines  running  to  this  port  have  been  strengthened  daring  the  year  by 
the  addition  of  newly  built  ships  and  the  chartering  of  ships  ftom  foreign  lines. 
Newly  built  ships  are  to  be  added  during  the  coming  year. 

CARRYING  CAPACITY. 

The  carrying  capacity  of  steam-ships  running  to  this  port  vary  from  2,000  to  6,000 
tons,  with  a  draught  of  water  from  20  feet  to  27  feet.  The  tendency  is  toward  build- 
ing ships  of  greater  carrying  capacity  and  heavier  water  draught. 

STATISTICS. 

It  is  evident,  from  the  figures  of  this  statement,  that  the  commercial  trade  of  tbe 
port  during  the  year  has  been  maintained  with  marked  vigor  and  has  shown  notable 
growth. 

Dutiable  merchandise  has  increased  in  value $420,351 

Exports  have  increased  in  value $23,364,554 

Total  tonnage  of  record  Las  increased,  foreign  and  coastwise tons . .  994, 344 

Total  foreign  tonnage  has  increased do...  805, 464 

Duties  collected  and  due  on  merchandise  in  warehouse .' $66, 485. 63 

increase  in  vessels  built number..  5 

Respectfully,  yours, 

W.  M.  Marikk, 

CoUeci9r. 
Col.  Wm.  p.  Craighill, 

Carps  of  Engineers y  U.  S,  A. 


la. 


IMPROVEMENT  OF  JAMES  RIVER,  VIRGINIA. 


The  improveraent  was  regularly  undertaken  by  the  United  States  in 
1870.  A  small  sum  bad  been  previously  expended  and  was  of  some 
advantage  to  navigation.  The  appropriation  of  1870  was  $50,000.  Sinc« 
that  year  others  have  been  made.  The  last  was  $225,000,  August  11, 
1888.  The  total  expended  by  the  United  States  on  the  river  to  July 
1,  1890  has  been  $1,163,677.34.  In  addition,  the  city  of  Richmond  haa 
expended  nearly  $500,000. 

When  the  improvement  was  undertaken  by  the  Government,  naviga- 
tion was  obstructed  by  sunken  vessels,  by  remains  of  military  bridges, 
and  by  obstructions  put  in  the  river  during  the  late  war  to  prevent  the 
National  fleets  from  ap[)roaching  too  close  to  Richmond.  There  were, 
besides,  natural  obstructions. 

Beckett's  Reef  and  Richmond  Bar  had  only  7  feet  of  wat«r  at  meaa 
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low  tide.  From  Warwick  Bar  (where  the  depth  was  13  feet)  to  Rich- 
mond the  channel  was  crooked  and  obstructed  by  dangeroas  rocks  and 
ledges.  The  Dntch  Gap  Gat-off,  which  now  saves  5^  miles  of  difficult 
navigation,  was  not  then  open. 

The  original  project  was  to  secure  a  depth  of  18  feet  at  full  tide,  cor- 
responding to  14.5  at  low  tide,  to  Richmond,  with  a  channel  width  of 
180  feet  from  Harrison's  Bar  to  Richmond  Docks,  the  excavation  in 
rock  to  be  18}  feet  at  full  tide.  This  plan  was  well  advanced  when 
Gongress,  by  act  approved  July  5, 1884,  adopted  the  project  of  22  feet 
at  mean  low  tide  fi[X)m  Richmond  to  the  sea.  Operations  during  the  past 
year  have  been  condacted  in  accordance  therewith.  In  carrying  it  out 
further  a  large  amount  of  excavation  will  be  in  solid  rock,  and  thecost 
will  necessarily  be  great.  The  width  to  be  given  to  the  channel  is  400 
feet  from  the  sea  to  City  Point,  300  feet  from  Gity  Point  to  Drewry's 
Bluff,  and  200  feet  from  thence  to  Richmond.  The  methods  employed 
for  improving  the  river  consist  in  dredging,  rock  excavation,  and  the 
construction  of  the  water-way  by  means  of  dikes  or  jetties. 

Mr.  G.  P.  E.  Bnrgwyn  has  continued  the  efficient  resident  engineer  of 
the  work.    His  detailed  report  is  appended. 

On  application  to  the  Secretary  of  War  as  to  the  need  of  the  estab- 
lishment of  harbor-lines,  action  was  taken  by  him  on  the  subject  for  the 
portion  of  the  river  between  Mayo's  Bridge,  at  Richmond,  and  Drowry's 
Bluff. 

Mimey  statement. 

July  1|  1889,  amoant  available : 

July  1, 1890,  amoQot  expended  daring  fiscal  year,  exolaflive 

of  liabUitiee  ontstandW  July  1, 1889 $69, 137. 48 

Jaly  1,  1890,  oatstanding  liabilities 800.00 


170,723. 35 


Jaly  1,  1890,  balance  available 

Amoant  appropriated  by  act  of  September  19, 1890. 


69, 937. 18 

785.  H7 
200,000.00 


Amonot  available  for  fiscal  year  ending  Jane  30, 1891 200,785.87 


< 


'  Amonni  (estimated)  reqaired  for  completion  of  existing  project '  3, 736, 070. 45 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 

1892 400,000.00 

Submitted  in  compliance  with  requirements  of  sections  2  of  river 

and  harbor  acts  of  1866  and  1867. 


Absirtiel  of  proposals  for  cansiruoiion  of  brush  dikes,  improving^  James  River ,  Virginiaf 

opened  Oeiober  8, 1889  at  12.05  j».  m. 


& 


2 

I 


Kameandad- 
dreea  of  bidder. 


Wm.  T.  G»y- 
nor,  Fay- 
etteville, 
N.T. 

J.  F.  Brad- 
ley, Mad* 
otMeter.YA. 

CPowelllio- 
land,  Bioh- 
mond,  y  a. 


Com* 
meocei 


1S80. 
Deo.  1. 


Oot.  20. 
10  days. 


Com- 
plete. 


1800. 
ICayl. 


Jan.  81. 
July  1. 


Style  A  (1580 
linear  feet). 


Coet 


$1.S0 

2.39 
3.75 


Amount 


12,370.00 

8,776.20 
5,926.00 


Styles  (1220 
linear  feet). 


Coet 


$1.50  $1,830. 00 


L89 
1.95 


Amount. 


1,095.80 
2,379,00 


Style  C  (620 
linear  feet). 


Coat 


$1.50 

1.29 
1.90 


Amonnt. 


Style  D  (1610 
linear  feet). 


C08l 


•930.00 

799.80 
1,178.00 


$1.70 

3.39 
4.99 


Amonnt 


$2,737.00 

5, 457. 90 
8, 033. 00 


Total. 

$7. 867. 00 

11,729.70 
17,515.90 


Contract  with  Wm.  T.  Gay  nor. 

Wa90 ^63 
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AMraot  of  proposals  for  dredging  at  Kingsland  Reachj  improving  James  Riv^r,  VirgiiMj 

opened  October  26,  1889,  at  12.05  j».  m. 


Ka 

Name  and  address  of  bidder. 

Commenoe. 

Complete. 

Per  cubic 
yard. 

Totsl. 

1 
2 

Morris  A  Commings  Dredging  Company,  New 

York,  N.  Y. 
Chester  T.Caler.  Norfolk.  Ya. 

Ten  days. 
Nor.  10. 1889. 

Two  months. 
Jan.  ],  1880. 

$0.20 
.18 

•6,ooe 

5.400 

Price  too  high.    All  rejected. 

Ahetraot  of  proposals  for  building  one  scow^  improving  James  River,  Virginia,  opened  Jan- 
uary!, 1890,  at  12.05  p.  m. 


No. 


1 
2 

3 

4 
6 

6 

7 


Name  and  address  of  bidder. 


George  W.  Donly,  Richmond,  Ya 

John  W.  Roger,  John  D.  Riddell,  Rich- 
mond, Ya. 

H.Brasstar  &  Bro.,  Baltimore,  Md 

John  L.  Thoniasi  Portsmouth.  Ya 

James  Woodall,  Charles  A.  Witler,  Balti- 
more, Md. 

H.  T.  Morrison  &  Co.,  Petersbnrgb,  Ya. . 

W.  M.  Hope,  Portsmoath,  Ya 


Commence. 


February  1, 1890 
— do 


Receiving  contract 

Twenty  days  from  date. 
At  once...  1 


Receipt  of  contract. . , 
— do , 


Complete. 


Apr.  15. 1890 
...do 


Apr.  1,1890 
Apr.  15, 1890 
—  do 


■  do  ..... 
.do 


Amonok 


$1,399.00 
U  925. 00 

•1.305.90 

2,G50  00 

♦1.830.00 

1.540  00 
2,457.00 


*  Deliver  at  Norfolk,  Ya. 
Contract  with  H.  Brasstar  &  Bro. 


rbport  of  mr.  c.  p.  r.  burowyn,  assistant  bngikkkr. 

United  States  Engineer  Office, 

Richmond,  Va,,  June  '30,  1890. 

Colonel:  I  have  the  honor  to  sabniit  the  following  report  of  operations  connected 
with  the  improvement  of  the  James  River  for  the  fiscal  year  just  ended. 

At  the  commencement  of  the  year,  viz,  July»  1^89,  the  operations  connected  with 
the  improvement  of  the  river  were  in  continuance  of  the  work  of  raet  year  and  con- 
sisted in  dredging  material  from  Steam's  Dike  Cut,  in  excavating  raatorial  at  Datch 
Gap,  in  excavating  material  from  Goode's  Kook  Cnt,  and  in  certain  snrvey  work.  The 
field  work  of  this  siirvey  was  completed  in  July.  It  was  merely  in  keeping  with  the 
usual  local  snrvey  work  necessary. 

STEARN'S  dike  CUT. 

This  work  was  prosecnted  as  steadily  as  the  phenomenal  freshet  water  would  per- 
mit during  the  months  of  July,  August,  September,  October,  and  November,  1889.   Of 
the  material  excavated  IGper  cent,  was  solid  rook,  the  remainder  consisting  of  gravel 
and  a  disintegrated  granite.    All   the  material  taken  ont  was  used  for  purposes  of 
revetment,  protection  of  the  ends  of  wing  dams,  and   for  raising  and  strengthening 
old  training-walls.    The  work  was  greatly  interfered   with  by  a  series  of  frcsheto, 
the  most  extraordinary  of  any  that  have  yet  occured  on  the  James.    Thus  daring 
August  there  were  two,  although  no  freshets  had  ever  been  known  during  that  month 
before;  in  September  there  were  three;  in  October  one,  and  in  November  two.    As 
each  freshet  was  accompanied  by  strong  water  several  days  before  and  affcer  the  cal- 
minatingday  of  the  freshet,  it  will  be  seen  readily  how  much  delay  was  occasioned 
by  this  cause.     This  was  further  intensitied  by  (he  position  of  the  dredged  channels 
which  are  particularly  exposed  during  swift  currents.    The  following  is  a  snnimarj 
of  the  cubic  yards  excavated. 


Date. 


1889. 


Sand  and 
grarel. 


July 

Attest , 

September 1.212.8 

October 


November. 
Total 


1,212.8 


Rock. 

Disinte- 
grated. 

Solid. 

2, 875. 2 
865.9 

513.0 
188.0 

2,117.1 
899.7 

401.0 
286.0 

6,257.9 

1,8ML0 

ToUL 


1,S.« 
Xtttl 

i,ias.T 
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DUTCH  GAP  EXCAVATION. 

The  work  of  exoavation  waa  rendered  neoessary  here  by  a  land-elide  which  was 
Aesoribed  in  the  last  annaal  report.  The  work  to  be  done  consisted  in  dredging  a 
channel  in  behind  the  slide,  so  as  to  out  off  all  ontward  pressure  and  thus  preyent 
any  further  sliding  into  the  Gap  itself.  It  was  deemed  more  Judicious  to  follow  this 
plan  than  to  attempt  to  cut  off  the  toe  of  the  slide ;  this  method  also  gave  an  oppor- 
tunity for  the  freshet  to  act  upon  the  material,  and  to  wash  it  into  the  deep  holes 
below,  which,  however,  it  does  not  appear  to  have  done  to  any  considerable  extent. 

The  work  was  completed  on  the  9th  of  September,  when  a  total  (inclnding  last  year's 
amount)  of  39,725.9  cubic  yards  were  removed ;  a  channel  60  feet  wide  and  7  fcot  deep 
at  low  tide  was  cut  entirely  through.  The  island  thus  left  in  the  Gap  should  be  en- 
tirely removed  at  as  early  a  day  as  possible.  The  following  is  a  summary  of  the 
work: 

Cubic  yards. 

July... 8,207.8 

August - 7,171.8 

September --      1,782.5 

Total : 17,10-^.1 

* 

DUTCH  GAP  TRAmiNQ-WALLS. 

Owing  to  the  cutting  through  of  the  Gap  and  the  great  change  created  thereby  in 
the  force  and  direction  of  the  currents  of  the  river,  certain  slow  physical  changes 
have  been  taking  place  which  need  careful  watching  lest  they  produce  injury  to  the' 
channels. 

Amoug  these  changes  is  a  gradual  eating  away  of  theshore  to  the  east. of  the  Gap, 
on  the  right  bank  of  the  river.  This  for  several  yearS  i>ast  has  been  assuming  a 
greater  and  greater  degree  of  Importance,  and  it  was  decided  to  prevent  any  further 
encroachment  by  a  brush  training-wall.  This  work  was  advertised  for  contract,  and 
let  to  A.J.Bradley,  esq.,  who  commenced  on  the  4th  of  September,  1889,  and  com- 
ploted  on  the  9th  of  December,  having  constructed  during  that  time 4,264  linear  feet.. 
As  far  as  known  it  has  answered  its  purpose  thoroughly.  '  It  was  executed  as  fol- 
lows : 

Linear  f(Mt. 

September , 1,045 

October...-. 1,8:M 

November  ..* i 492 

December 893 

Total... 4,264 

goode's  rockb. 

This  work  was  also  a  continuation  of  the  work  of  the  last  fiscal  year.  It  was  prose- 
cuted during  July  and  August  and  was  completed  August  31, 18^.  The  following  is 
a  summary  of  the  work  done : 


Month. 


July 

Au^st 

Total 


Holes 
drilled. 


117 

72 


189 


Linear 

feet 
drilled. 


802 
430 


1,282 


Book. 


Disinto- 
grated. 


Oub.  yds. 

00.6 

264.6 


856l1 


Solid. 


Cfub.udt. 
370.7 
633.4 


I,  oft.  I 


A  channel  30  feet  wide  and  22  feet  deep  at  low  tide  is  to  be  dredged  without  drilling 
and  blasting.  To  cut  through  this  has  been  several  years'  work.  The  cut  has  been 
advanced  about  500  feet  by  this  work.  Id  is  somewhat  remarkable  that  the  cut  should 
not  have  been  filled  by  the  sand,  but  it  has  not  done  so  to  any  extent.  The  sand  up* 
pears  to  sweep  through  the  cut  at  times,  during  which  it  seriously  obstructs  the  drill- 
ing by  choking  the  drill,  but  it  does  not  lodge  in  the  cat. 
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KINOfiUkND  REACH. 

The  nnmeroas  and  high  freshets  had  the  effeot  of  producing  a  short  but  very  ob- 
structive shoal  at  Kingslaud  Reach.  This  locality  of  the  river  has  been  so  well 
described  in  previous  reports  that  any  repetition  of  its  particular  features  is  unneces- 
sary. It  has  been  demonstrated ,  beyond  all  doubt,  that  any  dredgin|;  done  would 
simply  be  a  temporary  relief,  unless  at  the  same  time  some  works  of  alignment  were 
built.  That  a  proper  alignment  of  the  river  here  is  of  the  utmost  importance,  is 
shown,  not  only  by  theory  but  by  the  following  practice.  For  the  reach  wasdredged 
out  in  1678  and  18cr7,  and  yet  in  October,  1889.  the  bar  had  precisely  the  sime  depth 
as  when  the  dredging  was  first  begun.  The  alignment  necessary  had  been  calcalat<4 
from  the  figures  of  the  different  surveys,  and  consisted  of  two  parts,  a  high  training- 
wall  (8  feet  above  high  tide)  on  the  right  bank,  and  a  low  traiuiug-wall  (high  tide) 
on  the  left  bank.  It  was  decided  to  construct  the  training-wall  on  the  right  back, 
and  at  the  same  time  to  dndge  a  channel  through  the  shoaf.  Proposals  were,  there- 
fore, invited  for  the  construction  of  the  training-wall  and  for  dredging.  Those  for 
dredging  were  all  considered  too  high,  the  lowest  being  18  cents  per  cubic  yard,  and 
an  agreement  was  ent-ered  into  with  Messrs.  Qunn  Sl  Co.  to  do  the  excavation  at  14 
cents  per  cubic  yard.  The  excavation  was  begun  on  the  11  th  of  November,  1889,  and 
was  prosecuted  satisfactorily  to  its  completion  on  the  22d  of  March,  1890.  Daring 
this  time  59,960.9  cubic  yards  of  sand  and  Bome  mnokage  were  removed  as  follows: 

Cnbieyardft. 

November - 8,223.5 

December.... 8,779.8 

January 22,^7.0 

Pebruary 10,006.0 

March 9,994.6 

Total 59,960.9 

The  excavation  of  this  material  opened  a  channel  100  feet  wide  and  16  feet  deep  at 
low  water  through  the  shoal.  In  many  places  the  sand  ran  directly  back  intotbe 
cut,  but  as  it  was  dug  much  deeper  than  16  feet  the  result  .was  that  at  many  points 
the  resulting  chanDcl  is  much  wider.  The  running  in  of  the  light  sand  has  always 
occurred  here.  The  proposal  of  Mr.  W.  T.  Oaynor  for  the  training- wall  was  accepted. 
Work  was  begun  by  nim  on  the  18th  of  November,  1889,  and  was  continued  throngfa 
to  completion  on  the  10th  of  January,  1890.  A  total  of  5,075.5  linear  feet  was  coo- 
structed  as  follows : 

LinesTfeet 

November 1,005.5 

December 2,873.8 

January - 1,1962 

Total : 5,075.5 

Part  of  this  structure  is  parallel  to  the  direction  of  the  current,  i.  e.,  training- wall, 
and  part  is  ^t  right  angles,  t.  e.,  wing-dam.  As  far  as  known  the  structure  is 
doing  what  was  expected  of  it.  However,  only  one  slight  freshet  has  occurred  since 
ite  completion,  and  this  is  too  limited  an  experience  fiom  which  to  draw  a  general 
conclusion. 

PLAirr. 


To  aid  and  expedite  the  work  on  the  river  the  constraotion  of  one  soow  and  one 
combined  steam  hoister  and  pile-driver  were  undertaken.  Proposals  were  invited  for 
these,  and  the  bids  of  Brnsstar  &  Co.  for  the  scow  and  H.  T.  Morison  dc  Co.  for  (he 
hoister  were  accepted.  Both  vessels  were  completed  according  to  their  reepectiTe 
contracts.    The  hoister  has  given  great  satisfaction  in  its  workings  as  a  pile  driver. 


STANDARD  BURVXT. 

In  addition  to  the  usual  surveys  that  have  been  made  annnally,  in  order  to  deter- 
mine the  effeot  of  the  works  of  contraction,  a  standard  survey  was  begun  in  December 
and  was  continued  until  the  let  of  March.  The  section  composed  in  this  survey  w** 
from  Dutch  Gap  to  Jordan's  Point.  The  object  of  this  survey  was  to  obtain  soondiogs 
sufficiently  near  together,  and  on  proper  lines,  so  that  the  physical  characteristics  of 
the  various  sections  might  be  determined.  The  maps  resulting  from  these  sonreys 
have  all  been  plotted  and  traced.  From  these  maps  about  four  hundred  sections  have 
been  selected,  in  which  are  formulated  the  low-tide  area,  the  high -tide  area,  the  max- 
ixDUU  and  mean  depth,  the  position  of  the  center  of  areai  the  width  and  the  tidal  ^l- 
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nnie  in  between  sections.  From  these  sections  are  to  be  calcuUtecl  and  plotted  the 
causes  of  alignment  to  which  the  river  shores  will  be  reduced.  From  the  rectified 
position  of  the  shores  the  port- warden  lines  will  be  established. 

NAYIOABLE  CONDITION  OP  TUB  RIVER. 

Notwithstanding;  the  many  high  freshets  that  have  occurred  daring  the  past 
eighteen  inoiiths  the  river  as  far  as  known  is  in  a  better  condition  than  before  in 
those  reaches  where  the  works  of  contraction  have  been  pnt  in.  There  are  some  points 
that  have  not  been  toncbed  for  a  period  often  years  and  yet  the  channel  is  as  good, 
in  most  instances  a  great  deal  better,  than  when  they  were  last  worked  npon,  thas 
demoustratiug  the  lasting  effect  of  the  works  of  the  improvement.  As  the  work  of 
the  last  fiscal  year  was  bat  a  continnation  of  the  work  of  the  previous  year  no  greater 
navigable  depth  can  be  reported,  as  the  intervening  bars  have  not  been  worked  upon. 
Tlie  following  is  the  practical  available  draught  at  high  tide :  from  the  sea  to  Center's 
Neck,  I9i  feet,  thence  to  Qoode's  Rock,  18  feet ;  thence  to  Richmond,  IG^  feet. 
Very  respectfully,  yonr  obedient  servant, 

C.  P.  E.  BURGWYN. 

Col.  Wm.  p.  Ckaiouill, 

C<trp8  of  Engineers,   U.  S,  A, 


Section. 


B  to  dike  1.... 
Atodike 

I  to  dike 

3todike 

5  to  dike 

7  to  dike 

0  to  dike 

II  to  dike*.... 

13  to  dike 

15  to  dike 

ITtodlke 

19  to  dike 

21  to  dike*.... 

23  to  dike 

2f  to  dike 

27  to  dike 

20  to  dike 

31  todike«... 

33  to  24 

Dike  to  26.... 
Dike  to  28.... 
Dike  to  38 1... 
15to90 


Rise 

and 

faUof 

tidOb 


3.6 

3.5 

3.6  1 

3.6 

3.5 

3.5 

3.5 

3.5 

3.5 

3.6 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

8.5 

3.5 

8.5 

8.5 

8.5 

3.5 

3.5 


Area  in  square  feet. 


HiRh 
tide. 


5,393 
5,378 
6,830 
0,229 
6.301 
6,760 
5.890 
7,475 
7,995 
7,506 
7,696 
7,510 
7,446 
6,716 
6,676 
7.219 
7,844 
7,876 
8,060 
8,248 
6,888 
6,655 
6,794 


Low 
Ude. 


4,137 
4,255 
4,436 
4,807 
4,908 
5,171 
4,788 
5,912 
6,420 
0,091 
0,042 
5,952 
5,724 
6,071 
6,374 
6,483 
6^709 
0,196 
0,510 
0,813 
5,492 
5,116 
5,289 


Die- 

tanoeof 

center 

of  area 

from 
right 
bank. 


189 
192 
198 
213 
210 
218 
191 
225 

2a 

237 
214 
218 
216 
182 
192 
201 
214 
228 
106 
198 
192 
241 
234 


Depth  of 

vateratlow 

tide. 


Max. 


17,3 

17.5 

17 

17.1 

17.3 

17.2 

17.9 

17.3 

17.8 

16.8 

10.8 

20.3 

17.8 

19.3 

17.8 

10.4 

17.0 

20.1 

21 

21.4 

22.5 

20.4 

17.8 


Mean 


11.2 

11.2 

11 

11.1 

12.4 

11.4 

14.3 

14.1 

14.3 

14.2 

12.6 

13.1 

11.0 

10.7 

11 

11 

12.8 

12.9 

14.8 

10.0 

13.9 

11.8 

12.3 


Width. 


371 
378 
403 
485 
398 
451 
831 
418 
450 
430 
484 
447 
492 
470 
306 
490 
460 
480 


418 
390 
440 
430 


Defleo* 
tion  of 
curve  of 
center 
of  area. 


o    ' 


030L 
2  15R 
080R 
5  OOR 

4  OOL 

0  15B 

5  15R 

8  15K 

1  OOR 
0  15R 
0  16R 

2  45L 
2  15L 
030R 

11  OOL 
800L 

12  46L 

9  30L 
9  OOL 
700R 
446R 


Dis- 
tance to 

Best 
■eotlon. 


■Brewery.  *C.  audO.  Wbarrea.  "Steam's  Dike. 


405 
890 
410 
400 
420 
410 
896 
886 
440 
336 
875 
445 
410 
405 
386 
320 
200 
305 
505 
480 
325 
325 
015 


Tidal 

volame 

between 

sections. 


481,950 
492,180 
578, 610 
688,200 
047,220 
503,840 
537,675 
004.006 
077,000 
612,550 
582,760 
731,135 
090,440 
596,970 
584.816 
529,920 
423,280 
636,950 
751,440 
070,080 
477,100 
404,078 
015,735 
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Ava%l€^le  draught  at  high  tide — Continued. 


Seetion. 


Dike  to  32  . 
Dike  to  34  . 
Diketo36> 
37  to 88.... 
S»U4t.... 
Dike  to  42  . 
41  to  44.... 
Diketo46. 
43  to46|... 
43|  to  dike 
45  to  dike.. 
47to48.... 
4»to&0.... 
51  to  52*... 
53to54.... 
56to50.... 
57to68.... 
fiOtoeO.... 
61  to  82.... 
63to64.... 
«5toM.... 
«7to«t.... 
69  to  70.... 
71  to  72... 
73  to  74.... 
75  to  7«.... 
77  to  78... 
79  to  80.... 
81  to  82..-. 
83  to  84*... 
85  to  86.... 
87  to  88... 

89  to  90 

91  to  92.... 

93  to  94 

95  to  96 


Biae 

and 

fall  oft 

tide. 


3.5 
3.6 
3.6 
8.6 
3.5 
3.5 
3.5 
3.5 
8.5 
3.5 
3.5 
8.5 
3.5 
3.5 
8.6 

a6 

8.6 
8.6 
8.5 
8.6 
8.6 
3.6 
8.5 
3.5 
3.5 
3.5 
8.5 
3.6 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 


Area  in  eqnare  feet. 


High 
titto. 


7,047 
7.339 
7,472 
7,684 
7,801 
8,004 
8,073 
8,308 
8,249 
8.196 
8,121 
7,438 
7.496 
7.667 
1,221 
8,625 
8,781 
8,484 
8.707 
7,998 
8,781 
8,844 
8,934 
9.118 
9,309 
9,462 
9.744 
9,630 

10.461 
9,909 
9.241 
9,256 
9,218 
8.637 
9,965 

10,029 


Low 
tide. 


5.574 
5.820 
5,926 
6.134 
6,240 
6,359 
6.623 
6.663 
6,703 
6,656 
6^611 
5,975 
6,067 
6,2U 
6,779 
7,188 
7,346 
7,010 
7,287 
6,660 
7.261 
6,801 
7,898 
7,591 
7,783 
7.909 
8.194 
8,080 
8.907 
8,299 
7,637 
7.576 
7.503 
6,992 
8,180 
8,314 


Depth  of 
low 
tide. 


Dis- 
tance of]  water  at 
center 
of  area 
from 
right 
bunk. 


232 
236 
223 
220 
214 
242 
226 
260 
236 
231 
232 
216 
202 
204 
190 
194 
194 
185 
186 
194 
199 
280 
225 
223 
230 
237 
232 
236 
264 
236 


Max. 


16.8 

15.5 

16.3 

16.2 

16.6 

17.3 

16.7 

16.4 

17.1 

16.6 

17.6 

16.2 

17.6 

17.4 

22.4 

21.6 

8L1 

20.6 

21.8 

19 

22.4 

18.2 

21 

21.7 

20.1 

20.6 

20.4 

22.4 

22 

22 


247     21.4 
269     21.3 


256 
351 


19.3 
19.9 


285  ,  21. 1 

I 
279  i  23. 6 


Mean. 


18.2 
13.4 
13.4 
13.9 
13.9 
13.5 
14.5 
14.2 
15.1 
15.1 
14.3 
14.3 
14.8 
14.9 
16.4 
17.4 
17.9 
17.8 
17.2 
15.9 
17.8 
16.4 
16.8 
17.4 
17.8 
17.9 
18.6 

ia3 

20 

18 

16.6 

16.7 

15.3 

14.9 

16 

10.9 


Width. 


421 
434 
440 
443 
446 
470 
448 
470 
442 
440 
460 
418 
408 
416 
412 
412 
410 
497 
430 
411 
420 
441 
439 
435 
436 
441 
448 
448 
Ui 
460 
460 
480 
490 
470 
510 
490 


Deflec- 
tion of 
carve  of 
cfnter 
of  ;;rea. 


o    / 
2  45R 


2  15B 
0  15L 

2  OOR 

3  OOL 
3  15B 
0  15B 

0  00 
2  45B 

1  OOL 
8  15B 

1  OOB 
200L 
200B 
845L 

2  15L 
1  SOB 

3  15L 
616L 
1  OOB 
5  15L 
0  16B 

0  15L 

1  SOL 

0  15B 

2  OOB 

1  SOL 

3  SOL 
8  15B 
1  OOL 
0  30  L 
8  SOB 
0  15L 
0  90 
6  OOB 

4  OOR 


Dis- 
tance to 

next 
section 


Tiilal 

volume 

betw«>€« 

sectioaa. 


1  Biohmond  Bar. 


*  Bandolph  Plata. 


525 

510 

100 

375 

270 

265 

225 

210 

856 

380 

480 

476 

445 

465 

380 

415 

315 

270 

456 

495 

510 

495 

445 

470 

485 

505 

495 

510 

465 

635 

620 

LVi 

530 

370 

385 

525 
"Warwick 


785. 4« 
781.831 

619,  aoo 

583,500 
438,810 
423.170 
358,550 
32ft.  6» 
538,120 
599.500 
737,700 
686,850 
641«flB0 
70%  706 
547;  960 
597.185 
453,000 
399^100 
661,570 
719,730 
768,570 
76^300 
680.4ft 
716^290 
744.471 
781,235 
751,750 
791,530 
735.630 
858.745 
851  MO 
888.000 
890,400 
634.  S50 
673,730 
938,755 
Bar. 
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Available  draught  at  high  tide — Continued. 


fieoUon. 


97  to  shore 

Mto  shore 

101  to  shore.... 

108  to  shore 

106  to  shore 

107  to  shore.... 

109  to  shore 

111  to  shoie.... 

118  to  shore — 
115 to  shore..'.. 
117  te  shore 

119  to  shore* 

128  to  shore 

127  to  shore 

131  to  shore 

133  to  shore 

137  to  shore 

Shore  to  143 

Shore  to  140 

Shore  to  150..., 

No.l» 

Na2 

Ko.8 

No.4 

No.6 

Na« 

No.7» 

No.8 

Ko.  9 

No.  10 

Ko.U 

Ko.12 

iro.l3« 

Nal4 

No.  16 

Kal6« 


Rise 

end 

fall  of! 

tide. 


8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
8.6 
3.6 
3.6 
8.5 
8.5 
3.5 
3.5 
8.5 
8.5 
8.6 
8.6 
8.6 
8.6 


Area  in  sqnsre  feet. 


Dls-        Depth  of 
fanoe  of  ^at  first  low 


Hiffh 
tide. 


8.5 
8.5 
8.5 
8.6 
8.6 
8.5 


9.878 

9,818 
10,081 
10,674 
10,701  * 
10,535 
11, 149 
11,280 
11,010 
11.464 
12,021 
12,758 
12,877.5 
11,486.6 
11,290.6 

10. 841. 5 
10,207.5 
10,224 
11,456 
11,481.6 
11,078.5 
10,703 
10,372.5 
10,982 

9,846 
10,396.5 
11,087.5 
10.899 
11.041 
10,896.5 

10. 559. 6 
11,003.5 
10.613 
10.454.5 
12,823 
11.438 


Low 
tide. 


8.049 

7,853 

8,188 

8,880 

8,776 

9,589 

9.169 

9,271 

9.705 

9.455 

9.851 
10,413 
10, 182. 5 

8,780.6 

8, 630. 5 

8,246  5 

7,722.5 

7,774 

9.006 

9.086.5 

9,743.6 

8,633 

8,293.5 

9.134 

8,096 

8, 614. 5 

9,272.6 

8,919 

9,496 

8,904.5 

8,645.6 

9.221.5 

8,963 

8,771.5 
10, 810 

9,491 


■Viaiing  Creek. 
•Drewry's  Blnft 


Cfnt«'r 

of area 

Irom 

right 

bank. 


268 
270 
206 


300 
297 
281 
287 
200 
259 
265 
276 
316 
258 
254 
254 
220 
185 
226' 
216 
212 
100 
182 
187 
191 
216 
220 
243 
280 
263 
249 
236 
219 
235 
247 
229 


tide. 


Max. 


21.8 

20 

22.4 

24.3 

21.4 

19.7 

19.6 

18.4 

21.1 

20.8 

21.4 

22.4 

24.9 

22.3 

23.3 

24 

25.2 

29.5 

26.9 

25.6 

2a5 

29.9 

29.8 

28.6 

29.6 

28.  5 

26.6 

26 

24.9 

29.8 

29.5 

29.2 

26.7 

27.5 

28.6 

27.4 


Mean 


15.4 

14 

16.1 

16.7 

15.9 

15.4 

15.6 

16.1 

17.6 

10.4 

15.9 

15.5 

13.2 

11.4 

11.3 

10.7 

10.9 

ILl 

12.8 

13.6 

14.7 

14.3 

13.8 

17.2 

16.2 

17 

17.8 

15.6 

16.3 

15.9 

15.7 

18 

19 

18.2 

18.6 

16.9 


Width, 


621 
600 

641 
527 
560 
556 

584 

574 
546 
674 
620 
070 
770 
770 
760 
770 
710 
700 
700 
670 
660 
000 


530 
600 
610 
520 
570 
620 
560 
550 
610 
470 
480 
580 
600 


Deflec- 
tion of 
curve  of 
seuter 
of  area. 


0  t 

1  45B 

6  30R 
8  OOR 
4  16R 

1  OOR 

2  30R 
8  45R 

2  OOR 

3  OOL 
0.45L 
0  45L 
6  45L 


4  45  L 
8  OOL 
3  30L 

1  16R 

2  OOL 
8  30L 

6  30L 
10  30L 

5  OOL 
8  OOL 

7  30R 

8  30L 
10  OOR 
14  SOL 

2  OOL 


Dis- 
tance to 

next  • 
section. 


485 
600 
490 
400 
600 
485 
620 
600 
486 
365 
846 
485 
445 
446 
240 
496 
496 
675 
600 
100 
803 
292 
292 
248 
230 
296 
270 
330 
280 
310 
190 
320 
290 
810 
810 


Tidal 

Tolame 

between 

sections. 


M7.620 

903,600 

915,810 

807,100 

908,000 

954,480 

i;  040. 000 

•80,000 

958,000 

741.950 

779. 010 

1,222,200 

1,213,070 

1, 205, 505 

080,720 

1,267,300 

1,221.000 

1,408,760 

1, 842, 880 

800,080 

061.460 

006^008 

658,888 

432,752 

400.180 

629.706 

512,400 

682,440 

500,720 

691,480 

351,120 

549.120 

483.430 

672,880 

013,800 


'Transit BtatiOD,  Drewrv's. 
«  Transit  station,  Cornwall. 
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Available  draught  at  high  <{<le~CoDtinned. 


Beetkni. 


No.  17 

No.  18 

No.l9» 

No.  20 

No.21» 

No.  22 

No.  23 

Na24 

No.  26 

No.  26* 

No.  27 

No.  28 

No.2» 

No.  30 

No.  31 

No.32« 

No.  38 

No.  34 

No.  35 

No.  36 

No.  37 

Na38 

Na30 

No.  40 ..... 

No.41» 

No.42« 

No.  43 

No.  44 

Na46 

No.  46 

No.  47 

No.  48 

No.4» 

No.  50 

No.  51 

Na5a 

3  5 
8.5 
3.5 
3.5 
8.5 
3.5 
8.5 
8.5 
3.5 
3.5 
3.5 
3.5 
3.5 
3.5 
8.5 
8.5 
3.5 
8.5 
3.5 
3.5 
3.5 
8.5 
3.5 
3.5 
8.5 
3.5 
8.5 
8.5 
3.5 
8.5 
3.5 
3.5 
3.5 
8.5 

a5 

3.5 


11, 

10.784.5 

10,828 

11,150.5 

11,011 

11.214 

11,069.5 

11.606 

11,425.5 

12,361 

11.687 

11,678.5 

11,020 

13.241 

12,462 

11.023 

11.860 

11.088 

11,606 

11, 517. 5 

11,434.5 

12,237.5 

11,814 

10,432.5 

11.701 

11,702.5 

12,013 

11,238 

U.881 

11,711.5 

11.780 

11.205.5 

11, 861. 5 

11,026.5 

12,878 

12. 694. 5 


■Transit  station,  Wilton. 
'Transit  station.  Stone. 


uarefeet. 

Dis- 

anceof 

center 

of  area 

trom 

right 

bank. 

Low 
tide. 

0.648 

246 

8,771.5 

946 

8.748 

273 

9.005.5 

291 

8.866 

328 

8,970 

328 

0.695.5 

329 

9,358 

874 

9,082.5 

411 

9,952 

463 

9,445 

481 

9.568.5 

450 

9.751 

430 

11.129 

387 

10.548 

337 

0.604 

204 

10.276 

220 

10,240 

251 

9,857 

2^ 

9,669.5 

297 

9.520.5 

205 

10. 191. 5 

327 

9,384 

347 

8,584.5 

292 

9,688 

333 

9,656.5 

337 

10.000 

828 

9.225 

843 

9,441 

381 

9,467.5 

333 

9,347 

379 

8.829.5 

866 

9,485.5 

355 

9,583.5 

393 

10,481 

422 

10, 186.  5 

368 

Depth  of 

water  at  low 

tide. 

Width 

Max. 

Mean. 

26.3 

17 

570 

23.8 

16.8 

,    580 

22.4 

14.5 

600 

21.1 

14.5 

620 

20.7 

14.3 

620 

20.6 

13.8 

650 

19.7 

14.0 

650 

17.3 

18.8 

680 

22.9 

18.3 

680 

8a5 

14.2 

700 

38.4 

13.  S 

710 

89.1 

14.2 

670 

89.8 

16.4 

630 

87.8 

18.4 

610 

88.8 

19.2 

650 

35.7 

24 

400 

33.8 

23.8 

450 

83.8 

21.8 

480 

27.8 

19.7 

500 

28.8 

18.2 

530 

25.4 

17.8 

550 

24.6 

17.2 

600 

24.5 

16.8 

570 

25 

16.2 

680 

25.6 

16.7 

680 

23.5 

16.3 

580 

22.8 

16.4 

610 

21.7 

15.1 

610 

20.1 

15.7 

600 

10.5 

14.5 

650 

19.2 

13.1 

710 

19.2 

12.8 

690 

lao 

18.7 

690. 

22.7 

14.1 

680 

20.7 

13.7 

660 

18.5 

13.9 

730 

.Deflec- 
tion of 

carve  of 
oenter 
of  area. 


o    ' 
10&)L 


1015R 
445L 
200R 
4  OOR 
3  15B 
080B 

10  00& 

7  OOR 
15  15  R 
12  15R 

3  OOL 

8  15R 
12  80R 

845R 

7  15R 
030L 
500  R. 

1  30R 

8  OOR 
630L 

12  15  L 
245R 

2  15L 
030R 

3  15L 
24SL 
830R 

8  45R 
1  45L 
430R 
000 

9  OOL 
3  OOR 
7  SOR 

14  30  L 


Dis. 

tanceto 

next 


TiAsI 

▼olume 

betweea 


seetion.  sections. 


260 
245 
295 
280 
275 
270 
320 
205 


275 
250 
210 
250 
305 
280 
186 
265 
805 
276 
270 
180 
805 


285 
310 


300 

326 


265 
295 
280 
260 
295 


519. 

501.370 

623.040 

600.610 

603,625 

• 

605.880 
734.010 
601.185 

•67.  ISO 
594,000 
471.240 
586^290 
C13,06S 
461^760 
287.130 
433.010 
648.630 
401,735 
507.870 
456.401 
613,965 
449. 7M 
550.335 


450.750 
603,900 
631400 

581^0^ 
656.010 

638.385 

700,820 


557.700 
667.260 


•Transit  station,  Kiln,  Chsflin  Blaff. 
«  Transit  sUlion,  Blaif.  Chatiic  Bay. 


200  I      636.340 

*  Transit  aUtion.  BattU. 

*  Transit  sUtiou.  Birck. 
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BtUom. 


Ka58i 
No.  55. 
No.  68 
No.  67.. 
No.  56* 
Ka80.. 
NaaO". 
No.ia.. 
No.  62.. 
No.63  . 
No.6«.. 
No.65«. 
No.  66.. 
Nol67*. 
No.  68.. 
No.66«. 
Ko.70  ., 
No.  71.. 
No.  72.. 
No.78». 
No.74«. 
No.  76.. 
No.  78V 
Na77.. 
ira78» 
No.  76.. 
No.  80" 
No.  81.. 
No.  82.. 
No.  83.. 
No.84» 
Na^.. 
No.  86.. 
Na87.., 


•  •  •  •  •  I 


RlM 


fUlofl 
tide. 


3.3 
3.3 
8.3 
3.3 
3.3 
8.8 
8.3 
8.3 
8.3 
8.8 
8.8 
8.8 
8.3 
3.3 
3.3 
8.8 
3.8 
8.3 
8.8 
8.8 
8.8 
3.3 
8.3 
3.8 
8.3 
8.8 
8.8 
8L8 
8.8 
&8 
8L8 
8.8 
8.8 
8.8 


Axea  Ib  aqoiure  foot. 


12,068.6 
18.517 
14.054. 5 
13,464 
13,093.6 
12,308 
12,013.6 
11,578.5 
10,500 
10,743 
10,884 
11.867 
0,066.6 
0,874.6 
0.882 
10.206.6 
10,865.5 
11,462.6 
10,468.5 
1^606.5 
15,627.5 
17,631 
16,637.5 
16,461.5 
14.82&5 
13.602.5 
12,801.6 
12.666 
18.877.5 
18,763 
12,845 
18,445 
13.57L6 
14,888 


Low 
ildo. 


8,692.6 
10^043 
11,348.5 
10,791 
10,651.5 
10,064 
0,868.5 
9,500.5 
8,511 
8.687 
8,755 
9,856 
7,806.5 
7,664.6 
7,453 
7,966.5 
8^821.5 
•,152.5 
Ai66L5 
16,428.5 
18,883.6 
15,519 
14,866.6 
14,603.5 
1^88L5 
11,400.5 
10,687.6 
10,626 
10.935.6 
11,090 
10.073 
10,607 
10,709.5 
11,660 


DIa. 

tanoe 

ooDter 

of  area 

from 

rlKht 

bftok. 


Depth  of 
oflwftterat  low 
tide. 


334 
878 
372 
325 


258 
242 
236 
201 
258 
270 
261 
368 
866 


865 

818 
323 
281 


280 
287 


298 


802 
208 
333 
373 
372 
350 
851 


Max. 


17.6 

18.5 

19.5 

2L7 

29.8 

80.2 

29 

27 

24.4 

21.3 

26 

18.7 

18.6 

17,4 

18.5 

16.0 

10.3 

22.2 

17.8 

28.2 

84.6 

4LS 

66.4 

51.5 

43.4 

84.8 

28.6 

28.2 

22.0 

22 

20.3 

19.6 

20.5 

2L5 


Heao. 


14.4 

14,6 

14.3 

13.8 

15 

15.5 

15.0 

15.6 

14.2 

14.7 

14.6  4 

16.1 

13.1 

11.2 

10.6 

11.7 

18.2 

18.7 

12.8 

14.8 

20.5 

25.4 

28.1 

27.6 

22.1 

18.8 

16.2 

15.5 

15.4 

14.2 

12.4 

12.7 

13.3 

18.8 


Width. 


670 
750 
790 
780 
710 
650 
620 
600 
600 
500 
600 
610 
600 
670 
700 
680 
660 
670 
640 
630 
656 
610 
510 
530 
560 
610 
650 
680 
710 
780 
810 


810 
830 


Deflec- 
tion of 
oorroof 
center 
of  area. 


Dis- 
taooeto 

oext 
•eotioD. 


0  t 

13  30  R 

400L 
7  SOL 
830L 
800L 

1  SOL 

6  SOL 
SOOB 

26  46L 
13  OOR 

27  SOL 
24  30R 

7  OOL 

2  SOL 

13  OOR 

5  15R 
780L 

18  OOR 

1  15L 

0  45R 

230L 

10  OOR 

15  OOR 

15  OOR 

4  15  R 

14  OOR 

6  15R 
14  SOL 

000 
000 
200L 
4  SOL 

1  46  L 

2  15L 


2S0 
285 
275 
270 
286 
235 
250 
230 
256 
200 
210 
165 
215 
266 


260 
250 
255 
255 
265 
275 
215 
160 
225 
326 
310 
265 
275 
245 
310 
830 
266 
245 
240 


Tidal 

ToUme 

botween 

Mctioua. 


610,500 
752,400 
740.750 
710.660 
601, 185 
515.825 
528,000 
479, 320 
527,340 
412,600 
440,160 
346,840 
471,025 
625,400 
700,020 
506,440 
568,280 
576,556 
550,725 
565,915 
598,940 
418,605 
290,400 
429,050 
668.750 
676.180 
557,686 
630,560 
626.710 
844,130 
025.650 
715, 275 
687,025 
€37,680 


>  TraiMii  station,  WilUs'  Wharf 
*  Transit  station,  KinKsland. 
"  Tnmsi  t  station,  God. 
«  Transit  aUtion,  Oat. 


*  Transit  station.  Inlet 

•  Transit  station,  Nick. 
'  Transit  station.  Bain. 
•Transit  stHtion,  Phil. 


•  Transit  station.  Bennett's  Wharf. 
'•Tranait  station.  Aground. 
"  Transit  station.  Dam. 
"Transit  station^  Ttniak. 


I 


1002     REPORT   or   TUB    ClIIKF    OF    KKGINEEHS,  U.  S.  ARMY. 


Available  draught  at  high  /t(fc— Coiilinued. 


Section. 


Ko.M... 

No.  89'.. 
iro.90  .. 
NaOl.... 
No.92». 
No.  93.... 
No.  94.... 
No.  95*.. 
No.96«. 
No.  97..-, 
No.  98.... 
No.  99... 
No.  100.., 
No.  101  •  . 
No.  102.. 
No.  103... 
No.  104... 
No.l05«. 
No.lOC... 
No.  107». 
No.  108.. 
No.  109... 
No.  110.. 
No.  111*.. 
No.  112... 
No.  113... 
No.  114... 
No.ll6».. 
No.ll6»«. 
No.  117... 
No.  118... 
NallO... 
Nal20... 
NaUl". 


Rise 

and 

fkllof 

tide. 


■ 


3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
&3 
3.3 
3.3 
3.3 
3.3 
Z.9 
3.3 
3.3 
8.3 
3.3 
3.8 
3.3 
3.3 
3.3 
3.3 
8.3 
3.3 
3.8 
3.3 
3.3 
3.3 
3.3 

as 

3.3 
8.3 
3.3 


Area  iu  square  feet. 


Hijfh 
tide. 


14. 104. 5 
18,003  5 
14,729.5 
14,872 
14,701 
1&,554.5 
13,191.5 
14,782 
15,328 
13,263 
14, 175 
14,010.5 
13,933 
14,877 
20,312 
24,098.5 
14,734 
13,799 
12,842 
12,887.5 
13,954.5 
14, 151 
14,268 
14,064 
14,837 
14,552 
13.421 
13,899 

18. 119. 6 
18,201.5 
1:^826 
12,636 
12,714.5 
12,390.5 


Low 
tide. 


11,689.5 

13, 198. 5 

12,017.6 

13,057 

13,018 

13, 937. 5 

11,640.5 

13.198 

13,579 

11,481 

12,294 

12,030.5 

11,821 

12,697 

18,233 

21,854.5 

12,721 

11,918 

10,827 

11,138.5 

11, 437. 5 

12,534 

12,550 

12,849 

12.956 

12,539 

11,309 

11,754 

11,040.5 

11,320.5 

10, 912 

10^755 

10,833.5 

10,449.5 


Dia 
tanceofl^ater 

center 
of  area 

from 

right 
bank. 


295 
304 

217 
214 
216 
238 
225 


Depth  of 
at  low 
tide. 


M  X. 


213.5  43.4 


229 
246 
251 
256 
271 
206 
283 
319 
902 
307 
284 
230 
217 
220 
253 
293 
339 
340 
317 
323 
312 
305 
306 
318 
806 
302 


21.5 
33.5 
40.6 
4&6 
•0.7 
49.8 
43.9 


39.4 
87.6 
84.2 
30.9 
28.1 
51.3 
59.6 
65l2 
38.3 
35.4 
30.8 
86.8 
39.1 
41.3 
42.9 
42.8 
46.3 
37.2 
3tl 
30.9 
37.6 
39.5 
36.4 
36.3 
33.2 
31.1 


Mean 


16.2 

16.1 

20.6 

2&1 

27.1 

30.3 

26.4 

29.3 

27.1 

22.7 

22.7 

21.1 

19.3 

22.2 

80.4 

33.6 

23.7 

22 

20.8 

22.2 

24.9 

27.2 

27.6 

24.7 

23.9 

21.6 

18.5 

1&9 

18.4 

20.9 

19.8 

19.9 

20.0 

19.3 


Width. 

Defleo- 

tiou  of 

curve  of 

center  of 

area. 

o    * 

720 

446L 

820 

5  30L 

610 

22  OOL 

520 

9  15L 

480 

13  15  L 

460 

9  15L 

440 

1  45R 

450 

930L 

500 

10  30L 

510 

1  i5L 

540 

1  OOL 

570 

11  OOL 

610 

9  15L 

570 

20  15L 

600 

830L 

650 

34  90L 

680 

645L 

540 

620 

3  OOL 

500 

4  90R 

460 

3  OCR 

460 

600R 

490 

15  15  R 

520 

12  30R 

540 

16  30R 

580 

18  30R 

610 

2  OOL 

620 

10  45R 

600 

9  45R 

540 

900R 

550 

1  30R 

540 

5  30R 

540 

6  OOR 

540 

6  45R 

Dis- 
tance to 

next 
section 


250 
270 
315 
280 


Tidal 

TOlflflM 

betwecB 
■ectionft. 


230 
255 
290 
215 
810 
255 
290 
310 
365 
100 
195 
320 


280 


250 
270 
300 
256 
285 
S35 
U5 


300 
295 


663,931 
618,  HI 
489.791 
429. 901 
964, 8» 
399,849 
483,430 
37«,6M 
567.990 
482,406 
533,340 
634,200 
740,960 
345, 9» 
416.155 
623,  OM 
620;  680 
496,990 
496^485 
404,250 
46^600 
529,800 
471.210 
569.145 
484,895 
521,606 
633,010 
723.709 
769,400 
6699.10 
554^895 


>  Transit  sUtion, 
«  Transit  sUtion, 
*  Transit  station. 
«  Transit  station, 


ferry. 

Cave  Devil's  Reach. 

Pierce. 

Sycamore. 


•  Transit  station,  Pine  Devil's  •  Transit  statkm  .DutsL 

Reach.  •  lYansit  station,  Yale^ 

*  Transit  sUtiou,  Point  >•  Transit  atation.  Meadow. 

'  Transit  station,  Hoase.  >*  Transit  station,  Raspbarry. 
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Avaihible  draught  at  high  Ude — Continoed. 


S«CUOD. 


No.  122. . 
No.  12J.. 
Nal24.. 
No.  125.. 
N0.12Q.. 
No.  127  . 
No.  128.. 
No.  129.. 
No.  130  . 
No.  131.. 
No.  132'. 
No.  133.. 
No.  134  . 
No.  135. . 
No.  130.. 
No.  137.. 
No.  138*. 
No.  139. . 
No.  140.. 
No.  141.. 
No.  142.. 
No.  143'. 
No.  144«. 
No.  145*. 
Nal46.. 
No.  147.. 
No.  148.. 
No.  149.. 
No.  160.. 
No.  161.. 
No.  152.. 
1|IK153«. 
No.  154.. 
No.  156.. 
No.  156.. 
No.  157.. 


Rise 

and 

fall  of 

tide. 


Area  in  eqoare  feet 


Hteh 
tide. 


w.  3 
3.8 
3.3 
8.3 
3.3 
3.3 

as 

3.3 
3.3 
3.3 
8.8 
3.3 
3.3 
3.3 
8.3 
3.3 
3.3 
3.3 
3.8 
8.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
X2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.2 
3.^ 
3.2 


12,509 

12,030.5 

12,255 

13.011 

13,747 

13,780 

12, 937. 5 

13,008.6 

11,982.5 

12,763.5 

12,792.5 

13,300.5 

11,821 

12,487 

12,258 

11,593 

12,191 

12,604 

13,088 

18,676.5 

12,975 

14,342 

28,681 

19,318.5 

20,148 

18,636 

15,930 

17.M6.5 

18,733 

19, 241. 5 

18,861 

15, 56a  5 

16  870 

16,537.5 

16, 754. 5 

17, 618 


Low 

tide. 


10.629 

10, 182. 5 

10.407 

11,433 

11,470 

11,619 

10. 825. 5 

11,022.5 

10,048.5 

10,783.5 

10, 944. 5 

11,254.5 

9,940 
10,705 
10,542 

9,778 
10,641 
10,622 
81,339 
11, 796. 5 
11,028 
12,329 
25,321 
16, 124. 5 
17, 332 
15,980 
13,934 
14,838.5 
16,781 
17,417.5 
16,569 
13, 712. 5 
14.950 
14,521.5 
14.  G42. 5 
15,442 


803 
282 
298 
866 
391 
384 
366 
360 
348 
348 
839 
365 
821 
296 
262 
270 
256 
272 
300 
809 
801 
286 
636 
487 
443 
427 
417 
373 
291 
278 
279 
319 
318 
308 
340 
851 


Mean 


Die-       l>«pUi  of 
tance  of  wAt«f  at  low 
center         tide, 
of  area 

from 

sa*  «»• 

30.0 

27.6 

2a4 

28.3 

28.7 

29.9 

32.3 

33.6 

36 

37 

36 

34.3 

32.7 

32.9 

35.4 

35.1 

35.1 

36.2 

85.4 

86 

86.1 

33.3 

50.4 

41.5 

38 

35.1 

82.7 

39.2 

43.8 

43.6 

43.6 

42.7 

40.1 

38L2 

34.1 

33 


ia4 

19.8 

19.8 

18.1 

17.3 

18 

17.7 

1&7 

ia2 
ia9 

20.6 
19.1 

ia4 

20.9 
21.5 
1&8 
22.4 
20.6 
22.6 
21.8 
19.7 
2L2 
24.8 
17.2 
80.4 
10.9 
19.4 
22.4 
28.9 
32.2 
31.2 
24.9 
26.2 
24.2 
23.2 
23.7 


Width. 


670 
530 
550 
630 
660 
640 
610 
680 
550 
670 
630 
690 
540 
610 
490 
520 
470 
510 
500 
540 
660 
680 
1,020 
940 
860 
800 
700 


Beflec- 

tioD  of 

carve  of 

center  of 

area. 


680 
540 
530 
550 
570 
600 
630 
650 


o    « 
2  15L 


Dis- 
tance to 

next 
section. 


3  15B 

.  8  80L 

880B 

600B 

13  SOB 

246B 

200L 

2  45B 

446B 

11  SOB 

94ftB 

11  SOB 

346B 

680B 

7  16B 

600B 

845B 

800B 

29  SOL 

1  15L 

380L 

17  00B 

430B 

4  15L 

930B 

236B 

12  16B 

400B 

880L 

880B 

3  SOL 

260 
220 
280 
256 
260 
260 
220 
260 
226 


Tidal 
volume 
between 
sections. 


80 
815 
806 
826 
230 
260 
215 
996 
815 
860 
145 
1,380 
285 
825 
810 
255 


250 
170 
265 
240 
206 
866 
856 
225 
275 


497,640 
4M,780 
568,640 
557,000 
583,440 
640,500 
467,880 
514,800 
438,075 
449,790 
166,760 
618,670 
658,760 
666,425 
506,186 
483,250 
401,180 
065,820 
671. 725 
689,040 
287,100 
3,708,060 
921,120 
962,000 
848,160 
636,480 
670,240 
.'i20,000 
820,960 
479, 120 
437,760 
887.040 
718.220 
626.320 
482,400 


'  Transit  station,  Cox's  Wharf. 

*  Tranait  station,  Priend. 

*  Tranait  station,  Bar,  Upper  Dntoh  O. 


•  Transit  sta^Vcm^'VA^«t^^^N^(^^> 

•  Tranait  ataJk^TL^^Vsm  ^viX. 

•  Tranait  »VaA^«n^^^^i&%« 


1004     REPORT    OP   THE    CiWP.V    OF    nXCJlNKKKR,  IT.  S.  ARMY. 


AvailahU  draught  at  high  (u7e— Continued. 


(I 


S«oii«ii. 


Ncise.. 

N0.IM.. 
No.  100.. 
No.  161.. 
No.  162. . 
No.  163.. 
No.l64<. 
N#.  1C5. . 
No.  166. . 
No.  167.. 
No.  168.. 
No.l6»* 
No.  170.. 
No.  171.. 
No.  172.. 
No.  173". 
No.  174.. 
No.  176.. 
No.  176.. 
No.  177<. 
No.  178.. 
No.l7».. 
No.  180.. 
No.  181.. 
No.  182*. 
No.  183. . 
No.  184.. 
No.  185.. 
No.  186. . 
No.  187.. 
No.  188.. 
No.  180*. 
No.  IM. . 
No.  191.. 


Rise 

and 

fallofi 

tide. 


Area  in  aqnare  feet 


High 
tide. 


8.2  16,954 

8.2  17,770 

3.2  17,015 

3.2  18.178 

8.2  18.663 

8.2  i  17,678 

8.2  '  17.282.6 

3.2  16,466 

3.2  16,967.5 

I 

8.2  17,913 


8.2 
8.2 
8.2 
8.2 
8.2 
3.2 
3.2 
8.2 
8.2 
8.2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.2 
3.2 
3.2 
8.2 
8.2 
3.2 
8.2 
8.2 
8.2 


17,564 

17.603 

17,983.5 

18,620 

18,618 

18,108.6 

17,517 

16,776 

20,463.6 

19,106.6 

18,991& 

18,996 

18,86a6 

19,9Q3.6 

18,136 

17.875 

17.464.5 

18, 27a  5 

17.136.5 

18,954 

10,198 

17, 748. 6 

18,761 

16,601 


Low 
tide. 


Din. 

tanceof 
center 

of  area 
fkvm 
right 


14.682 

16,338 

14,510 

16.453 

15,261* 

15,021 

14,546w5 

13.650 

14,171.6 

14,967 

14,684 

14.899 

14,695.5 

15,160 

14,084 

14,872.5 

14,061 

13,896 

16,997.5 

16,272.6 

16,794.5 

16,766 

15,266.6 

16,447.6 

16,000 

14,239 

14,318.6 

15bl42L5 

14,096.5 

16,754 

16,80! 

14, 618. 5 

16.889 

14,941 


393 
439 

450 
478 
467 
480 
604 
480 
491 
634 
624 
616 
689 
664 
666 
612 
503 
479 
632 
481 
429 
424 
403 
402 
860 
885 
836 


830 


827 
269 
286 


Depth  of 

water  at  low 

tide. 


Max 


3L9 
29.0 
28.6 
26.7 
26.8 
25.6 

24.9 

« 

28.8 

21.8 

20.6 

20 

1&6 

18 

17.6 

17.2 

17.8 

17 

18. 8 

22.6 

2L7 

20.8 

24.2 

24.4 

27.3 

81.4 

29.8 

28 

82.1 

32.2 

83.8 

84.9 

36.8 

40.8 

40.7 


Mean 


21.6 

20.1 

10.3 

18.8 

18.3 

l&l 

16.9 

16 

16.6 

16L8 

16.7 

1&8 

14.4 

14.6 

13.1 

14.8 

18.4 

16.9 

16.2 

18.2 

16.8 

16.1 

16.2 

16.6 

1&8 

14.9 

16 

15.9 

15.3 

16.2 

16.3 

15.3 

17.9 

18.6 


Width. 


680 

730 

750 

820 

830 

830 

860 

850 

850 

890 

020 

940 

1,010 

1,020 

1,090 

1,000 

1,060 

870 

1.050 


970 
980 
940 

1.060 
960 
950 
95a 
950 
920 
970 

1,030 
960 


800 


Deflec- 
tion of 
curve  of 
center 
of  area. 


o    t 

4  OOL 

10  30R 

2  45K 
0.00 

5  46L 
4  15B 

7  46B 

6  16L 
12  OOL 
20  45R 

9  46L 

3  OOR 
0  45L 
OOOR 

14  OOR 

4  16L 

8  OOL 
12  15L 

16  15  R 
6  15L 
800L 
2  SOL 

17  16  L 
84ffR 

23  SOL 

26  30R 

630L 

11  46L 
00  00 

4  OOL 

lOOL 

16  15L 

00  00 

86  SOL 


Dis- 
tance to 

next 
section 


230 
225 
245 
260 
260 
235 
215 
210 
240 
305 
235 
270 


305 

165 

265 

245 

265 

245 

^45 

290 

405 

250 

305 

120 

296 

305 

845 

345 

316 

826 

205 

S78 

S40 


Tidal 

TOlinM 

between 
sectUms. 


640, 90» 

63^0M 

711.360 

70^521 

642.490 

606,440 

67S,b40 

691.440 

912,865 

721.920 

868. S30 

986.480 

1,058,960 

662.680 

953,610 

776,160 

807.840 

777,875 

1.061.015 

032,640 

1.2iQ.040 

820.009 

1.006,280 

376, 8» 

925^120 

956^  4M 

1,065. 300 

1,071400 

l,«28.2li 

I.0M.8P9 

610^99 

857,2» 


I  Transit  station.  Post. 

*  Transit  station,  Varina  Wharf. 


•  Transit  sUtion,  Allen.       »  Transit  station  Dorchester.  Bsraej  • 

*  Transit  sUtion .  Caldwell.      Wharf. 

•  Transit  sUtlon,  Xlm. 
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Available  droMght  ai  high  ^1^0— Continued. 


Section. 


N0.IW... 
Nal93... 
No.l94».. 
N0.198V. 
No.  196... 
No.  197... 
No.  198... 
No.  199... 
No.  200... 
No.201».. 
No.202  .. 
No.  203... 
No.204«. 
No.  205... 
No.  206... 
No.  207.. 
No.  208.. 
No.  209*. 
No.  210.. 
No.  211.. . 
No.  212.. 
No,213«. 
No.214». 
No.  215.. 
No.  216  . 
Na217.. 
No.  218.. 
No.219«. 
No.  220.. 
No.221». 
No.  222.. 
No.  2231* 
No.  224.. 
No.  225.. 
Na226.. 


Biae 

and 

fall  of 

tide. 


3.2 
3.2 
3.2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
%2 
B.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.^ 
3.2 
3.2 
3.2 


Area  in  square  feet. 


High 
tide. 


20. 050. 5 
17, 652 
19,451 
22,026 
20,662 
20. 747 
20,327 
20,162.5 
18,426 
10,564 
18,673.3 
18,584 
18,563.5 
19,016 
19.003 

18. 507. 6 
19^398.5 
18,674.5 
16,476 
19,208 
20,005 
18,088 
18,573 
19,376 
19,440 
21,726 
19,442 
18,975 
16,978 
17, 710 
16,579 
15,881 
21, 303 
19,994 
19. 214 


Low 

tide, 


Bis 

taoce 

center 

of  area 

from 

right 

bank. 


Depth  of 
ofjwater  at  low 
tide. 


18,194.5 

15,856 

17,819 

20,426 

19,126 

18,923 

18,215 

17,730.5 

15, 674 

16,684 

15,793 

15,512 

15, 363. 6 

15,476 

15,291 

14,757.5 

15,302.5 

14,610.5 

14,316 

15^266 

15,479 

15,016 

15,661 

26,720 

16; 880 

19,230 

17,234 

16.863 

15,378 

16,046 

14,819 

14,057 

19. 169 

18.042 

17,028 


231 
231 
233 
210 
211 
247 
284 
338 
365 
433 
441 
489 
494 
671 
601 
610 
685 
030 
680 
678 
572 
463 
426 
372 
428 
447 
406 
383 
248 
254 
254 
290 
308 
283 
339 


Max. 

60.6 

70.5 

67.6 

64.6 

61.7 

40.8 

3&9 

32.0 

28 

25.1 

23.1 

21.8 

20.8 

10.7 

19.0 

19.3 

19.4 

19.4 

18.7 

18.4 

20f2 

23.8 

26.0 

29.2 

29 

37.4 

54.2 

53.6 

50.4 

48^ 

44.2 

42.1 

44.2 

39.6 

36.9 


SCean. 


33.1 

31.7 

37.1 

43.4 

42.5 

85 

28.9 

24.2 

18.8 

19.2 

18.1 

16.7 

15.8 

14.4 

13.5 

12.6 

12.2 

11.7 

11.2 

12.4 

14 

16.1 

17.9 

20.9 

21.9 

25.6 

26.4 

26.7 

32.7 

32.7 

28.5 

26 

29.9 

31.1 

26.2 


Width. 


550 

500 

480 

470 

450 

640 

630 

730 

830 

870 

870 

980 

970 

1,070 

1,130 

1,170 

1,250 

1,240 

1,270 

1,230 

1.100 

930 

880 

800 

770 

750 

660 

630 

470 

400 

520 

540 

640 

580 

650 


Deflec 
tion  o( 
onrve  of 
center 
of  area. 


Dis- 
tance to 

next' 
section. 


o    / 
36  30L 

84  45R 

6  15R 
10  151/ 

7  30L 
OOOR 

0  30L 

6  15R 
16  30  L 

830R 

7  30L 

1  15L 
460R 
645L 

2  OOR 
680L 
2  15L 
1  OOR 
1  30L 

4  OOR 

0  00 

5  45R 

1  45B 
0  OOR 

15  15  R 
20  OOR 

2  OOR 
22  OOR 

545R 
2  45R 

1  45  R 
500R 
7  15R 

2  30L 

16  30  R 


150 

165 

215 

300 

205 

300 

805 

240 

295 

850 

365 

370 

270 

320 

315 

335 

435 

340 

310J 

456 

415 

310 

340 

380 

345 

355 

285 

365 

270 

305 

250 

350 

335 

290 


Tidal 

volanio 

between 

sections. 


>  Transit  station,  Oak. 
*  Transit  station,  Sand. 
■Transit  station,  Aiken. 
«Xxuistt  station,  Na 6. 


»  Transit  station.  Jetty. 
*  Transit  station,  Pine. 
'Transit  station.  Had. 


255 

*  Transit  station.  First. 

*  Transit  8tatiQ1l.^  CwdaL. 
**  TraAtAX»  %\AMvic^^.^^^^ 


266,400 

274,560 

347,440 

471,000 

345, 425 

767,520 

602,960 

623,080 

830,720 

1,008,000 

1, 086,«40 

1, 160, 320 

909,900 

1,160,320 

1, 188, 440 

• 

1, 329, 280 

1,753,050 

1,398,080 

1,260.760 

1,067,420 

1,595,260 

927. 520 

947,560 

1.011,040 

872, 160 

834,982 

615. 600 

669.440 

373, 140 

522, 160 

448,000 

694.400 

686,080 

602,100 

!)64, 570 
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AvaUahle  draught  at  high  tide — Contiaaed. 


Seetlon. 


Ko.227.. 
No.  2281 
Ko.229.. 
Ka230.. 
No.231>.. 
No.  332.. 
No.  233... 
No.  234... 
No.  235.. 
No.236>. 
No.  237... 
No.  238... 
Na239... 
No.  240... 
No.24l«. 
No.  242... 
Nou243... 
No.  244... 
No.  246  •. 
Na  247  •- 
No.  248... 
No.  249... 
No.  250... 
No.  25l». 
No.  262... 
No.  263... 
No.264«.. 
No.  255... 
No.  256... 
No.  257... 
No.  258... 
No.  268... 
No.  260... 
No.26l».. 


Rise 

and 

faUof 

tide. 


Area  in  square  feet. 


8.2 
3.2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.2 
3.2 
3.2 
8.2 
3.2 
3.2 
3.3 
3.2 
3.2 
3.2 
3.2 


3.2 

3.2 

3.2 

3.2 

3.2 

3.2 

8.2 

3.2 

3.2 

3.2 

8.2 

8.2 

3.2 

8.2 

3.2 

3.2 

High 
tide. 


19,436  , 

18,466 

18»693 

17,544 

14,650 

15^408 

15,626 

15.670 

17,220 

17,663 

16,839 

10,782 

18^660 

18,397 

18,079 

10,276 

16,124 

14,994 

16,543 

18»353 

27,702 

17.857 

19,257 

18^157 

17,996 

19.876 

19,031 

19,875 

19,283 

20,112 

19,946 

21,636 

21,597 

20,726 


Low 
tide. 


17,196 

17,194 

16^617 

15,628 

12,790 

13,520 

13,834 

13.746 

16,288 

15,647 

U.727 

17,006 

16,420 

15,966 

15,647 

14,036 

14,012 

12.886 

14,143 

15^761 

15,014 

15,195 

16,845 

15,309 

15,244 

16,064 

16,087 

16,679 

16,125 

16,784 

16,554 

17,792 

17,789 

16.790 


Dis- 
tance of 
center 
of  area 
from 
right 
bank. 


343 

871 

347 

292 

294 

241 

256 

272 

312 

333 

343 

371 

403 

435 

421 

411 

383 

369 

441 

453 

442 

480 

513 

523 

497 

534 

532 

605 

557 

564 

560 

648 

618 

612 


Depth  of 

water  at  low 

tide. 

Width. 

Max. 

Mean. 

38.6 

25.6 

670 

41.5 

% 

25.2 

680 

44.4 

25.4 

'  650 

44.3 

25.8 

600 

42.9 

24.6 

520 

42 

24.1 

560 

43.1 

26.1 

530 

42.1 

25.4 

540 

42.7 

26.8 

580 

41.2 

24.4 

600 

37.4 

23.4 

630 

39.1 

27 

650 

39.6 

24.5 

670 

86.7 

21.8 

730 

36.7 

21.4 

730 

3&8 

20.9 

670 

34.8 

22.2 

630 

34.9 

21.1 

610 

32 

19.6 

720 

29.5 

20.2 

780 

27.6 

18.5 

810 

27.5 

.18.3 

830 

28.3 

18.5 

880 

28.8 

17.8 

860 

29.5 

18.3 

830 

28.4 

18.2 

880 

26.3 

18 

890 

24.9 

16.5 

1,000 

23.6 

16.8 

960 

22 

1&6 

1,010 

20.4 

16 

1,030 

19.3 

15.2 

1,170 

17.8 

15.3 

1.160 

17.1 

13.9 

1,200 

Deflec- 
tion of 
corre  of 
center 
of  area. 


0  ' 
11  OOR 

21  15  R 

15  15R 

10  45L 

26  45R 

20  45L 

10  15  R 

530R 

3  30L 

4  15R 
2  45R 

1  30R 
8  15R 
1  OOB 

5  45R 

0  45L 
4  15  R. 

16  45R 
800L 
045R 

1  15L 
10  30R 

1  30R 

7  OOR 
800L 

10  OOR 

8  OOL 
030L 
545R 

1  SOL 

2  OOL 
1  OOR 
800R 

6  15  L 


Die. 


tance  to  rolnme 


next 
section. 


265 

295 

250 

240' 

325 

245 

260 

195 

365 

350 

385 

320 

365 

360 

335 

375 

550 

436 

405 

345 

335 

410 

270 

280 

395 

300 

365 

345 

415 

275 

435 

330 

360 

260 


Tidal 


between 
aeotiona. 


k  Transit  atation.  Spring.         «  Transit  station,  Bank. 

*  Transit  station,  Barney.        *  Transit  station,  Camp  • 

*  Transit  aUtion,  Leree.  •  Transit  atation,  Landu 


587,810 
65^080 
524,000 
453^120 
682;  800 
450,800 
470.060 
36^160 
734,100 
722.400 
825.440 
706,560 
852.610 
875,  $:» 
782,560 
816,000 
1,144,000 
967,440 
l,O10>880 
910,800 
806^12$ 
1,142.670 
777.  C» 
784.000 
l,27fl^3S0 
1.013.400 
1. 13.'S,l'iO 
l.Ul.SOO 
1.347.920 
990.000 
1.573.f» 
1,262,360 
1.393.930 
096.  <«» 


injf. 


'  Transit  stition.  Pump. 

■Transit  station,  IMatrorm. 

•  Transit  station,  Rabb.,  Curie's  Keek. 
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Available  draught  at  high  tide — CoDtinaed. 


Section. 


No.  282.. 
No.  263.. 
Ko.2641 
No.  265.. 
xf  o.  266. . 
No.  267.. 
No.  268.. 
No.  260.. 
No.  270. . 
No.271» 
No.  272.. 
No.  273* 
No.  274-. 
No.  276.. 
No.  276.. 
No.  277.. 
No.  278.. 
No.  270  . 
Na280.. 
No.  281.. 
No.  282  V 
No.  283*. 
Na2?4.. 
No.  285.. 
No.  286.. 
No.  287.. 
No.  288.. 
No.  280* 
No.  200.. 
No.  201.. 
Na28a.. 
Na203.. 
No.  204.. 
No.  205.. 
No.  206  V 


8.2 
3.2 
3.2 
3.1 
3.1 

ai 

8.1 
3.1 
8.1 
8.1 
3.1 
8.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
8.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 
3.1 

ai 
ai 
ai 
ai 
ai 
ai 
ai 


center 
of  area 

High 
tide. 

Low 
tide. 

from 
right 
bank. 

20,000 

17,183 

563 

21,646 

17,742 

588 

21,884 

17.788 

600 

22,070 

17,804 

588 

22.208 

17,868 

611 

21.642 

17,023 

641 

23,404 

18,658 

622 

23.461 

18,430 

610 

24.930 

10,638 

503 

24,323 

18,650 

570 

23,549 

18,341 

518 

23,551 

16,312 

458 

24.110 

18,095 

362 

24.704 

16,834 

337 

25,071 

20,018 

383 

24,583 

10.633 

341 

24,837 

20,801 

386 

2t,  113 

16,711 

378 

22,074 

18, 076 

373 

20,368 

16,586 

347 

22,776 

10;  366 

352 

22,205 

10, 105 

346 

10,540 

16.626 

326 

22,004 

10. 345 

378 

21,801 

10. 321 

326 

20.087 

18,662 

300 

21,001 

18,645 

208 

20,050 

18.638 

207 

20,332 

17.842 

218 

20,681 

18,070 

292 

20,708 

iai32 

325 

10,886 

17,270 

335 

20,445 

17,500 

386 

20.851 

17,282 

437 

20,711 

17,518 

437 

Dis-       Depth  of 
t«iceof^»*«ratlow 
tide. 


17.3 

lao 

17.6 

17.8 

17.8 

18.4 

18.4 

22.6 

21.7 

23.6 

27.4 

33.7 

41.7 

44.5 

40.6 

40.3 

41.2 

30.7 

44.6+ 

41.9 

45.2 

4a  4 

40.2 

35.6 

30.0 

40.6 

41.8 

30.5 

37.1 

3L8 

3a6 

30.6 
27 
24.1 
24.5 


Width. 


li.9 

14.9 

14.2 

ia5 

13 

11.6 

ia2 

11.6 

11.6 

10,3 

11.1 

11 

11.7 

12.6 

ia5 
ia5 

13 

11.7 

16 

lao 
lai 

10.8 

ia2 
2a3 

25.1 

25.0 

26.5 

24.7 

23.2 

2a  2 

21.8 

20.8 

10 

18 

17.5 


>  Transit  etation.  East. 

*  Transit  station,  Snlpbnr. 

•  Transit  station,  BnlL 


*  Transit  station.  Cap. 

*  Transit  station,  Mag. 


1.150 

1.100 

1,250 

1.320 

1,370 

1,460 

1,530 

1,500 

1,680 

1,800 

1,650 

1,660 

1,620 

1,570 

1,600 

1.570 

1.630 

1,420 

1.260 

1,100 

1,070 

070 

010 

860' 

770 

720 

730 

750 

770 

780 

830 

830 

020 

960 

1.000 

• 
f 


Deflec- 

Di8> 

tion  of 

tanceto 

curve  of 

next 

center 

section. 

of  area. 

O       1 

6  00L 

820 

4  30R 

375 

2  OOL 

430 

2  16L 

300 

14  30L 

300 

31  15  R 

205 

25  OOL 

445 

3  30L 

295 

600R 

245 

600L 

280 

3  OOL 

380 

600L 

380 

10  16  L 

375 

830L 

300 

230R 

300 

800L 

385 

600L 

455 

2  30L 

400 

2  OOL 

386 

900L 

375 

1  15  L 

300 

5  30R 

320 

8  15L 

- 

355 

3  15R 

305 

0  30  L 

295 

600L 

315 

2  30L 

445 

246L 

375 

0  30L 

825 

000 

360 

030L 

420 

830L 

375 

0  80R 

866 

8  00R 

. 

350 

000 

B20 

Tidal 

▼olnroe 

between 

sections. 


1,220.800 

1.500,000 

1,780.200 

l,293..00O 

006,000 

1, 303, 760 

a  103, 405 

1, 522, 790 

1, 344, 306 

1, 523, 480 

1, 085, 120 

1, 067,  260 

1,888.250 

1, 502, 100 

1, 503, 100 

1,  781, 730 

1,019,645 

1,680.400 

1, 498, 035 

1,329,750 

076,500 

062,240 

989, 385 

790,100 

723.6.')5 

737,416 

1. 062, 215 

920.250 

812.825 

932,040 

1, 110,  720 

1, 052,  250 

1, 097. 655 

1,096,850 

1,031,680 


Transit  station.  Canyon. 
Transit  station.  Lea. 


1008     REPORT   OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


Available  draught  at  high  tide— Contmued. 


Section. 


No.  297 

No.aw.. 

No.2W 

No.  300 

No.  301 „. 

No.  302 

No.  303 

No.  304' 

No.  305 

No.  300 

Na307 , 

^  O.  vVo •••■•«.. 

No.30» , 

No.310» 

No.  311 

No.312» 

No.313 , 

No.SU . 

No.3I5« 

Na310....... 

No.317» 

No.318« 

No.31» 

No.  320 

No.  821 

Na333 , 

No.323» , 

No.  324 

No.325« 

No  320 

Na327 

No.  828 

No.  329 

N0.8SO 


Rise 

and 

fall  of 

tide. 

3.1 

3.1 

3.1 

• 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

8.1 

3.1 

8.1 

8.1 

8.1 

3.1 

3.1 

3.1 

3.1 

8.1 

3.1 

3.1 

3.1 

Area  in  square  feet. 


Hieh 
tide. 


*  Trannit  atatlon, 
>  Transit  Btation, 

•TumBitstmioD, 


20,069 
20,855 
21,167 
21,774 
20,120 
20,054 
21,490 
21,205 
21,779 
21.027 
20,177 
20,051 
19,492 
20,307 
10. 311 
20,471 
20,678 
19,684 
20,347 
20,164 
20,106 
19, 743 
19,632 
20,235 
21,780 
19,024 
19,864 
20,821 
19,968 
25, 110 
21,094 
20.404 
21.266 
21,626 


Woodside. 

Ann. 

Bftinet. 


Low 

tide. 


17,414 
17,569 
1.7,788 
18,333 
16,958 
17,854 
16,421 
18,229 
18,803 
18.082 
17,449 
17, 354 
16,950 
17,794 
18,017 
18, 519 
18, 911 
17.948 
18,642 
18.428 
18,277 
18, 441 
17, 617 
18,220 
17,734 
17.040 
17, 911 
18, 275 
17,736 
18,155 
18. 211 
17,490 
18,073 
18,309 


Dis- 
tance of 
oeot«r 
of area 

fi-oni 
right 
bank. 


407 
438 
472 
461 
414 
376 
352 
350 
845 
344 
321 
828 
202 
810 
291 
275 
292 
273 
274 
271 
268 
269 
202 
256 
258 
284 
270 
288 
345 
886 
455 
504 
642 
588 


Depth  of 

water  at  low 

tide. 


Max. 

25.8 

25.1 

23.8 

2«.5 

33.2 

32.1 

31.5 

33.2 

33.8 

34.2 

86.3 

86.2 

89.4 

40.7 

43.8 

46.6 

4a  9 

49.5 

49.9 

47.8 

43.2 

43.7 

44.7 

44.0 

47.1 

44.6 

42.6 

40 

36.2 

31.4 

29.6 

27.7 

25.8 

26 


Mean 


17 

17 

16.7 

17 

17.1 

18.4 

19.2 

19.8 

20.2 

10.6 

20.5 

20.6 

21.4 

22.2 

25.3 

30.8 

85 

38.8 

85.8 

34.7 

32.6 

31.2 

28.4 

29.3 

2ai 

27.9 

29.8 

29 

25^7 

23.2 

20.2 

19.2 

18 

17.6 


Width. 


1,020 
1,030 
1,060 
1,080 
990 
970 
960 
930 
030 
920 
850 
840 
790 
800 
710 
600 
640 
580 
620 
530 
560 
690 
620 
620 
630 
610 
600 
680 


780 

900 

910 

1,000 

1,040 


*  Transit  ntation,  Preaque  Inle  Wharf, 

*  Transit  station,  Peninsular. 

*  Tiuusit  Bt^tivui  Presque  Isle. 


Deflec- 
tion of 
eurre  of 
center 
of 


0  I 

11  OOL 

1  OOR 

0  SOL 

2  15L 

4  45L 
2  SOB 

10  30L 
6  15R 
6  15L 
645L 

1  80K 

5  OOL 
445L 

0  45L 

12  16  L 
8  15L 
090 

6  OOL 
4  45L 
8  16R 

7  15L 
12  OOL 

1  SOL 

14  SOL 

15  OOL 
0  15L 

2  OOL 
4  15L 
0  16L 
6  OOL 

2aoB 

4  46R 
0  SOL 

8  OOR 


Die- 
tanoeto 

next 
section 


Tidal 
rolnme 
beti 


825 
850 
420 
805 
345 
286 
82S 
880 
850 
285 
375 
430 
885 
295 
330 
350 
306 


290 
295 
355 
335 
346 
330 
335 
355 
340 
300 
860 
385 
865 
335 
870 


1,068,071 

1,482,200 

1,804.290 

1, 060, 196 

870,225 

963^475 

1,036^856 

806,545 

917,375 

1,100,400 

084, 8M> 

718,030 

*  700,fti0 

661,000 

534,360 

490,090 

490,090 

525,986 

555^930 

565.766 

605.175 

1.000,239 

1.177,525 

876.495 

680,000 

834.210 

1,105.740 

l«8n,815 

1,058.136 

1,02X009 

1,204,396 

468.729 


140 

'  Transit  station,  Low. 
^Transit  station,  Derby, 


^ 
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Available  draught  at  high  tide — Cont'Diied. 


Beotion. 


No.  3311. 
Ko.332.. 
%o.338». 
Na334.. 
Ka33(.. 
Ko.83(l*. 
No.337* 
No.  338.. 
No.  339.. 
No.340«. 
No.  341.. 
No.  842.. 
Na343.., 
9a3U«. 
No.  345.. 
Na346.. 
No.  347.. 
No.  848.. 
No.  349.. 
Na350.. 
No.  861.. 
No.  362.. 
No.  353'. 
No.  354.. 
Na865.. 
No.  356.. 
No.  857.. 
No.  358.. 
No.  359.. 
No.  360.. 
No.  361*. 
Na3«3.. 
No.  363.. 
Naa64.. 
No.  865.. 


Rise 

and 

fall  ofl 

tide. 


8.1 
3.1 
3.1 
3.1 
8.1 
3.1 
8.1 
8.1 
8.1 
3.1 
3.1 

ai 

3.1 

ai 

3.1 
3.1 
3.1 
3.1 

ai 

3.1 

ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 
ai 


A  re*  in  eqaare  feet 


High 


His] 


21,021 
22,378 
23,834 
92,708 
35^112 
28,825 
26,101 
25,389 
26,447 
27,856 
26,300 
24,717 
26,802 
27.223 
25,470 
26,800 
27,061 
25,032 
25,411 
24,280 
21,101 
21,407 
20,670 
23,324 
22,621 
21,833 
22,204 
23,777 
22,715 
22,666 
22,430 
83,276 
21,122 
20,005 
10,678 


Low 
tide. 


18,602 
la  875 
10,428 
18,805 
20,050 
81,807 
20,487 
20,336 
20,808 
21,666 
10,744 
17,050 
10.037 
20,775 
10,310 
20,041 
21,481 
20,042 
20,702 
20.300 
17,843 
18,400 
17,800 
10, 750 
10.385 
18,722 
10,287 
20,248 
10,491 
10,410 
10,184 
20,052 
18,156 
18,160 
17,884 


Dis- 
tance of 
center 
of area 
from 
right 
bank. 


506 
631 
737 
702 
1,080 
1.288 
1,415 
1,221 
1,301 
1,522 
1,613 
1,680 
1,615 
1,660 
1,615 
1.480 
1,364 


Depth  of 

water  at  low 

tide. 


Max, 


25.3 
26.8 
27.1 
80.1 
81.3 
35.1 
87 

3a  0 

32.6 
32.2 

27.0 
20.^6  J 
34.7 
40.8 

4a  0 

47.1 
44.2 


1,173  ■  35.4 


1,012 
832 

*  602 
504 
69I> 
670 
655 
686 
566 
766 
662 
616 
565 
619 
422 
892 
832 


35.5 

33.9 

32.5 

33.8 

84.1 

82.1 

81 

39 

87 

42 

4a  8 

44.3 

44 

45.2 

35.8 

34.9 

3a8 


Mean. 


17.5 
17.1 
15.8 

ia7 

115 
12.2 
11.3 
117 
11.8 
11 
0.8 

a3 

0.8 
10.1 

0.8 
11.2 
12.1 
12.7 
14.2 
16.1 
16.0 
10.4 
16.3 
17.6 

ia7 

10.1 
20.5 

ia2 

10.3 
10 

ia8 

10.8 
19.8 
22.1 
24.5 


>  TranMt  station.  Sheep. 
■Transit  station,  C.  C.  P. 
'.Transit  station.  Bremo. 

BNO  90 64 


*  Transit  station.  Bend. 
•Transit  station,  Willis, 
•Transit  station,  Pioliett. 


Width. 

Defleo- 
tion  of 
onrveof 
center 
of  area. 

o     t 

1,060 

030L 

•1,100 

8  30R 

1,230 

030B 

1,200 

300R 

1,600 

400R 

1.750 

11  15  R 

1,810 

430R 

1.600 

800R 

1,720 

700R 

1,960 

780R 

2,120 

7  15R 

2,160 

10  15R 

2,020 

2  15R 

8,050 

17  15R 

1,960 

4  15R 

1,860 

16  00R 

1,770 

8  15R 

1,580 

6  OOR 

1,460 

1  OOR 

1.260 

1  45R 

1,050 

0  aoL 

960 

5  OOR 

1,060 

7  SOL 

1,120 

14  30R 

1,030 

6  15R 

080 

4  15L 

040 

10  30R 

1,110 

12  45  R 

1,010 

800R 

1,020 

12  45R 

1,020 

10  45R 

1,010 

13  OOL 

030 

2  30R 

820 

600R 

710 

4  OOL 

Dis-  « 
tanceto 

next 
section. 


360 
405 
830 
345 
466 
526 
410 
530 
215 
435 
420 
380 
285 
420 
445 
465 
445 
470 
465 
505 
370 
385 
300 
310 
810 
360 
300 
285 
300 
330 
270 
380 
425 
400 


Tidal 
Tola  me 
between 
sections. 


1,238,760 
1,500.525 
1,273,800 
1,520,383 
2, 457, 090 
2,051,380 
2.205,300 
2, 809, 530 
1,259,685 
2, 769, 645 
2,798,040 
2,491,660 
1.824,570 
2,649.780 
2.676,280 
2,659.800 
2,351,825 
2,258.350 
2,008,685 
1,856,370 
1, 175, 860 
1, 261. 235 
1, 354, 080 
1, 062, 060 

994,79a 
1,  106, 040 
1,010,730 

063,015 

072,000 
1,074,JM) 

874,800 
1, 176, 100 
1, 211, 675 
1, 106. 000 


'Transit  station, 
•  Transit  ataAicyu 


.130 
Mercereaa. 


752,070 
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AvaildbU  draught  at  high  Hde — Continned. 


Sootioii. 


No.  306* 

No.  367... 

No.  368 

No.36» 

No.870» 

Na871 *.., 

Ho,  372  ••*>■■•.. 

No.  373 

No.374» 

No.375« 

No.  376 

No.  377 

No.  378 

N<^370 

No.  880 

No.  881 

No.882» 

Na888« 

i^o.384 

No.  385 

No.  386 

No.  387..: 

No.388» 

No.  889 

No.  380 

No.  391" 

No.  892 

No.  393 

No.  894 

No.  895 

Na896 

No.  397 

No.  898 

No.  899* 

No.  400 


Rise 

and 

faUofl 

tide. 


3.1 
8.1 
8.1 
8.0 
3.0 
3.0 
3.0 
3.0 
3.0 
8.0 
3,0 
3.0 
3.0 
3.0 
3.0 
^8.0 
8.0 
8.0 
8.0 
8.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
8.0 
8.0 
3.0 
3.0 
8.0 
8.0 


Area  in  sqaare  feet. 


High 
tide. 


■  Transit  aUtion, 
'Transit  station, 
*  Transit  station^ 


21,580 
24.161 
22,057 
24,067 
24,267 
23,362 
24,802 
25,003 
20,572 
21.187 
21,936 
23. 571 
23,708 
23,471 
W,714 
24,065 
23,860 
23,592 
22,808 
24.753 
24,671 
24,203 
23,977 
24,300 
23,769 
24.343 
25^005 
24.695 
25.565 
25,765 
26,083 
26,037 
26.998 
26,859 
28,551  * 

Harding's. 

Stuck. 

Brick. 


Low 

tide. 


19, 317 
21.836 
19, 794 
22,387 
21.627 
20.512 
21.622 
21.858 
17.952 
18,727 
10,446 
2C.871 
21. 158 
20.831 
22,954 
21.215 
20,950 
20, 772 
19,778 
21,663 
21. 521 
21,023 
20,737 
20, 910 
20.400 
20.773 
21,255 
20,828 
21.455 
21,445 
21, 613 
21.447 
22.168 
21.789 
23,181 


Dis- 

tauce  of 

center 

of  area 

from 

ri^ht 

bai^. 


349 
386 
351 
458 
480 
539 
633 
634 
495 
•478 
473 
450 
490 
485 
470 
612 
513 
501 
511 
515 
538 
533 
535 
552 
530 
551 
551 
644 
578 
578 
584 
596 
620 
656 
655 


Depth  of 

water  at  low 

tide. 

Width. 

Max. 

Mean. 

33.9 

27.5 

700 

35.3 

30.3 

780 

36.1 

28.2 

700 

35.4 

26.9 

830 

34.6 

25.4 

850 

33.4 

22.3 

.  920 

35.3 

20.9 

1.030 

86 

t 

21.4 

1,029 

88.2 

21.8 

840 

40.3 

28.7^ 

790 

37.8 

24.8 

800 

36.2 

23.9 

870 

35.6 

24.9 

850 

34.7 

24.5 

850 

33.2 

25.8 

890 

32 

28 

920 

8L7 

22.8 

940 

30.2 

22.8 

910 

28.3 

20.2 

980 

29.4 

21.6 

1,000 

264t 

21.1 

1,020 

24.7 

20.4 

1,030 

23.8 

10.7 

1,060 

23.5 

19.0 

1,100 

22.2 

1&6 

1,090 

23.3 

17.9 

1,160 

23.5 

17.4 

1.220 

23.6 

16.7 

1,260 

22.7 

16.0 

1.840 

22.7 

15.2 

1,410 

22.8 

14.7 

1,460 

21.6 

14.3 

1,500 

21.4 

14 

1,580 

23.1 

18.1 

1.660 

30.7 

13.1 

1,760 

Defleo- 
tloaof 

cifrve  of 
center 

of 


O    I 

0  45R 

2  80R 

1  SOB 

8  30R 
7  OOR 

9  OOR 
900R 

14  OOR 

7  15L 

3  SOL 

8  15R 
530L 
800R 
800R 
6  45L 

10  OOR 
000 
2aOR 
000 

1  aoL 

8  16R 
800L 
10  OOR 
13  00  L 
600R 
jOOO 
880B 
980L 

4  15R 

2  OOL 
2  15B 
000 

846L 
18S0R 
18  OOL 


Dia. 
tancato 

next 
sectioii. 


Tidal 
Tolnme 
between 
aectkHia 


350 
310 
305 
385 
345 
890 
880 
370 
856 
845 


880 
845 
410 
305 
485 


410 
810 
819 
835 
220 


295 


240 


810 


802,900 

711,140 

956.690 

1,004.690 

047.035 

1,195. 350 

1,243.850 

I,  087,459 

901,790 

858.875 


275 
856 


961,290 
1,029,600 

931,500 
l«lt9,0S9 
1,187,609 
1,246,275 
1.W.U5 
1,181,190 
1,18^680 
1,295,159 

99fi^lM 
l,«e7.tB9 
1,180,05 

762,300 
1,043,190 
1,123,055 
1,196.790 
1.  OIL  600 
1,230.600 
1,441.600 
1,460.190 
1,881,000 
1.4S5vS00 
1.014.01 


*  Transit  station,  Jack. 

*  Transit  station,  RoyalL 

*  Transit  station.  Slosh. 


Transit  station,  Daok. 
Transit  sUtlon,  Maple. 
Transit  atatioo,  Ifarisn. 
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Available  draught  at  high  (id0-*CoDtinded. 


Seotion. 


No.  401 

No.  403 

No.  403 

N«.4d4 

\'o.405» 

No.  406........ 

No.  407 

.\'o.408 

No.  409" 

Xo.  4t0 

Na411 

No.  412. ....... 

No.  418 


Rise 

fCtid 

falUf 

tide. 


3.0 

3.0 

3.0 

Z,& 

3.0 

3.0 

3.0 

3.0 

2.0 

2.0 

2.9 

2.9 

2.9 


Area  in  sqaare  feet. 


Hfeh 
^tide. 


20,837 
30, 471 
30,943 
30,620 
30.667 
30,758 
30,  701 
31,029 
31.957 
32,085 
34,330 
36,335 
35,622 


Low 
tide. 


24,137 

24,501 

24,523 

23,930    - 

23,677 

24,038 

23,951 

23,859 

24,868 

24,168 

25,883 

26,618 

25,965 


file- 

tanoeof 

center 

of  area 

from 

right 

bank.' 


670 
688 
736 
783 
706 
619 
586 
542 
573 
713 
6& 
670 
637 


Depth  of 

water  at  low 

tide. 

Width. 

Max. 

Mean. 

31.1 

18.8 

1,870 

28 

12w5 

1.960 

22.4 

11.1 

2,110 

23.3 

10.8 

2,200 

23 

10.2 

2,300 

24.^ 

10.8 

2,210 

27.4 

10.7 

2,230 

28.2 

10.1 

2.360 

26.9 

10.2 

2,430 

'24.6 

8.9 

2,700 

23.7 

,  ao 

2.000 

25:1 

8 

41,320 

26.2 

7.8 

3,800 

jDefleo- 
tion  of - 

curve  of 
center 

of  area. 


Dis- 
tanoe  to 

next 
section. 


o     t 

2  OOR 

11  OOL 
13  80R 

945L 

3  15R 

10  0014 

4  45R 
000 
6  OOL 
8  15R 
600L 

10  OOR 

12  15  L 


850 
360 
320 
445 
270 
366 
895 
865 
410 
410 
600 
285 


Tidal 

Tolame 

between 

sections. 


2,042,250 
2, 212, 200 
2,007,600 
3,043,800 
1,860,830 
2,458,275 
2, 748, 200 
2.602,4S0r 

• 

8,076,630 
3.364,870 
5, 464, 200 
2,760,796 


'  Transit  station,  Bermada. 


"Transit  station,  Alice. 

• 


COBfMERCIAL  STATISTICS. 

[Richmond,  Va.,  Custom-Honse  Report.  J 

Ve$9eU—9team  and  Bail. 


Tear  ending— 

• 

Cleared. 

Entered. 

Tonnage 
cleared. 

Tonnage 
saUe£ 

Value  of 
exports. 

Value  of 
imports. 

Remarks. 

June  30. 1889... 
June  30, 1890... 

429 
446 

466 

469 

319,356 
380,172 

328, 746 
390.563 

$435,906 
353,012 

128, 570 
58,057 

The  Teasels  Tarled  in 
draught  from  6  to  26 
feet  . 

Shipped  from  other  points  on  the  rirer, 
exclaslTe  of  Richmond  and  Newport 

News:  Toni. 

Coal 4,130 

Iron 166 

Cotton 125 

Grain 3,023 

Lumber IWI.021 

Cord-wood 157,896 

Livecattle 1,766 

Hay  and  shucks 1,658 

Miscellaneous 30,523 

Total 389.208 

ReceiTed  at  other  points  on  the  river, 
exclusive  of  Richmond  and  Newport 
News: 

Coal 200 

Iron 300 

Lumber 40 

Misoellaaeous 30.120 

Total 30,669 


Shipped  from  Hewport  News :  Tonu. 

sCoal. 884,786 

Cotton 9,483 

Grain 61.144 

Lnml>er ^ 8,652 

Live  cattle..:. 1 7,853 

Hayand  shucks 818  ^ 

Bacon  and  beef 1,288  * 

Lard 4,977 

Flour 26,838 

Tobacco 1.558 

Miscellaneous 100,850 

Total 1,114,217 

Received  at  Newport  News: 

Iron 818 

CofToe.grain 126 

LivoifattU.. 7 

Salt 1,120 

Miscellaneous 70,276 

Total TL^ 
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Commercial  stntisHos — CoDtinaed. 


Shipped  at  Riohmond  :  Tons. 

Coal 20,000 

Cotton - 1,000 

Tobacco 14,920 

Cigarettes  and  oigara 1,353 

Flour 17,380 

Total 54,743 

Received  at  Richmond: 

Coal fiO.OOO 

Cotton 1,320 

Grain 133, 183 

Ice 45,000 

Flour : 28,999 

Total 268,502 

,TotaIg,  iDclnding  Richmond  and   New- 
port Newa : 
Shipped— 

Coal.. 908,888 

Iron 166 

Cotton 10,698 

Tobacco 16,478 

Grain 71,067 

Lumber 190,673 

Cord-wood 157.896 

Cigarettes  and  cigars 1,353 

Floor 44,218 

Live  cattle 9,019 

Hay  and  shucks 2,476 

Bacon  and  beef 1.288 

Lard 4.977 

Miscellaneous 131. 373 

Total 1,561,168 

Received — 

Coal 60,200 

Iron 1,113 


ReoeiTed— Conttnued.  Tons, 

Cotton 1,339 

Coffee,  grain*. 12S 

Grain 133,183 

Lumber 40 

Lire  cattle 7 

Ice i..  45.000 

Flour 28,»» 

Salt 1,120 

Mlaoenaneous 100.405 

Total 371,511 

Totals,  including  Riohmond  and  excIud-~ 
ing  Newport  News : 
bhipped — 

Coal 24,130 

Iron 160 

Cotton 1.215 

Tobacco 14,930 

Grain 3.923 

Lumber 180,021 

Cordwood 157.896 

Live  cattle 1,786 

Cigarettes  and  cigars 1,353 

Flour  ....: 17,  «0 

Hay  and  shucks 1,658 

Miscellaneous S0,S83 

Total 443,951 

Received—  ==== 

Coal 60,200 

Iron 300 

Cotton -.  1,320 

Grain 133,18S 

Ice 45,000 

Flour 28,990 

Lumber.... 40 

Miscellaneous 30,129 

Total 299,171 


NOTB. — By  some  it  is  claimed  that  the  comnierce  of  Newport  News  should  be  cred- 
ited to  the  James  River,  and  by  others  uot.  One  of  the  tables  shows  the  tonnige 
exclasive  of  that  of  Newport  News,  and  another  includes  it. 


I  3. 

ESTABLISHMENT  OF  HARBOR-HNES   IN  THE  JAMES  RIVER,  VIRGINIA, 

FROM  RICHMOND  TO  CITY  POINT. 

Richmond,  Va.,  January  4, 1890. 

Colonel:  Owing  to  the  improvements  that  have  been  made  by  the 
United  States  upon  the  James  River  daring  the  last  few  years,  the 
navigation  of  the  river  by  vessels  of  greater  draught  has  increased  to 
such  an  extent  that  larger  wharves  are  necessary  to  accommodate  them. 

The  construction  of  such  wharves  is  now  contemplated  by  certain 
riparian  owners.  Under  these  circumstances,  and  owing  to  the  physi- 
cal nature  of  the  river,  the  question  of  establishing  port-warden  lines 
in  the  river  from  Richmond  to  City  Point  becomes  imperative.  As  it 
is  understood  that  the  Secretary  of  War  is  clothed  with  authority  for 
causing  such  port- warden  lines  to  be  laid  out,  you  are  invited  to  bring 
this  matter  to  his  attention  with  the  request  that  the  same  be  done. 
Yours,  very  truly  and  respectfully, 

Lewis  D.  CJbbnshaw,  Jr., 
Chairman  City  of  Richmond  Committee  on  Improvement  of  James  Ri^* 

Col.  W.  P.  Craighill, 

Corps  of  Engineers^  U.  8.  A. 
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f  First  fndoTMment.) 

Richmond,  Va.,  January  10, 1890, 

Kespectfally  sabmitted  to  the  Chief  of  Engineers. 
In  addition  to  the  statement  of  Mr.  Crenshaw,  I  am  convinced  from 
my  own  observation  that  the  matter  this  letjber  refers  to  is  one  which 
shonld  receive  attention. 

Wm.  p.  Cbaiohiix, 

Colonel  of  Ihiffineers, 

,  [Seoood  IndonAmeni.] 

Office  Chief  of  Enoineebs, 

IT.  8.  Army, 
Ja/nuary  17, 1890. 

Bespectfally  submitted  to  the  Secretary  of  War. 
Section  12  of  the  river  and  harbor  act  of  August  11, 1888,  provides 
that— 

Where  it  is  made  manifeHt  to  the  Secretary  of  War  that  the  establishment  of  har- 
bor-lines is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and  is 
hereby  aathorized  to  caase  such  lines  to  be  established  beyond  which  no  piers  or 
wharves  shall  be  extended  or  deposits  made  except  nnder  such  regulations  as  may  be 
prescribed  from  time  to  time. 

It  appearing  from  the  within  communication  that  the  establishment 
of  harbor-lines  in  the  James  Biver  from  Richmond  to  City  Point  is 
essential  to  the  preservation  and  protection  of  that  river,  it  is  recom- 
mended that  the  proper  steps  be  taken  for  their  establishment.  If  this 
be  approved,  I  further  recommend  that  the  subject  be  referred  to  a 
board  of  officers  of  the  Corps  of  Engineers,  to  consist  of  Col.  W.  P. 
Craighill,  Lieut.  Col.  P.  C.  Hains,  and  Lieut.  G.  J.  Fiebeger,  to  be  con- 
vened from  this  office,  whose  duty  it  shall  be  to  make  the  necessary  ex- 
aminations and  investigations  to  enable  them  to  report  fully  upon  the 
matter,  and  to  indicate  the  lines  proposed  for  adoption  at  as  early  a 
day  as  practicable. 

It  is  also  recommended  that  the  expenses  of  the  Board,  including  the 
cost  of  the  required  examination,  be  paid  by  Col.  W.  P.  Craighill,  Corps 
of  Engineers,  from  the  appropriation  for  '<  Improving  James  Biver, 
Virginia.'' 

Thos.  Lincoln  Casey, 

Brig.  Oen.j  Chief  of  Engineers, 

[Thlxd  indorsement.] 

War  Department, 

January  18, 1890. 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerh. 


REPORT  OF  THE  BOARD. 


March  17,  1890. 

General  :  The  Board  of  Engineers,  organized  by  Special  Orders,  No. 
6,  from  the  Headquarters  of  the  Corps  of  Engineers^  JaiinAx:^  ^2&^^^^^^ 


.:/ 
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to  consider  aud  rei)ort  on  the  subject  of  the  harbor-lines  in  James  Rii'er 
from  RicliDiotid  to  City  Point,  Virginia,  has  the  honor  to  sabmit  the 
following  report : 

Public  advertisement  was  made  January  31,  February  4, 7, 12, 14,  and 
15,  in  one  of  the  principal  newspapers  of  the  city  of  Richmond  of  a  pro- 
posed public  meeting  of  the  Board  February  15,  to  which  all  persons 
interested  were  invited.  In  addition  many  special  notices  were  sent  to 
riparian  owners  and  others  in  Richmond  and  elsewhere.  The  meeting 
was  held  in  the  rooms  of  the  chamber  of  commerce,  which  were  kindly 
placed  at  the  disposal  of  the  Board  by  the  chamber. 

Tlie  meeting  was  well  attended  and  much  interest  was  manifested  in 
the  subject  before  the  Board.  Among  those  present  were  the  following, 
many  of  whom  expressed  their  views : 

John  B.  Piircell,  president  chamber  of  commerce. 

Lewi<)  D.  Crenshaw,  jr.,  chairman  oily  committee  on  improvement  of  Jaftnee Biver. 

Mayor  Attkisson,  of  Manchester. 

H.  D.  Whitcomby  consulting  engineer,  Chesapeake  and  Ohio  Railway.  - 

F.  InaacH,  engineer,  Chesapeake  and  Ohio  Railway. 

George  W.  Allen,  agent  of  the  Old  Dominion  Steam-ship  Company. 

J.  W.  McCarrick,  agent  of  the  Clyde  Line. 

A.  B.  Clarke,  president  Old  Dominion  Iron  aud  Nail  Works. 

J.  Thompson  Brown,  and  Apperson  &  Co.,  riparian  owners, 

Thomas  Christian,  of  the  James  River  improvement  committee. 

S.  G.  Tinsloy,  Richmond  Chemical  Works. 

J.  A.  Allison  and  Homer  Cox,  riparian  owners. 

The  Board  examined  the  river  from  Mayo's  Bridge  in  the  city  of  Eich- 
mond  to  the  Datch  Gap  Outoff,  and  the  maps  in  the  office  of  the  en- 
gineer in  charge  of  the  improvement.  A  resurvey  of  a  portion  of  the 
river  below  Drewry's  Bluft'  is  now  in  progress. 

After  fnll  consideration  the  Board  is  of  the  opinion  that  harbor  lines 
should  now  be  established  from  Mayo's  Bridge  to  Drewry's  Bluff,  and 
recommends  them  as  described  in  the  appended  papers  and  shown  in 
detail  npou  the  maps  referred  to. 

The  effort  of  the  Board  has  been,  in  conforming  to  the  provisions  of 
the  law,  so  to  lay  down  the  lines  "  beyond  which  no  piers  or  wharves 
shall  be  extended  or  deposits  made  except  under  such  regnlations  as 
may  be  prescribed  from  time  to  time''  by  the  Secretary  of  War,  that 
the  channel  prepared  by  the  United  States  shall  not  be  injured,  the 
rights  of  riparian  owners  be  duly  maintained,  and  sufficient  space  be 
allowed  for  the  outflow  of  the  river  at  all  times. 

If  there  had  been  no  wharves  already  built  outside  of  the  lines  efj 
fg^gK  ^^^  ^  h  ^^^  lines  recommended  in  this  report  would  have  coin- 
cided still  more  nearly  with  the  existing  shore  in  that  portion  of  the  river, 
as  the  width  is  not  great,  and  it  is  at  a  place  where  vessels  are  most 
likely  to  interfere  with  each  other,  whether  passing  or  at  the  wharves. 

While  it  is  not  proposed  at  this  time  to  require  the  Chesapeake  and 
Ohio  Railway  Company  to  cut  oft'  the  part  of  their  existing  wharf  which 
is  outside  the  line  ij,  when  the  time  comes  for  repairs,  the  front  of  the 
wharf  should  be  limited  to  line  ij. 

The  lines  in  front  of  wing-dams  or  training- walls  are  drawn  15  feet 
from  them  in  order  to  clear  the  loaded  mattresses  placed  in  front  of 
them  to  prevent  undermining. 

The  temporary  structure  above  the  mooring  ground  of  the  monitors 
should  be  removed  when  they  have  left  that  position. 

As  the  maps  of  the  survey  below  Drewry's  Bluff  are  yet  unfinished, 
no  attempt  has  been  made  to  establish  lines  below  that  point. 
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A  map  in  7  sbeets,  on  a  scale  of  1  inch  to  100  feet,  is  sent  in  a  sepa- 
rate roll  by  mail. 

•  •  •  •  •  •         '     • 


Bespectfully  submitted. 


Wm.  p.  Gbaighill, 
OoUmelj  Corps  of  Ungineers. 
PsTEB  p.  Hains, 
Lieut  Col.  of  En^neers. 

6.  J.  FlSBEGEB, 

First  LieuU  of  Sngineers. 

Brig.  Gen.  Thomas  L.  Oasby, 

Chief  of  Engineers^  V.  8.  A. 

[First  indoraement.] 

•  Office  Chief  of  Enginbebs, 

IT.  S.  Abmt, 
3f  arc*  27, 1890. 

Ite8i)eetfaUy  submitted  to  the  Secretary  of  War. 

It  being  made  manifest  to  the  Secretary  of  War  that  the  establish- 
ment of  harbor-lines  in  the  James  Eiver,  from  Kichmond  to  City  Point, 
was  essential  to  the  preservation  and  protection  of  that  river,  he  ap- 
proved the  recommendation  of  this  office  that  the  subject  be  referred 
to  a  board  of  officers  of  the  Corps  of  Engineers  to  make  the  necessary 
examinations  and  iiiveistigations  to  enable  it  to  report  fully  upon  the 
matter  and  to  indicate  the  lines  proposed  for  adoption. 

The  Board,  constituted  under  this  authority,  having  given  the  sub- 
ject careful  consideration,  submits  the  within  (first)  report,  with  maps 
and  description  of  the  harbor- lines  recommended  for  that  portion  of  the 
river  from  Mayo's  Bridge,  in  the  city  of  Richmond,  to  Drewry^s  Bluff. 

It  is  recommended  that  the  lines  proposed  by  the  Board,  described  in 
the  inclosed  papers  and  delineated  on  the  accompanying  charts,  be  ap- 
proved, and  that  the  Secretary  place  his  approval  both  upon  the  report 
and  upon  each  of  the  tracings. 

Thos.  Lincoln  Casey, 

Brig.  Oen.j  Chief  of  Engineers. 

(SMond  Indorsement.  ] 

War  Dbpabtment, 

March  28, 1890. 

Approved. 

Bbbfibld  Pboctob, 

Secretary  of  War. 
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HAR^R-UNES  FOR  JAM|£S  RIVKR,  VIROINIA,  FROM  RICHMOND  TO  DRKWBT'S  BLUFF, 
RB^MMBNDED  BY  A  BOARD  OK  OFFICERS  OF  THK  CORPS  OF  ENOHnOERS,  UNITED 
STATES   ARMY,  FEBRUARY,  1890. 

STATIONS  ON  THS  RIGHT  OB  OHESTSSFIBLD  SIDE  OF  THS  RIYER. 


§ 
1 

CO 


B 
C 


S 

F 
G 
H 


s 


i,'58b 


8,100 


305 


420 


745 
i*375 


400 


True  nortli. 


S.  820  20^  B. 


S.  680  20^  B. 


S.iV>WE. 


S.880  48'E. 


S.  170  88*  B. 


S.    lo   S'E. 


S.  2o  82'  W. 


J 
J 

*405 

s.'soso' w! 

K 

400 

S.  40  4'  W. 

L 

405 

s.  40  4'  ;v. 

M 

805 

S.  60  42'  W. 

N 

305 

S.IOOSO'W. 

o 

385 

&140  85'W. 

P 

406 

ai6o  4'W. 

Q 

R 

315 

S.  180 17'  w. 

360 

S.230  57'W. 

s 

415 

&30oi3'W. 

T 

405 

a  31037'  W. 

u 

405 

8.380  62'W. 

V 

395 

8.310  47'W. 

W 

800 

a  330 17' W. 

X 

335 

s.  19049' W. 

Y 

885 

a  6057'W. 

Z 

406 

S.  20  7'W. 

AA. 

1.S55 

a  no  33' B. 

AB 

2,030 

a  50  8'  B. 

AC 

366 

S.    2PWK. 

AD 

5;i6 

S.  10  8'  B. 

AB 

425 

a  00  IS*  E. 

AF 

845 

a  ooa^w. 

AO 

886 

a   10  37'W. 

480 


a  losrw. 


Edce  of  Ivrldge  •&  Muter  line,  thizd  pier.  M»yo*0  Bridge^  rMkoning  from 
Manoheeter. 

Point  Just  oataide  of  enbmergod  pier. 

Angle  in  maeonry,  npper  end  of  Riohmond  and  DanTiUe  Railroad  Com- 
pany's wharves  at  Booketta. 

Along  present  face  of  masoniy,  Riohmond  and  DaoTiile  whnrf  »t  Bock* 
etts. 

Angle  in  masonry. 

Along  present  face  of  masonry.  Riohmond  and  Dan^lle  wifearf  nt  Rock- 
etts. 

Point  in  rirer  25  feet  ftrom  present  comer  of  crib-work  of  wluurf—Rleh- 
mond  and  Danville  wharf^at  Rooketts. 

Screw  dock — Point  at  upper  outside  edge. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ho.  B. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ho.  A. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ho.  1. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ho.  8. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ho.  6. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ho.  7. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ha  9. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ho.  11. 

Point  is  15  feet  outside  of  preeent  mid  of  Jetty  lS[o.  18. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ho.  16. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Na  17. 

Point  is  15  feet  outside  of  preeent  end  of  Jetty  Ha  19. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ha  21.  , 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ha  23. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ha  25. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ha  27. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ha  29. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ha  81. 

Point  is  16feetout8ide  of  present  end  of  Jetty  Ha  83. 

Quarry  Wharf.  Point  is  16  feet  outside  feoe  of  present  wharf  ml  lower 
end. 

Point  is  15  feet  outside  of  iiresent  end  of  Jetty  Ha  85. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ho.  87. 

Point  is  15  feet  outside  of  present  end  of  Jetty  Ha  89. 

Point  is  16  fiset  outside  of  present  end  of  Jetty  Ha  41. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ho.  42. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ha  4S|. 

P  >int  is  15  feet  outside  of  preeent  end  of  Jetty  Ha  4&. 
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HARBOR-UinES  FOR  JAMES  RIYKR,  VlRQINIA-^Coiltmaed. 
STATIONS  ON  THE  BIGHT  OB  CHBSTJSBFIXLD  SIDB-ContkOMd. 


1 

1 

True  north. 

AH 

JPmC 

AI 

4M 

&  40  I'W. 

AJ 

466 

a  40  I'W. 

AK 

480 

8.  40  yw. 

AL 

400 

8.  1042'W. 

AM 

410 

8;*0<>26''b." 

AN 

816 

S.  0025^  B. 

AC 

206 

8.  2O20'  B. 

AP 

220 

a  4033'E. 

AQ 
AB 

206 

S.    G^'iffi' 

406 

3.    60  40^8. 

AS 

610 

S,    7O4*0'BL* 

AT 

606 

S.  120   8'  B. 

AU 
AV 

446 

8.  110   O'B. 

sViipivi'.' 

AW 

2,425 

s.  iio^wiB. 

• 

AX 

636 

S.    00  2'B. 

AY 

610 

S.    4047'B. 

AZ 

515 

8.    00  2'W. 

AAA 

505 

S.    10  7'W. 

AAB 

346 

8.    60  22'W. 

AAO 

385 

S.    Ooi7'W. 

AA1> 

515 

8. 10O25'  W. 

AAB 

480 

8. 130 17'  W. 

AAP 

475 

8. 180  38'  W. 

AAG 

480 

a  26O20'  W. 

AAB 

1,030 

8,280  4'  w. 

AAI 

1,725 

S.2fl0  47'  W. 

AAJ 

200 

S.  230  27'  W. 

AAK 

250 

S.  170  32'  W. 

AAL 

245 

a  100  55'  W. 

AAM 

846 

8.  50  24'  W. 

AAN 

245 

a  0O19'  B. 

AAO 

246 

8.  0°  16'  B. 

AAP 

250 

a  no  47'  B. 

AAQ 
AAB 

too 

a  120  23*8, 

006 

8. 140  60'  B. 

AA8 

006 

8.280  20'  B. 

K<"ii>r1kfi 


Poiat  ia  15  feet  oatoide  of  praoent  end  of  Jetty  Na  47. 
Point  is  16  feet  oateide  of  preaent  end  of  Jetty  No.  49. 
Point  ia  15  feet  onteide  of  preeent  end  of  Jetty  Na  6L 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  63. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  66w 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  67. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  60l 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  01. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  Na  01|. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  08. 

• 

Point  is  15  feet  outside  of  present  end  of  Jetty  Na  06. 
Point  is  16  feet  outside  of  present  end  of  Jetty  Na  07. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  Na  00. 
Point  is  16  feet  outside  of  present  end  of  Jetty  Na  71. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  73. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  Na  83. 
Point  is  15  feot  oatside  of  present  end  of  Jetty  No.  85. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  Na  87. 
Point  is  15  feet  outside  of  present  end  of  Jetty  Na  80. 
Point  is  16  feet  outside  of  present  end  of  Jetty  Na  91. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  03. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  05. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  07. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  00. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  101. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  103. 
Pointis  16  feet  oatside  of  present  end  of  Jetty  No.  111. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  119. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  121. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  123. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  125. 
Point  is  16  feet  outside  of  jyesent  end  of  Jetty  No.  127. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  129. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  13L 
Point  is  16  feet  outside  of  present  end  of  Jetty  No.  133. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  141. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  146. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  N«.  Uft^ 
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HARBOR-LINKS  FOR  JAMES  RIVER,  VIRGINIA— Continued. 
STATIONS  ON  THK  LEFT  OR  HENRICO  SIDE  OF  THE  SIVXR. 
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g.460   8'  X. 


845 


1,260 

'm 

i,'286' 
"385 
"385 
"465 
'"476 
"466 

"iii 
"ioo 

"865 
"620 
"400 
"385 
"276 
"27b 
"22b 
"22b 

"wb 

"«26 

*4flb 

"440 

"466 

"iii 
"iii 


S.28O80'  B. 

s.'u<>*ii"E. 

S!  b<>*43"E.' 

a 'bo*  28' w' 

S.*10  20''W. 


S.   6O20'W. 


s.  100  eft*  w. 

S,2lo"i'W.' 
a  310  32' W'. 

s.'L'2<>'ii''w.* 

s/lio'syW. 

S[  'so WW. 

'S.'V0^37'E*' 

8'.V40  26''e. 

'k'.'r>:ii'E,' 

a  50  40' E.* 

s'Von'E.' 
8.  so'ei' eV 

k!  "2<>'6i"e.' 

's!  bo  i"eV 
s.*  bo:i4''w. 

■  g."  0*028' eV 
*S."(I^28''E.* 
'8.'2o'yW. 

"a's'o'ii'W* 
a  "30  62' w! 

*a"8<>'24'*W. 

"s/ioiyw. 
a." '20  61' w. 

*s!  *0o*38''w. 


Anglo  at  the  northwest  corner  of  Shock oe  Creek  and  JomeaBiTer,  when 
masonry  of  retaining-wall  of  Riobmond  and  DanyiUe  BAilroad  and 
Sbockoe  Creek  meet. 

This  point  is  100  feet,  meaanreil  from  the  conter  line  of  tho  Ship  Looks 
at  riKht  angles  to  its  axis,  taken  at  lower  end  of  the  masonry. 

Point  is  at  angle  in  Clyde  Line  wharf;  160  feet  from  northwest  comer  of 
Gillies  Creek  and  Rlrer. 

Upper  edge  Davenport's  Wharf. 

Upper  edge  Donlop  &  McCance's  Wharf. 

Cedar  Works,  upper  edge  of  wharf. 

Brewery,  lower  edge  of  wharf. 

Point  is  65  feet  from  outside  edge  of  log  training-wall,  65  feet  up-strsaa 
side  of  pfles  of  biickyanl  wharf. 

Chesapeake  and  Ohio  mercbnndiHe  wharf.  Point  18  56  feet  from  outside 
ed^oof  wharf,  measured  alon^  its  slant  aide.  Thia  would  ahorten  the 
whurf  45  f(M)tin  direction  at  right  angles  to  riyer. 

Chesapeake  and  Ohio  boat  wharf.    Point  is  on  ontalde,  upper  edge. 

Point  is  16  feet  outside  present  end  of  Jetty  Ko.  18. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  18. 

Point  is  15  feet  outside  present  end  of  Jetty  No.  20. 

Point  is  15  feet  outside  prudent  end  of  Jetty  No.  22. 

Point  is  16  feet  outside  present  end  of  Jetty  Now  24. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  26L 

Point  is  15  feet  outside  present  end  of  Jetty  No.  28. 

Point  is  16  feet  outside  present  end  of  Jetty  No.  80. 

\  Point  is  15  feet  outside  present  end  of  Jetty  No.  32. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  34. 

Point  is  16  feet  outside  present  end  of  Jet^  Na  86. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  88. 

Poiut  is  15  feet  ouUide  present  end  of  Jetty  No.  40. 

Point  is  15  feet  outside  present  end  of  Jetty  Na  42. 

Point  is  16  feet  outoide  present  end  of  Jetty  Na44. 

Poiut  is  16  feet  outside  present  end  of  Jetty  KaiC 

Point  is  15  feet  outside  present  end  of  Jetty  Na  4fl|. 

Point  is  15  feet  oataide  of  present  end  of  trainlnc-wnll  ni  T^*^A-w«i>^  B^r. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ha  48. 

Point  U  16  feet  outside  of  present  end  of  Jetty  Ko.  60. 

Point  is  16  feet  outside  of  prosen  t  end  of  Jetty  Ha  n. 

Point  is  16  feet  outside  of  present  end  of  Jetty  Ka  54. 

Point  is  16  foot  outside  of  present  end  of  Jetty  Ka  6C. 


^ 


AI>1*EKDIX    t — ftEPORT   OlP  COLONEL   CRAIGHILL.         1019 


HARBOR-LINES  FOR  JAMES  RIVER,   YIROINIA— Continned. 
STATIONS  ON  THR  LEFT  OB  HENRICO  SIPB  OF  THE  BiyBit~Coiitln«|d. 


8 

5 

02 


S 
I 

ce 

S 


Tme  norih. 


Bamarks. 


ah 
ai 

ak 

al 


an 
ao 

ar 
aa 

at 
an 
av 
aw 

ax 


aab 
aao 
aad 


aaf 
aag 
aah 
aai 


n 

III 
IV 
V 
VI 


FeeU 


315 

S.  O^KKB. 

240 

S.  2O20'E. 

405 

S.  40  3'E. 

500 

S.  8o20'B. 

510 

S.IOOSO'E. 

485 

8.11o33'E. 

435 

S.  llo33'E. 

475 

S.110  39'E. 

2,465 

S.llo29'E. 

635 

S.  eoSS'E. 

525 

s.  50  ye. 

520 

S.  20  23'E. 

530 

&  1055' W. 

415 

S.  30  2'W. 

400 

S.  go  2'W. 

525 

S.10O25'W. 

490 

S.  U'3  44'W. 

515 

S.190  34'W. 

495 

S.240  34'W. 

3,710 

S.260  46'W. 

395 

S.20O  7'W. 

395 

&.  HP  VW. 

385 

S.  30  35*  E. 

215 

S.  110  03'  E. 

995 

S.  120  ^  E. 

505 

S.  140  43'  s. 

500 

S.28O10'  E. 

Point  is  16  feet  outaide  of  present  end  of  Jetty  No.  58. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  80. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  No.  68. 
Point  is  16  feet  ontside  of  present  end  of  Jetty  No.  64 
Point  is  15  feet  ontside  of  present  end  of  Jetty  No.  66. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  68. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  70. 
Point  is  16  feet  ontside  of  present  end  of  Jettjr  No.  7S. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  74. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  No.  84. 
Point  i)  16  feet  oatside  of  present  end  of  Jetty  No.  86. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  88. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  Na  90. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  No.  92. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  94. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  96. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  98. 
Point  is  15  feet  oatside  of  present  end  of  Jetty  No.  100. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  102. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  104. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  120. 
Point  is  16  feet  oatside  of  present  end  of  Jetty  No.  124. 
Point  is  15  feet  outside  of  present  end  of  Jetty  No.  128. 
Point  is  16  feet  outside  of  preeent  end  of  Jetty  No.  182. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  No.  134. 
Point  is  16  feet  ontside  of  present  end  of  Jetty  No.  142. 
Point  Is  16  feet  outside  of  present  end  of  Jetty  No.  14/6. 
Point  is  15  feet  ontside  of  present  end  of  Jetty  No.  150. 


STATIONS  ABOUND  MAYO'S  ISLAND. 


t 


1,350 

S.82O20'  B. 

110 

N.  70  40*  B. 

370 

N.530  49'W. 

515 

N.62O07'W. 

475 

N.82o20'W. 

Edge  of  liayo's  Bridge  on  south  Hide,  midway  between  first  and  second 
piers,  reckoning  from  Mayo's  Island  on  side  next  Manchester. 


Edge  of  Mayo's  Bridge  on  sonth  side  center  line  of  first  pisr^  T«Q.kfin&S&^ 
from  l£ayo's  Island  on  side  next  Biohm«u<fii. 


J 
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APPENDIX  J. 


IMPROVEMENT  OF  THE  HARBOR  AT  NORFOLK  AND  ITS  APPROACHES, 
VIRGINIA;  APPROACH  TO  NORFOLK,  VIRGINIA;  NAN8EM0ND  RIVER, 
VIRGINIA,  AND  APPOMATTOX  RIVER,  VIRGINIA ;  NORTH  LANDING  RIVER, 
VIRGINIA  AND  NORTH  CAROLINA ;  CURRITUCK  SOUND,  COANJOK  BAY 
AND  NORTH  RIVER  BAR,  NORTH  CAROLINA. 


REPORT  OF  LIEUTENANT  G.  J.  FIEBEaSR,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING  JUNE  20,  1890,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Norfolk  and  it^  approaches, 

Virginia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  (Norfolk)  navy-yard, 
between  Lambert's  Point  and  Fort 
Norfolk,  Virginia. 

3.  Nansemond  River,  Virginia. 


4.  Appomattox  River,  Virginia. 
.*>.  North  Landing   River,   Virginia  and 
North  Carolina. 

6.  Cnrritack  Sound,   Coanjok  Bay,  and 
'  North  River  Bar,  North  Carolina. 

7.  Removing  sanken  vessels  or  craft  ob- 

stracting  or  endangering  navigation. 


HARBOR-LINES. 

8.  Establishment  of  harbor-lines  of  Norfolk  and  Portsmonth  harbors  and  vicinity, 
Virginia. 


United-States  Engineer  Oppiob, 

Norfolk^  Va.j  July  2,  1890. 

General:  I  have  the  honor  tx)  transmit  herewith  the  annual  reports 
for  the  year  ending  June  30,  1890,  upon  the  works  of  river  and  harbor 
Improvements  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlBBEOER, 

First  Lieutj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


J  I. 

IMPRQVEMENT  OF   HARBOR  OF  NORFOLK  AND   ITS  APPROACHES,  VIR- 
GINIA. 

No  dredging  has  been  done  in  the  harbor  or  its  approach  since  March, 
1889.  A  survey  of  the  harbor  was  made  in  August,  1889,  to  determine 
the  condition  of  the  channel. 


APPENDIX  J, 


IMPROVEMENT  OF  THE  HARBOR  AT  NORFOLK  AND  ITS  APPROACHES, 
VIRGINIA;  APPROACH  TO  NORFOLK,  VIRGINIA;  NAN8EM0ND  RIVER, 
VIRGINIA,  AND  APPOMATFOX  RIVER,  VIRGINIA ;  NORTH  LANDING  RIVER, 
VIRGINIA  AND  NORTH  CAROLINA;  CURRITUCK  SOUND,  COANJOK  BAY 
AND  NORTH   RIVER  BAR,  NORTH  CAROLINA. 


REPORT  OF  LIEUTENANT  G,  J.  FIEBEGER,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  C BARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE 210,  1890,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Harbor  at  Norfolk  and  it^  approaches, 

Virginia. 

2.  Approach  to  Norfolk  Harbor  and  the 

United  States  (Norfolk)  navy-yard, 
between  Lambert'ii  Point  and  Fort 
Norfolk,  Virginia. 

3.  Nansemond  River,  Virginia. 


4.  Appomattox  River,  Virginia. 

5.  North  Landing   River,   Virginia  and 

North  Carolina. 

6.  Cnrritnck  Soand,   Coanjok  Bay,  and 
'  North  River  Bar,  North  Carolina. 

7.  Removing  sanken  vessels  or  craft  ob- 

etracting  or  endangering  navigation. 


HARBOR-LINES. 

8.  Establishment  of  harbor-lines  of  Norfolk  and  Portemonth  harbors  and  vicinity, 
Virginia. 


United-States  {)ngineer  Oppiob, 

Norfolk,  Va.j  July  2, 1890. 

General  :  I  have  the  honor  tx)  transmit  herewith  the  annual  reports 
for  the  year  ending  June  30,  1890,  upon  the  works  of  river  and  harbor 
improvements  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

G.  J.  FlBBEOER, 

J^'fV*^  Lieutj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U,  8,  A. 


J  I- 

IMPROVEMENT  OF   HARBOR  OF  NORFOLK  AND   ITS  APPROACHES,  VIR- 
GINIA. 

No  dredging  has  been  done  in  the  harbor  or  its  approach  since  March, 
1889.  A  survey  of  the  harbor  was  made  in  August,  1889,  to  determiBA. 
the  condition  of  the  channel. 
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The  cbanDel  in  the  SouUiern  Branch  ha«  not  shoaled  appreciably 
since  it  was  dredged  in  1886-'87  ;  there  only  remains  a  short  shoal  at 
its  month. 

The  channel  in  the  Eastern  Branch  dredged  in  1884-'85  has  shoaled 
about  1  foot. 

This  is  probably  dae  to  three  canscs :  (1)  It  was  too  narrow  for  easy 
navigation,  and  vessels  have  frequently  grounded  along  its  sides ;  (2) 
the  main  discharge  pipe  of  the  city  sewerage  system  enters  the  river 
here ;  (3)  the  projection  of  the  i)oint  near  the  Toll  Bridge  abutment 
throws  the  current  against  the  docks  opposite  to  it  and  causes  an  eddy 
and  reduction  of  velocity  along  tbe  docks  near  the  mouth  of  the  East- 
ern Branch,  where  the  discharge  pipe  enters  the  river. 

The  first  and  last  of  these  causes  will  be  removed  by  the  dredging 
proposed  in  the  last  annual  report. 

The  channel  elsewhere  in  the  harbor  and  its  approaches  has  sufficient 
depth  and  only  needs  greater  width  to  accommoilate  the  increasing 
commerce. 

Since  the  last  report  two  new  railroads  have  been  completed  from 
Norfolk  to  the  South  and  West ;  the  Norfolk  and  Carolina  and  Atlantic 
and  Danville  railroads. 

Money  statement. 

July  1,  1889,  amount  available $2,430.09 

Jnly  1,  1890,  amount  expended  during  fiscal  year,  exclusive  of  liabilities 
outetauding  July  1,  1«89 426.19 

July  1,  1890,  balance  available 2,003.90 

Amount  appropriated  by  act  of  Septeniber  19,  1890 150,000.00 

Amount  available  for  fiscal  year  ending  June  30,1891 152,003.00 

{Amount  (estimated)  required  for  completion  of  existing  project 307, 744, 00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30;  1892  150,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  ItitiG  and  1867. 


COMMERCIAL  STATISTICS. 


ApproxitnaU  amount  affreight  of  all  kinds  received  or  shipped  hy  water, 

[From  reooitU  of  Chamber  of  Commerce.] 


Tons. 


1668 
1889 


1.914,506 
2,243,087 


Tabular  statement  of  value  of  exports  and  imports  and  number  and  tonnage  of  vessels  regis- 
tered at  the  port  of  Norfolk,   Va, 


( 

Tears 

Foreiijn  vessela. 

Coaatwifte  vessels. 

Exports. 

ImporU 

eudiiig — 

Eotered. 

Cleared. 

Entered. 

Cleared. 

June  30->- 

J883.... 

1884.... 

1885.... 

1886.... 

1887.... 

1888.... 

1889.... 
Jan.  1,1890. 

Vo. 
64 
96 
66 
82 
73 
66 
51 
70 

Tons. 
29.572 
69, 421 
70.711 
67,168 
73,896 
69.  805 
64,975 
80,887 

No. 
135 
156 
127 
150 
208 
212 
227 
288 

Tons. 
112,529 
110,450 
102, 821 
141,913 
207,  428 
234,  644 
250,  351 
335,021 

No. 
1.314 
1,257 
1.330 
1,398 
1,432 
1.344 
1,328 
996 

Tons. 
1,  248. 461 
1, 003,  920 
1, 078. 484 
1.215,398 
1,  201,  365 
1.360,0:i3 
I.  286, 573 
1, 266, 4'.-0 

No. 
818 
880 
1,460 
1.555 
1,719 
1,474 
1,402 
1,302 

Tons. 
1,099,266 

996,062 
1,  275, 477 
1, 334.  557 
1,432.016 
1.354.620 
1. 290, 013 
1, 230, 189 

$18. 201. 75S 
12,351,«72 
14,  797.  046 
11,648,917 
14,383,337 
12.381,122 
13,8651,586 
12, 828, 641 

f]67.1S7 
233.  «7i 
128, 37S 
127,391 
99. 9M 
99. 584 
ITU  253 
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LETTER  OF  B.  O.  BANKS,   COLLECTOR  OF  CUSTOMS. 

CUSTOM-HOUSB,  KORFOLK,  Va., 

Colleetor't  Office,  May  23,  1890. 
Sir:  loolosed,  please  find  a  statement  of  imports,  exports,  number  of  vessels  en- 
tered and  cleared,  with  their  tonnage,  both  foreign  and  coastwise,  at  this  port  from 
Jan  nary  1, 1889,  to  December  31,  1889. 
Very  respectfully, 

B.  G.  Banks,  Colleetor, 
Lient.  G.  J.  Fiebeger,  U.  S.  A. 

IMPORT& 


ArticlM. 


Salt potradfl. 

Gnaoo tons. 

Kainit do.. 

Phosphate ....do.. 

Peraooal  effects 

Cotton-ties 

Wine  in  caaks 


Qnantity. 


21,594,450 

1,946 

3,996 

400 


896,000 
678 


Valae. 


$20,901 

08,R25 

27,486 

4,000 

275 

12,458 

861 


Articles. 


Whale  oil gallons. 

Wine  in  bottles  ...doaen. 

Olives  in  casks 

Miacellaneoua 


Total 


Qnaatity. 


1,835 

20 

4 


Yalae. 


12,500 

35 

12 

105 


166,958 


EXPORTS. 


Cotton Itales.. 

Coal tons.. 

Staves  

Lamber,  etc 

Tobacco 

Corn  ....................... 

Bark 

Spirita  tarpon  tine,  .barrela. 


243.982 

88,190 


27,930 

"*i,*o66 


«1].790,882 
•245. 122 
286,553 
200. 801 
186, 925 
17,375 
13,  9€0 
20,300 


Rosin bbls 

Cattle head.. 

Flour sacks.. 

Dry  goods 

Wheat bashela.. 

Miscellaneons 


Total. 


1,820 
738 


2,982 


$2,220 
53,600 
77,000 

160 
3,000 

443 


12,828,641 


NAVIGATIOlf. 


Direction. 


Foreign  ... 
Coastwise  . 

Total 


Vessels  cleared. 


No. 

288 

1,302 


1,590 


Ton*. 
335,021 
1, 230, 189 


1,665,210 


Yessds  entered. 


No. 
70 


1,066 


Tout. 

80,887 
1,265,^0 


1.846,857 


J  a- 

IBIPROVEMfiNT  OF  APPBOACH  TO  NORFOLK  HARBOR  AND  THE  UNITED 

STATES  NAVY- YARD  AT  NORFOLK,  VIRGINIA. 

The  object  of  this  improveineDt  is  to  secure  a  channel  700  feet  wide 
and  25  teet  deep  at  ordinary  low  water  by  dredging  and  the  construc- 
tion of  a  dike. 

The  contract,  made  during  the  last  fiscal  year  wit)i  P.  Sanford  Boss, 
was  extended  to  July  10, 1889,  by  the  Chief  of  Engineers,  and  completed. 

Under  this  contract  816,000  cubic  yards  of  piaterial  were  removed  by 
dredging.  A  survey  made  in  August,  1880,  revealed  a  channel  of  the 
desired  width  and  depth,  and  no  deterioration  has  been  shown  by  re- 
cent examinations.  « 

The  construction  of  the  dike  therefore  seems  unnecessary,  iand  no 
further  appropriation  is  needed  for  this  improvement. 

For  map  see  Reports  of  the  Chief  of  Bngineers,  1880,  page  816;  1886, 
page  1026;  1887,  page  970,  and  1889,  page  946. 

For  commercial  statistics  see  report  for  "improvement  of  Harbor 
l^orfolk,  and  its  approaches,  Virginia." 


m 

\ 
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Money  statement, 

Jaly  1, 1889,  amonn't  available $9,509.39 

AmooDt  received  from  officer  for  sale  of  fuel 10.50 

9,519.89 
Jnly  1,  1890,  amonnt  expended  during  fiscal  year,  exclusive  of 

liabilities  outstanding  July  1,  1889 $4,607.16 

July  1, 1890,  outstanding  liabilities.... .v.  102.44 

4,709.60 

July  1, 1890,  balance  available 4,810.29 

(  Amount  (estimated)  required  for  completion  of  existing  project 108,000.00 

<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


J3. 

IMPROVEMENT  OF  NANSEMOND  RIVER,  VIRGINIA. 

The  object  of  this  improvement  is,  briefly,  to  secare  a  12<foot  low- 
water  chanael  from  Suffolk  to  Hampton  Roads. 

The  contracts  entered  into  with  Charles  Bliven  and  Chester  T.  Caler 
duiing  the  last  fiscal  year  were  both  completed.  The  former  finished 
the  repairs  on  the  Western  Branch  Dike  Augast  2^  1889 ;  his  work  con- 
sisted in  replacing  sheet-piling  on  1,550  feet  of  the  old  dike  and  build- 
ing 330  feet  of  new  dike.  The  latter  dredged  a  channel  40  feet  wide 
and  11  feet  deep  at  ordinary  low  water  through  Suffolk  Shoal  where  the 
depth  was  formerly  from  7  to  8  feet.  The  amount  of  material  removed 
was  16,150  cubic  yards  and  28  saw-logs  and  piles. 

Future  work, — The  dredging  of  a  channel  of  the  width  and  depth  pro- 
posed will  be  carried  on  as  rapidly  as  the  money  appropriated  will  admit. 
The  ultimate  cost  will  probably  be  increased  beyond  the  estimate  if  the 
annual  appropriations  are  less  than  $25,000. 

For  map  of  river  see  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  page  1002.  / 

Money  statement. 

July  1,  1889,  amonnt  available $3,891.37 

July  1,  1890,  amount  expended  during  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,  1889 ,...      3,465.88 

July  1,  1890,  balance  available 1,425.49 

Amonnt  appropriated  by  act  of  September  19,  1890 10,000.00 

Amonnt  available  for  fiscal  year  ending  Jnne  30,1891 11,425.49 

f  Amonnt  (estimated)  required  for  completion  of  existing  project 132,500.00 
Amounted  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne 
N      30,  1892 1 25,000.00 

1  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
I     harbor  acts  of  1866  and  18^. 


COMMERCIAL  STATISTICS. 
[Compiled  by  lir.  James  Riddle,  asslAtant  en£liie«r.| 
Approximate  amount  of  freight  of  all  kinds  revMved  and  shipped  ky  wmier 


Ton*. 


J8g •. 109.900 

*o89 217.738 
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J  4. 

IMPBOVEMENT  OF  APPOMATTOX  RIVEB.  VlEGIlSflA. 

The  operations  of  the  fiscal  year  consisted  in  making  necessary  re- 
pairs to  works  and  plant  and  dredging  shoals  for  the  relief  of  commerce. 

Prom  the  shoal  at'Puddledock  Oat  8,910  cnbic  yards  of  material  were 
removed  in  July  and  August,  1889 ;  this  shoal  was  reformed  by  the 
winter  freshets. 

From  the  shoal  at  Sunken  Island  10,435  cubic  yards  were  reftioved 
in  April,  May,  and  June,  1890.  This  dredging  has  resulted  in  a  chan- 
nel at  least  40  feet  wide,  11  feet  deep,  where  formerly  the  depth  was  8 
to  9  feet. 

The  wing-dams  constructed  last  year  for  the  removal  of  Gatling's 
shoal  have  worked  very  successfully  and  formed  a  channel  11  feet  deep 
and  about  60  feet  wide. 

Future  work, — It  is  proposed  ag  rapidly  as  the  money  appropriated 
will  admit  to  complete  the  win^dams  and  training-walls  for  the  South 
Channel. 

The  shoals  of  the  river  which  were  formerly  distributed  throughout 
its  length  will  then  be  reduced  to  two,  Magazine  Bend  and  Puddledock 
Cut. 

As  stated  in' the  last  annual  report,  these  shoals  are  due  to  causes 
which  can  only  be  removed  at  a  great  cost  and  it  would  seem  best,  there- 
fore, to  remove  them  by  dredging  as  soon  as  they  form.  In  order  to  do 
this,  it  is  necessary  to  have  a  dredge  and  applian6es  always  ready. 

The  city  Qf  Petersburg  owns  a  4redge  which  is  kept  for  the  improve- 
ment of  the  harbor;  this  has  been  offered  to  the  Government  free  of 
cost  to  be  used  in  removing  shoals  below  the  harbor.  It  is  proposed 
with  this  and  the  tow-boat  and  plant  owned  by  the  Government  to 
dredge  and  maintain  a  channel  through  these  shoals  throughout  the 
year.  The  cost  of  dredging  is  estimated  at  $1,000  a  month.  During 
the  first  year  or  two  it  will  be  necessary^  to  keep  the  dredge  at  work  ' 
nearly  the  entire  year;  after  the  regulating  works  are  finished  this  will 
probably  be  decreased  to  eight  or  ten  months  of  the  year. 

Money  statement, 

July  1,  1889,  amount  available 85,132.77 

July  1,  1890,  amount  expended  during  iiscal  year,  exclusive  of 

liabilities  outstaudiujrjnly  1,  18^9 $4,679.69 

July  1,  1890,  outetanding  liabilitiea 1*^.95 

4, 692. 64 

July  1,  1890,  balance  available 440.13 

Amount  appropriated  by  act  of  September  ^9,  1 890 , 15, 000. 00 

Amount  available  for  fiscal  year  ending  June  30,  1891 15,440.13 

{Amount  (estimated)  rec^uired  for  completion  of  existing  project 15, 080. 00 
Amount  that  can  be  protitably  expended  in  iiscal  year  ending  June  30, 1892    15, 080. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

BNG  90 65 


^ 
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COMMERCIAL  STATISTICS. 


Tabular  Btatenxent  of  number  and  tonnage  of  vessels,  and  value  affreight  shipped  and  received 

at  Petersburg,  Fa, 


Years  ending- 


June  30 — 

1881... 

1882... 

1883... 

1884... 

1885... 

1886  .. 

1887... 

1888... 

1889... 
Jan.  1, 1890 


^0. 

Tonnage. 

645 

35,967 

917 

43,961 

980 

46,070 

924 

46,050 

893 

40.669 

953 

68,835 

836 

63,169 

599 

80,079 

595 

27,981 

598 

29,229 

Yalae  freights. 


Shipped.  Received. 


974,724 
79.154 
181. 763 
196.458 
230,508 
192,053 
104.923 
143,673 
132,072 
184,596 


$412,642 
519,209 
569,876 
612.472 
629.786 
474.250 
304,425 
372, 112 
270,03! 
823,256 


Approximate  amount  affreight  of  all  kinds  received  and  shipped  by  water. 

Tons. 

1888 30,626 

1889 , 26,121 


LETTER  OP  W.   E.   MORRISON,   PORT  WARDEN. 

Petersburg,  Va.,  May  21,  1890. 
Dear  Sir:  YonrsoflOth  jnst  at  hand.    Inclosed  I  hand  you  statemect  of  com- 
merce of  the  port  of  Petersburg  from  January  1,  1889,  to  January  1,  1890,  as  re- 
quested. 

Very  truly  yours, 

W.  E.  Morrison, 

Port  Warden. 

Commerce  of  the  port  of  Petersburg  from  January  1,  1889,  to  January  1, 1890, 


Articles. 


Inward, 

Anthracite  coal tons . . 

Bituminous  coal do 

Guano do  ... 

Fertilizers do  ... 

Sorap-iroa do.... 

Ice.... do 

day do 

Slate,  scrap do.. 

Wheat hushels.. 

Com do 

Oats do 

Peanuts do 

Oysters do 

Shells do 

Potatoes do.... 

Lime. do 

Cotton bales.. 

Snmao bafi^s.. 

Tobacco hogsheads.. 

Hogs 


Quantity. 

Value. 

5,684 

$34. 104 

1,286 

6.414 

457 

18,400 

7.387 

76,428 

40 

400 

1,352 

12, 578 

38 

695 

150 

150 

11.  579 

11,434 

3,539 

1,696 

2, 317 

1,301 

63. 675 

80.186 

3,115 

1,664 

12,500 

380 

5,295 

4,410 

4,940 

600 

717 

36.530 

1,507 

764 

54 

2,917 

16 

28 

Articles. 


Melons 

^mitnre  — 
Machinery  . . 
Merchandise 


Total. 


Outward. 

Lumber feet.. 

Wood cords.. 

Railroad  ties 

Merchandise 


Total.. 


Summary. 


Inward  commerce .. 
Outward  commerce. 


Grand  total 


Quantity. 


1,800 


693,368 

2,686 

550 


Value. 


$153 

2.200 

500 

30.426 


323,256 

s 


'8.606 

11,542 

220 

164.233 

164.506 


323.256 
184.506 


507,851 
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Js. 

IMPROVEMENT  OF  NORTH  LANDING  RIVER,  VIRGINIA  AND  NORTH  CARO- 
LINA- 

The  object  of  this  improvement  is  to  secare  a  channel  9  feet  deep  and 
80  feet  wide  from  North  Landing  Bridge  to  Ferr^by's  Island,  Ourrituck 
Sound. 

The  project  was  completed  June  30, 1884,  since  which  time  the  opera- 
tions have  consisted  in  removing  logs  abandoned  by  rafts. 

Between  December  1,  1889,  and  January  4, 1890,  with  a  hoister  hired 
in  open  market,  732  logs  and  numerous  stumps  were  removed  and  the 
river  cleared  of  obstructions  throughout  its  length. 

After  the  obstructions  were  removed  the  channel  was  in  a  very  good 
condition.  It  is  probable  that  some  dredging  will  be  necessary  from 
time  to  time  to  remove  shoals  caused  by  vessels  grounding  outside  of 
the  channel. 

Future  work, — ^The  only  operations  contemplated  for  the  present  are 
the  removal  of  obstructions.  The  balance  on  hand  will  suffice  and  no 
further  appropriation  is  necessary. 

This  river  forms  part  of  the  inland  water  route  from  ISTorfolk  to 
Albemarle  Sound. 

For  map  see  Annual  Report  of  the  Chief  of  Engineers  for  1889.  page 
962. 

Money  statement 

Jnly  1,  1889,  amount  available 13,629.69 

July  1,  1890,  amount  expended  dnring  fiscal  year,  exclasive  of  liabilities 
outstanding  July  1,1889 964.38 

July  1, 1890,  balance  avaUable 1,665.31 


J  6. 

IMPROVEMENT  OF  CURRITUCK  SOUND,  COANJOK  BAY,  AND  NORTH  RIVER 

BAR,  NORTH  CAROLINA. 

The  object  of  this  improvement  is  to  secure  a  9-foot  channel  at  ordi- 
nary low  stages  of  water  through  these  waters. 

The  river  and  harbor  act  of  August  11,  18S8,  appropriated  $7,500  for 
this  improvement.  A  project  for  its  expenditure  was  submitted  to  the 
Chief  of  Engineers  and  duly  approved. 

In  accordance  therewith  proposals  were  invited  August  28, 1889,  for 
dredging  near  Long  Point,  Currituck  Sound,  and  on  September  9, 1889, 
a  contract  was  entered'into  with  P.  Sanford  Boss,  the  lowest  bidder,  to 
do  the  wort  for  28J  cents  per  cubic  yard. 

He  commenced  work  October  31,  1889,  and  finished  January  6,  1890, 
having  removed  21,494  cubic  yards  of  material  and  71  logs.  This  work 
resulted  in  a  channel  60  to  80  feet  wide,  9  feet  deep,  and  4,250  feet  long 
where  the  depth  was  formerly  from  5  to  8  feet.  The  shoal  thus  dredged 
was  formed  by  the  washing  of  the  sides ;  the  material  taken  out  was 
removed  over  a  mile  from  the  channel. 

Future  tcorh, — The  channel  through  Currituck  Sound  is  efikxsx^^x^afc 
obstructed  by  sunken  logs,  but  otherwise  in  a  goo^  ^:»\sl^VC\w\.*  ^^^« 
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channel  through  Coanjok  Bay  is  obstructed  by  sunken  logs  and  has 
shoaled  through  the  washing  of  the  sidesr  It  is  estimated  that  the  ob- 
structions can  be  removed  and  the  channel  through  Coanjok  Bay  re- 
stored by  an  expenditure  of  $20,000.  It  is  not  proposed  to  widen  the 
channel  through  North  River  Bar  until  the  light-house  establishment 
place  the  range  beacons  proposed  for  the  channel  already  dredged. 

• 

2foney  statenient 

July  1,  1B89,  amount  available f7, 495.04 

JiilV  ly  1890,  atnouDt  expended  during  fiscal  year,  exclnsive  of  liabilities 

outstanding  July  1,  1689 6,651.20 

July  I,  1690,  balance  available 843.84 

f  Amount  (estimated)  required  for  completion  of  existiu^  project 39,885.68 

I  Aramin t  that  can  bo  profitably  expendtMl  i  n  fiscal  year  endiug  J  une  30,1892.     20, 000. 00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


Abstract  of  proposah  for  dredging  in  Currituck  Sound,  North  Carolina,  received  and  opened 
at  noon  of  August  28,  l?fe9,  hg  Lieut.  G.  J.  Fiehe^er^  Corpe  of  Engineere. 


No. 

Xame  and  address  of  bidder. 

Commence. 

Complete. 

Price 
per  cubic 
yard. 

1 

Chester  T.  Caler.  Norfolk.  Va 

April  1,1890 

In  ninety  days  .  - 

August  10,1890 

Two  months  from  dat« 
of  commencing. 

CenU. 
35 

2 
3 

P.  San  ford  Ross,  Jersey  City,  N.  J 

Amfrican  DredgiDfi  Company,  Pbiladel- 
pbia,  Pa. 

28* 
29» 

Contract  awarded  P.Sanford  Ross. 


COMMERCIAL  STATISTICS. 


NumheTy  claee,  and  tonnage  of  vessels  passing  through  Albemarle  and  Chetapeake  Candle 

Currituck  Soundy  etc. 


Years  ending- 


June  30— 

1885.... 

1886  .... 

1887.... 

1888.... 

1889.... 
June  1, 1890 


Steam- 
ers. 

Schoon- 
ers. 

Barges. 

Light- 
ers. 

Sloops. 

Kaft«. 

2.976 

1, 059 

613 

133 

204 

181 

3,271 

1,082 

549 

55 

178 

244 

3,369 

1.216 

5C8 

49 

181 

297 

3.864 

1,362 

361 

44 

2«5 

378 

4.065 

1,539 

683 

82 

353 

362 

4,169 

1,699 

878 

67 

446 

335 

FonnajT^. 


.116.  TT 
358.111 
43.S74'. 
445, 2S7 
454. 95« 


Approximate  amount  of  all  kinds  of  freight  pasHng  through  this  route, 
[From  records  of  Albemarle  and  Chesapeake  Canal  Company.] 


Tonsi 


1888 335,758 

1889 372,617 
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LETTER   OK   MR.    FKANKLIN   WKLD,    PRKSIDKNT  AT.IJKMARI.E    ANi>  CHK8APEAKE   CANAL 

COMPANY. 

Office  of  tiib  Albemarle  and  Ciiesapeakb  Canal  Company, 

Norfolk,  Va.,  May  24,  1890. 

Sir:  I  bf^g  leave  to  acknowledge  receipt  of  your  communicatiou  of  May  20,  and 
herewith  inclose  a  etatement  of  the  trade  through  thin  canal  for  the  time,  as  requested. 
HopiTig  this  may  furnish  you  the  information  you  desire,  if  not  we  will  he  pleased 
to  give  any  further  details  you  may  wish  and  he  iu  time  for  your  report, 
1  am,  yours,  very  respectfully, 

Franklin  Weld, 

President 
Lieut.  G.  J.  FiEBEGBfi,  U.  S.  A. 

• 

Statement  ofmerohandieef  etd.,  passed  through  Albemarh  and  Chesapeake  Canal  for  year 

ending  January  I,  1890. 

GOING  NORTH. 


Articloa. 


Cotton balea. 

Fiah barrels. 

NavRl  8toi09 do  ... 

Spirita  turpeDtioe do   . . 

l{ai;s poiiuda. 

01(1  iron do 

^^gB crat€9. 

Bacon pounds . 

AYood corilH . 

Peas  and  beans bushels. 

Kailroadtiea number. 

« 


Quantity. 


34,901 

0,860 

21,050 

580 

21.680 

129.  209 

2, 001 

3,250 

080 

6,318 

97,587 


Articles. 


Potatoes bushels 

Com do.. 

Peanuts bafcs 

Rice bushels 

Wheat do  .. 

Waller  melons number 

Lumber B.M.  feet 

Shingles 

Staves 

Lath  8  

Passengers 


Quantity. 


77,977 

105,844 

0,828 

10,486 

352 

205,484 

134, 521, 006 

88,687,685 

773,033 

6, 365, 100 

3.155 


GOING  SOUTH. 


Articles. 


Bread .....barrels. 

Beef  and  pork do  .. 

Cider  and  beer do  . . 

Flour do . . . 

Fish do... 

Molasses do..'. 

Spirits do... 

Sugar do  .. 

Coffee  sacks. 

Hats  and  shoes caHOM. 

Soap  and  can  'lies boxen . 

Tobacco do. . 

Nails kegs. 


Quantity 


2 

15. 429 

1,140 

54,328 

737 

2.CI7 

2.r49 

3,  293 
1,  572 

4.  L'Ol 
3,297 
4,703 
3,281 


Articles. 


Crates  of  ware 

Lime  and  cement casks 

Oyster-shells bnshels 

Iron pounds 

G  uano tons 

[lay ....« bales 

Salt sacks 

A  {O'icul  tuiul  lime bushels 

Oil barrels 

Coal tons 

Ico do. 

Passengers 


Quantity. 


333 

3.676 

20,  i50 

8,003,494 

5,380 

33,631 

10,  457 

505,  514 

4,184 

3,575 

4.156 

1)970 


V, 


J  7- 

REMOVING  SUNKEN    VESSELS  OR  CRAFT  OBSTRUCTING  OR  ENDANGER- 

ING  NAVIGATION. 


On  April  6, 1889,  the  wrecl:  of  the  bark  U.  L,  Pettingill  was  reported 
to  this  office  as  obstructing  navigation.  After  a  ])ersonal  examination, 
authority  was  granted  to  take  the  necessary  steps  for  its  removal. 
After  being  duly  advertised,  proposals  for  its  removal  were  invited, 
and  on  August  10,  188!),  a  contract  was  entered  into  with  Mr.  George 
McBlair  to  remove  it  for  $1,325. 

Between  August  14  and  30,  1889,  it  was  entirely  destroyed  by  the 
of  explosives,  no  wreckage  being  saved. 


> 
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J  8. 

ESTABLtSHMENT   OF   HARBOR  LINES   OF   NORFOLK  AND  PORTSMOUTH 

HARBORS  AND  THEIR  ADJACENT  WATERS. 

/ 

a.  harbor  lines  for  southern  branch  of  elizabeth  bitbb 
and  for  elizabeth  river  below  fort  norfolk. 

United  States  Engineer  Office, 

Baltimarej  Md.j  January  20,  1890. 

•  General  :  I  have  the  honor  to  submit  herewith  a  report  of  this  date 
of  the  Board  of  Engineers  ou  the  establishment  of  harbor-lines  for 
Norfolk  and  Portsmouth,  Va.,  constituted  by  Special  Orders  13,  series 
of  1889,  from  your  headquarters.  The  map  is  sent  in  a  separate  roll  by 
mail. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighiix, 

Colonel  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers  U.  8.  A. 

[First  indorsemeDt.] 

Office  Chief  of  Engineers, 

U.  8.  ArmTj 

January  21,  1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

It  appearing  that  the  establishment  of  harbor-lines  of  Norfolk  and 
Portsmouth  and  their  vicinity  is  essential  to  the  preservation  and  pro- 
tection of  the  harbors,  the  Secretary  of  War,  by  indorsement  of  Feb- 
ruary 2^  1880  (pa(!»ers  herewith),  approved  the  recommendation  of  the 
Chief  of  Engineers  that  a  Board  of  Officers  of  the  Corps  of  Engineers, 
be  constituted  to  establish  harbor-lines  of  Norfolk  and  Portsmouth  and 
their  vicinity,  in  accordance  with  the  provisions  of  section  12  of  the 
river  au<J  harbor,  act  of  August  11,  1888. 

The  Board  having  submitted  the  within  (2d)  report  and  accompany- 
ing tracing,  on  which  the  proposed  lines  for  the  Southern  Branch  of 
Elizabeth  River  and  tor  Elizabeth  Eiver  below  Fort  Norfolk  are  drawn, 
it  is  recommended  that  the  lines  selected  be  approved,  and  that  the  ap« 
proval  of  the  Secretary  be  placed  on  the  tracing  submitted. 
*  Thos.  Lincoln  Casey, 

Brig.  Oen.y  Chief  of  Engineers. 

Note.  ^The' approval  of  the  Secretary  of  War,  dated  January  23,1890, 
is  placed  upon  map  accompanying  this  report. 


REPORT  OF  BOARD  OF  ENGINBEBS. 


January  20, 1890. 


The  Board  met  •  •  •  November  7  and  December  20.  At  both 
meetings  were  present  the  president  and  members  of  the  State  harbor 
commissioners  and  chief  engineer  and  division  engineer  of  the  Norfolk 
and  Western  Railroad. 
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An  opportunity  was  given  all  to  express  their  views  on  the  interests 
affected  by  the  establishment  of  the  new  harbor-lines.  d 

The  Board  finds. that  no  lines  have  hitherto  been  established  along^ 
the  navy-yard  in  the  Southern  Branch ;  in  the  Elizabeth  River  below 
Fort  Norfolk  lines  were  adopted  in  December,  1883,  by  the  State  har- 
bor commissioners  on  the  recommendation  of  an  Advisory  Boatd,  con- 
stituted as  described  in  our  first  report. 

The  line  between  Fort  Norfolk  and  Lambert's  Point  was  afterwards 
changed  by  the  State  harbor  commissioners  in  October,  1886. 

A  full  description  of  the  lines  and  the  reasons  therefor  is  given  in  the 
annual  reiK)rts  of  the  harbor  commission  for  1884  and  1886-'87. 
These  reports  were  laid  before  the  Board  for  its  information,  l)ut  no 
printed  copies  could,  be  obtained  for  transmission  herewith. 

After  carefully  examining  existing  lines  and  structures,  the  Board 
recommends  the  adoption  of  the  following  lines,  in  continuation  of  those 
previously  recommended  and  adopted: 

SOUTHERN  BRANCH  OF  ELIZABETH  RIVBB. 

PoifUmouih  side. — From  (K)  the  line  follows  the  front  of  the  existing  sea-wall  and 
wharves  of  the  U.  S.  Navy- Yard  to  (1)  the  upper  corner  of  the  wharf  at  the  entrance 
of  the  timber  dry-dock;  thence  in  a  straigUt  line  655  feet  to  (m),  which  is  in  the 
prolongation  of  the  southern  boundary- wall  of  the  navy-yard  and  ^5  feet  from  its 
extremity. 

Berkley  side. — From  XX,  the  lower  corner  of  St.  Helena  Wharf,  the  line  runs  straight 
and  parallel  to  the  masonry  sea-wall  of  the  navy-yard  1,800  feet  to  XIX ;  thence  in 
a  straight  line  1,370  feet  to  XVIII,  the  lower  corner  of  Johnson's  V^harf ;  thence 
along  the  face  of  said  wharf  about  619  feet  to  XVII,  its  upper  end. 

The  establishmeut  of  these  lines,  in  conuection  with  tho^e  already  flkdopted,  will 
make  the  ruling  width  of  the  Southern  Branch  620  feet;  thus  admitting  of  a  channel 
500  feet  wide  and  25  feet  deep,  as  contemplated  in  the  latest  project  for  the  improve- 
ment of  this  harbor.  * 

ELIZABETH  RIVER  BELOW  FORT  NORFOLK. 

Norfolk  side, — From  (A)  the  lower  comer  of  the  wharf  at  Fort  Norfolk  the  line 
ruus  N.  440  30'  W.  2,900  feet  to  (B') ;  thence  N.  47°  56'  W.  5,700  feet  to  (C);  thence 
N.  40°  08'  W.  700  feet  to  (D') ;  thence  N.  25^  25'  W.  1,000  feet  to  (E')  the  iH)per  comer 
of  the  elevated  coal  pier  at  Lambert's  Point ;  theuce  along  the  face  of  said  pier  in 
rear  of  the  light-house  to  (F')  its  upp«^ corner. 

Portsmouth  aide. — From  the  point  (a)  previouslv  established  the  line  inns  N.  49^ 
W.  2,900  feet  to  (1) ;  thence  N.  89^  45'  W.  1,480  feet  to  (2) ;  thence  S.  80°  55'  W.  5,022 
feet  to  (3)  a  point  opposite  and  1,200  feet  from  the  upper  pier  at  Love's  Point. 

In  the  establishment  of  these  lines,  the  Board  was  governed  by  the 
following  considerations : 

1.  To  preserve  a  wide  entrance  into  the  inner  harbor,  between  Pin- 
ner's Point  and  Fort  Norfolk. 

2.  To  preserve  a  large  area  at  the  mohth  of  the  Western  Branch  for 
the  anchorage  of  large  and  small  vessels  using  this  port. 

3.  To  interfere  as  little  as  possible  with  the  plans  of  existing «and 
contemplated  strnctures  based  on  lines  previonsly  laid  down,  provided 
such  structures  did  not  unduly  contract  the  chanifel  and  interfere  witli 
navigation. 

Two  creeks  empty  into  the  Elizabeth  River  between  Fort  Norfolk 
and  Lambert's  Point,  Tarrant's  and  Lambert's;  we  recommend  that  an 
opening  of  400  feet  be  left  in  the  harbor-line  for  the  former  and  an 
o|>ening  of  600  feet  for  the  latter,  these  openings  to  be  located  as  show^^r 
on  the  accompanying  map. 

Tlie  lines  thus  far  recommended  meet  the  present  needs  of  these 
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born.    Tbey  will  be  further  extended  when  the  eoutemplated  construc- 
tion of  new  docks  creates  a  necessity  for  them. 

In  examining  this  harbor  the  Board  finds  that  along  many  of  the 
harbor-lines  there  have  been  constructed  solid  lines  of  wharves  with- 
out slips.  Vessels  loading  or  unloading  at  such  wharves  necessarily 
contract  the  water-way  reserved  for  general  navigation.  It  is  the  sense 
of  this  Board  that  no  such  constructions  be  allowed  in  the  fatare,  but 
that  all  wharves  be  constructed  with  suitable  slips  in  which  vessels 
may  lie,  thus  preserving  the  entire  channel  limited  by  the  harbor-lines 
for  the  movement  of  vessels  in  the  harbor. 
Kespectfully  submitted. 

Wm.  p.  Craighill, 
Colonel  Corps  of  Engineers^ 
Peter  C.  Hains, 
lAeut.  Col.  of  Engineers. 

G.  J.  FlEBEGER, 

First  Lieut,  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  8.  A. 


h.  HARBOR  LINES  FOR  EASTERN,  SOUTHERN,  AND  WESTERN  BRANCHES 
OF  ELIZABETH  RIVER,  FOR  ELIZABETH  RIVER  BELOW  WESTERN 
BRANCH,  AND  BULKHEAD  LINES  IN  NORFOLK  HARBOR  FROM 
NORFOLK  AND  WESTERN  RAILROAD  BRIDGE  AND  UNITED  STATES 
NAVy*YARD  TO  LAMBERT'S  POINT. 

Norfolk,  Va.,  April  30,  1890. 

•  •••••• 

The  Board  met  •  •  •  at  10  a.  m.,  April  8,  1890 ;  present,  Col. 
William  P.  Craighill,  Corps  of  Engineers,  First  Lieut.  G.  J.  Fiebeger, 
Corps  of  Engineers;  absent,  Lieut.  Col.  Peter  C.  Hains,  Corps  of  En- 
gineers. 

The  following  citizens  of  Norfolk  and  vicinity  were  present  and  were 
given  an  opportunity  to  express  their  views  on  the  matters  under  con- 
sideration :  Charles  G.  Elliott,  president  State  Harbor  Commission  ;  V. 
D.  Grouer,  W.  G.  Elliott,  W.  H.  Doyle,  T.  W.  M.  Draper,  M.  P.  Rue, 
and  W.  S.  4ol»"8on.  Letters  were  also  received  from  W.  W.  Cole, 
Chief  Engineer  Norfolk  and  Western  Railroad,  and  Col.  William  Lamb. 

The  applications  for  the  extension  of  the  harbor-lines  in  the  eastern, 
southern,  and  western  branches  and  the  Elizabeth  River  were  laid  be- 
fore the  Board  and  carefully  considered. 

It  having  been  made  manifest  to  the  Board  that  the  establishment  of 
harbor  lines  in  the  eastern,  southern,  and  western  branches  and  the 
Elizabeth  River,  where  not  already  done,  is  necessary  for  the  preserva- 
tion of  the  harbor,  the  Board  recommends  pier  and  bulkhead  lines  for 
the  waters  as  given  Below. 

As  stated  in  a  previous  report,  the  Board  finds  the  construction  of 
wharves  in  this  harbor,  in  many  cases,  very  faulty,  no  slips  having 
been  provided  for  the  reception  of  vessels  loading  and  unloading. 

To  prevent  the  continuance  of  this  class  of  structures,  the  Board  rec- 
ommends the  adoption  of  bulkhead  lines  in  addition  to  pier  lines,  and 
further  recommends  that  no  deposits  and  no  stnictures  except  piers 
with  suitable  slips  along  the  sides  be  allowed  to  extend  beyond  the  bulk- 
head lines. 
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EoMtem  Branchf  from  Norfolk  and  Western  Railroad  Bridge  to  Broad  CVee%. 

PI£K  LINES. 

North  Bank :  Fett 

.    T  toU.N.  81o28'E 1..  2,790 

U  to  V,  N.  81°  28' E 290 

V  to  W,  S.  77<^  44' E , 4,250. 

W  to  X,  S.  71C  30' E 1,670 

XtoY,S.  880  45'E 1,500 

YtoZ.N.  76°  10' E;. 3,640 

ZtoAA.N.  170  45E 670 

BBtoCCS-  170  45' W 870 

CC  to  DD, S.  630  45' E  ..'. 1,370 

South  Bauk: 

XXVm  to  XXIX,  N.  820  07' E 2,855 

XXIX  to  XXX,  S.  8I0  OO' E 1,450 

XXX  to  XXXI,  8.78°  16' E - 2,650 

XXXI  to  XXXII,  S.  71^  20' E 700 

XXXII  to  XXXIII,  S.  740  40' E 2,000 

XXXIII  to  XXXIV,  N.75'^  51' E 3,780 

XXXIV  to  XXXV,  S.  88^  48' E 900 

XXXVtoXXXVl,S,  670  45E 1,450 

Poi  n  t  BB  is  at  eastern  end  of  draw  of  Norfolk  and  Virginia  JBeach  Railroad  Bridge. 
The  distance  from  A  A  to  BB  is  560  feet. 

BULKHEAD  LINES.  ' 

These  lines  are  parallel  to  and  250  feet  from  the  pier  lines  given  Ubove. 
Southern  Branch,  from  United  States  Nary  Yard  to  Money  Point, 

PIER  LINES. 

East  Bank.                                                                        •                   ,                      ^  Feet 

XVII  to  XVI,  S.  0°  00' E * 5JJ0 

XVI  to  XV,  S.  190  47' E 1,950 

XV  to  XIV,  8.2°  OO'E - 1,080 

XIV  to  XIII,  S.  170  13' W 1,740 

XIII  to  XII,  S.  60  10'  E 1,150 

XII  to  XI,  8.  200  05' W : 1,030 

XltoX.  8.  260  55'W -. , 1,600 

X  to  IX,  8.  480  09' W , 1,220 

IX  to  VIII,  8. 68^22' w i,:m 

VIII  to  VII,  8.  41O00' W 350 

VII  to  VI,  8.  20^00' W 450 

Vlto  V,  8.  1<^00' W 850 

West  Bank. 

mtow,  8.  170  OO'-W.... «. 390 

n  toa,  8.  4030'E 800 

otop,  8.20O00'E , 930 

i)tog,  S.llO30'E 960 

q  to  q%  along  face  of  Nottingham  &,  Wrenn^s  wharf. 

9'tor,  8.17055' W 1,420 

rto»,8.0oi5'E 2,.'j00 

8to*,8.27o  04'W l.-^iOO 

t  to  tt,  8. 550  50'  W 560 

f*totJ,8.  6804.VW 1,730 

«  to  w,  8. 52<^  45'  W 890 

wtoa;,S.  28^50'  W : 570 

sctoy,S.  00  00'  W.-... 1.230 

BULKHEAD  LINES. 

These  lines  are  parallel  to  and  250  feet  ixom  the  pier  lines  given  ahove. 
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Western  branch,  from  toll-bridge  to  Us  mouth, 

PIER  LINES. 

South  bank :  ^•«^- 

lto2,N.890  45' W 1,480 

2to3,S.80o  55/  w 5,020 

3  to  4,  S.  820  26' W 2.050 

4  to  5,  S.  51°  56' W 2,060 

5to6.S.28<5  30'  W - 4.700 

North  Bauk : 

36  to37,N.  24052'E 5,300 

37to3d.N.  65«>54'E 1 2,400 

38  to  39,  N.  840  26'  E 1.800 

39  t^  40,  N.  8O0  46' E 1,275 

40  to  41.  N.  450  30'  E 2,150 

Poiut  (6)  lA  east  face  of  bridge,  120  feet  from  south  end  of  draw. 

The  distance  from  €  to  36  is  650  feet. 

BULKHEAD  LINES. 

These  lines  are  parallel  to  and  250  feet  from  the  pier-lines  ^iyen  abovew 

Elizabeth  River  below  Western  Branch, 


PIER  LINES. 

East  bank :  Feet 

F'toG'.N.  24055'E 10.370 

West  bank : 

41  to42,N.  370  40'  W  3,975 

42  to  43,  N.  8°  35' VV 2.200 

43  to  44,  N.  52^  45'  W   3,700 

BULKHEAD  LINES.  » 

From  pier  line: 

From  F' to  G' 400 

From  41  to  43 400 

From  43  to  44 250 

Bulkhead  lines  in  hUrbor  from  Norfolk  and  Western  Railroad  Bridge  and  United  States 

Navy-Yard  to  Lamberfs  Foint, 

Feet 

From  XVIII  to  XXIV 250  Inside  of  pier  line  already  establiiihed. 

XXIV  to  XXVI 300  Do. 

XXVI  to  XXVIII 250  Do. 

dtoa 400  Do. 

atol 400  Do. 

Cto  B 300  Do. 

AtoE' 400  Do. 

Wherever  in  the  harbor  or  its  iidjaceut  waters  the  ordinary  low-water 
shore-line  is  nearer  to  the  pier  line  than  250  feet,  this  shore-line  shall 
become  the  bulkhead  line, 

Wm.  p.  Obaighill, 
Colonelj  Corps  of  Engineers. 
Peter  C.  Hains, 
IdeuL  Col.  of  Engineers, 

G^  J.  FlEBEQEB, 

First  Lieutj  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  U.  S.  A. 
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[First  indorsoment.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  8,  1890. 

Respectfully  submitted  to  the  Secretary  of  War. 

It  appearing  that  theestablishmeutof  the  harbor-lines  of  Norfolk  and 
Portsmouth  and  their  vicinity  is  essential  to  the  preservation  and  pro- 
tection of  the  harbors,  the  Secretary  of  War,  by  indorsement  of  Febru- 
ary 2, 1889  (paperherewith),  approved  the  recommendation  of  the  Chief 
of  Engineers  that  a  Board  of  Officers  of  the  Corps,  of  Engineers  be  con- 
stituted to  establish  the  harbor  lines  of  Norfolk,  and  Portsmouth  and 
their  vicinity,  in  accordance  with  the  provisions  of  section  12  of  the 
river  and  harbor  act  of  August  11, 1888. 

The  Board  having  submitted  the  within  report  and  accompanying 
tracings,  on  which  the  proposed  pier  and  bnlkheail  lines  for  Eastern 
Branch  of  Elizabeth  River  from  Norfolk  and  Western  Railroad  Bridge 
to  Broad  Creek ;  for  Southern  Branch  of  Elizabeth  River  from  United 
States  Navy- Yard  to  Money  Point;  for  Western  Branch  of  Elizabeth 
River  from  Toll  Bridge  to  its  mouth,  and  for  Elizabeth  River  below 
Western  Branch,  and  bulkhead  lines  in  the  harbor  from  Norfolk  and 
Westen  Railroad  Bridge  and  United  States  Navy  Yard  to  Lambert's 
Point,  are  drawn,  it  is  recommended  that  the  lines  selected  be  approved, 
and  that  the  approval  of  the  Secretary  be  placed  on  the  report  and  on 
the  tracings  submitted. 

Thos.  Lincoln  Casey, 
Brig,  Oen,^  Chief  of  Engineers. 

(Sflcocd  .indorMmeDt.] 

War  Department, 

May  9, 1880. 
Approved* 

Bedfield  Proctor, 
Secretary  of  War. 
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A. 

Act,  proposed,  to  facilitate  collection  of  commercial  statistics. 

Adam»on,  W.  M.  B.  (canal-boat),  removal  of  wreck  of 

Agat«  BajL  Harbor,  Minn.,  improvement  of %. 

Anuapee  Harbor,  Wla.,  improvement  of 

Alabam^i  Great  Northwestern  Railway  Company,  bridge  of, 
across  Alabama  Kiver 

Alabama  Kiver,  Ala.,  improvement  of 

Alabama  River,  near  Montgomery.  Ala.,  bridge  over 

Allegheny  RJ ver,  Pa.,  improvement  of • 

AITegheny  River,  Pa.,  dam  at  Herr's  Inland,  constntction  of  . . 

AUoway  Creek,  X.  J.,  examination  and  survey  of 

Altamaoa  River,  Ga.,  imi)rovement  of . 

Alterations  of  bridges  obstructing  navigation 

Amicus  (bargee),  removal  of  wreck  of .\. . . 

Amit«  River,  La.,  improvement  of 

^ndersonvilleand  AngustA,Ga.,  Savannah  River  between,  ex- 
aminatiun  and  survey  of 

Anna  A.  Holt<m  (schooner),  removal  of  wreck  of 

Apalachicola  Bay,  FJa.,  improvement  of ^ 

Apalachicola  River,  Fla.,  improvement  of 

Apiyfnattox  River.  Va..  improvement  of 

Ap]ioqninimink  Creek,  Del.,  examination  and  survey  of 

Approach  to  Norfolk  Harbor  and  navy-yard,  Iwtween  Lam- 
DCf t'«  Point  and  Fort  Norfolk,  Va.,  imp'rovenent  of 

Approaches  to  Norfolk  Harbor.  Ya.,  improvement  of 

Aqueduct  Bridge,  D.  C,  to  Mount  Vernon,  Vji.,  survey  of  road 
from 

Aqueduct,  Washington  .*..., 

Aquitf  Creek.  Va.,  examination  and  survey  of 

t  Aransas  Pass  and  Bay  up  to  Rockport  and  Cor|)U8  Chriati, 

•  Tex.,  improvement  of *-. 

Arkansas  River,  Ark%,  improvement  of 

Arkansas  River,  Ark.  and  Kans..  removing  obstructions 

Arkansas  River,  near  Cummln^'s  Lauding.  Ark.,  bridge  over. 

Arkansas  River,  near  Fort  Smith,  Ark.,  orid^e  over 

Arthur  KiU.  N.  Y.  and  N.  J.,  improvement  ot 

Ashland  Harbor.  Wis.,  improvement  of 

Ashby  River,  S.  C,  improvement  of ,1 

Ashtabula  Harbor,  Ohio,  improvement  of ^ 

Ashtabula  Harbor,  Ohio,  wreck  in.  removal  of 

Atchafalaya  and  Red  riveis.  rectification  of 

Angusta,  Ga.,  protection  of,  from  floods 

Augusta,  Ga.,  Savannah  River  above,  examination  and  survey 
of : 

Angusta,  Ga.,  Savannah  River  above,  improvement  of 

Augusta  and  Andersonville,  Ga.,  Savannah  River  between,  ex- 
amination and  survey  of 

AngusUi  and  Savannan,  Ga.,  Savannah  River  between,  im- 
provement of '. 

An  Sable  Haj: bor,  Mich.,  improvement  of 

B. 

Back  Cove  Channel,  Portland  Harbor,  Me.,  bridge  obstructing 

Bark  Cove  Channel,  Poitland  Harbor,  Me  ,  improvement  of... 

Bagaduee  River,  Me.,  improvement  of 

Baltimore  Harbor,  Md.,  and  channel  to  Baltimore,  improve- 
ment of ; 

Barren,  Green  and,  rivers,  Ky.,  operating  and  care  of  locks 
and  dams  on 

Bartholomew  Bavou,  La.  and  Ark.,  improvement  of 

Battalion  of  Engineers 

Battlefields,  maps  of 

Bayon  Bartholomew,  La.  and  Ark.,  improvement  of 
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Bayou  B<puf,  La., improvement  of 

Bayou  Buffalo,  Tex.,  improvement  of 

Bayou,  Cedar,  Tex.,  hat  at  month  of,  examination  and  survey 


of. 


and 


Bayou  Courtableau,  La.,  improvement  of 

Bayou,  Cyprefls,  and  the  lakes  between  Jefferson,  Tex., 

Shreveport,  La.,  improvement  of 

Bayou  I)  Arbonne,  La.,  improvement  of 

Bayou  Dorcheat,  La.,  improvenlent  of 

Bayou  La  Fourche.  La.,  improvement  of , 

Bayou  La  Grange,  Fla.,  improvement  of 

Bayou  Macon  and  Tensas  River,  La.,  improvement  of 

Bayou  Plaquemine,  La.,  improvement  or 

Bayou  Plaquemine,  La.,  securing  mouth  from  futtber  caving. . 

Bayou,  St-eeles,  Miss.,  improvement  of 

Bayou  Terrebonne,  La.,  improvement  of 

Bay  Ridge  (steamer),  removal  of  wreck  of 

Beaiifoi-t  and  Coosaw  River,  S.  C,  Beaufort  River  between, 

examination  and  suri'ey  of 

Beaufort  and  Newbern,  N.  C,  inland  water  way  between, 

improvement  of. 

Beaufort  Harbor,  N.  C.,  improvement  of 

Beaufort  Harbor  and  New  River,  N.  C,  inland  water  way  be- 
tween, improvement  of 

Beaufort  River.  S.  C,  from  Beaufort  to  Coosaw  River,  and  at 

Brickyard,  examination  and  survey  of ., 

Belfast  Harbor,  Me.,  examination  ana  survey  of . . '. 

Belfast  Harbor.  Me.,  improvement  of ". 

Belluny  River,  N.  H.,  improvement  of 

Bellefontaine  Bluffs,  Mo.,  bridge  over  Missouri  River  at 

Benedict  and  Hill's  Landing.  Md.,  Patuxent  River,  between, 

improvement  of 

Benjamin  Gart^ide  (schooner),  removal  of  wreck  of 

Beverly,  Ohio,  bridge  over  Muskingum  River  at 

Beverly  Harbor,  Mass.,  examination  and  sur\'ey  of 

Big  Black  River,  Miss.,  improvement  of 

Big  Hatchee  River,  Tenn.,  improvement  of 

Big  Sandy  River,  W.  Va.  and  Ky-i  improvement  of 

Big  Sandy  River,  bridge  over  Ohio  River  about  1}  miles  above 

mouth  of 

Ble  Sunflower  River,  Miss.,  improvement  of 

BiU,  proposed,  to  facilitate  collection  of  commercial  statistics. 
Bills  authorizing  construction  of  bridges,  examinations  and 

report*  on , .• . . , 

Bills  authorizing  construction  of  bridges  over  Mississippi 

River  at  New  Orleans,  La 

Biloxi  Harbor,  Miss.,  improvement  of 

Blaok  Lake  Harbor,  Mich.,  improvement  of 

Black  River,  Ark.  and  Mo., improvement  of 

Black  River,  Ark.  and  Mo.,  oDstmction  of,  by  rafts,  and  in- 

iury  todam 

Black  and  Ouachita  rivers,  Ark.  and  La.,  improvement  of 

Black  River,  Mich.,  mouth  of,  improvement  of 

Black  River,  Mo.,  improvement  of 

Black  River,  N.  C,  improvement  of 

Black  River  Harbor,  Ohio,  improvement  of 

Black  Rock  Harbor,  Conn. ^improvement  of 

Black  Warrior  River,  Ala.,  from  Tuscaloosa  to  Daniels  Creek, 

improvement  of 

BlocK  Island,  R.  I.,  harbor  of  refuge  at,  improvement  of 

Board  of  Engineers,  The 

BoBuf,  Bayou,  La.,  improvement  of 

Bogue  Falia  and  Tchefuucte  River,  La.,  improvement  of 

Bogne  Sound,  N.  C,  improvement  of 

Boston  and  Lowell  Railroad  Company,  bridge  of,  over  Charles 

'River,  Mass 

Boston  and  Maine  Railroad  (Company,  bridge  of.  over  Charles 

River,  Mass 

Boston,  Mass.,  bridges  of  city  of,  over  Charlea  River 

Boston,  Mas8.,  bridges  over  Charles  River  at 

Boston,  Mass.,  defenses  of 

Boston  Harbor,  Mass.,  establishment  of  harbor  lines  in 

Boston  Harbor,  Mass.,  improvement  of 

Brazos  Santiago  Harbor.  Tex.,  improvement  of 

Breakwater,  near  life-aaving  station,  East  Point  Judith,  R.  I., 

construction  of,  examination  and  survey  for 

Breakwater  at  Gordon's  Landing,  Lake  Charaplain,  Vt.,  con- 
struction of.  1-        '        • 
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Breakwater  at  mouth  of  Narrow  River,  Narraeanaett  Bay,  R. 

I.,  construotion  of,  examination  and  survey  for 

Breakwater  at  New  Haven  Harbor,  Conn.,  oonatruction  of ' 

Breakwater  at  Petoskey  Harbor,  Mich.,  examination  and  aor-  I 

vey  far ! 

Breakwater  at  Rouse's  Point,  Lake  Ckamplain,  N.  Y.,  construe- 1 

tion  of. 

Breakwater  at  mouth  of  Saco  River,  Me.,  improvement  of j 

Breakwaters,  etc.,  occupation  or  iivjury  of,  by  corporations  or  i 

individuals .* ] 

Breton  Bay,  Leonardtown,  Md.,  improvement  of ; 

Brickyard,  Beaufort  River  at,  S.  C,  examinaUon  and  survey  of .{ 
Bridge  over  Eastern  Branch  of  the  Fotomao  River,  D.  C,  con-  j 

at  ru  ction  of | 

Bridge  over  Mill  Creek  at  Fort  Monroe,  Va 

Bridgeport  Harbor,  Conn.,  Improvement  of i 

Brideee  and  roads  in  Yellowatone  National  Park,  oonstrnctidn  ! 

and  impro  vemen  tof ' 

Bridges  obstructing  navigation I 

Bridges  over  navigable  waters,  examlnatlona  of  plana  and  loca-  ; 

tions  of  proposed ' 

Bridging  navigable  waters  of  the  United  States 

Broad  Creek,  Del.,  improvement  of .^ ' 

Broad  Creek,  near  Laurel,  Del.,  bridge  over 

Broadkiln  River,  Del.,  improvement  of i 

Brook  Neal  and  Pig  River,  Staunton  River,  Va.,  between,  im-  i 

Pfovement  of ' 

Brook  Neal  and  Randolph,  Staunton  River,  Va.,  between,  im-  ! 

provement  of i 

Brown's  Creek,  SayvUle,  N.  Y.,  examination  and  survey  of 

Brunswick  Harbor,  Oa.,  improTcment  of ' 

^rush  Creek,  Ohio,  bridge  over  Muskingum  River  near  month  i 

of .1 

Buckhannon  River,  W.  Va.,  improvement  of 

Buffalo  Bayou,  Tex.,  improvement  of 

Buffalo  Harbor,  N.  Y.,  improvement  of. i 

Bull's  Bay  and  Charleston  Harbor,  S.  C,  waters  connecting,  i 

examination  and  survey  of 

Barlington  Harbor,  Vt.,  improvement  of 

Buttermilk  Channel,  New  York  Harbor,  N.  Y.,  Improvement  of. 

C. 
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Partn. 


Gable-^leries , 

Cache  River,  Ark.,  improvement  of 

^  Cahaba  River,  Ala.,  improvement  of , 

'  Calcasieu  River  and  Paas,  La.,  improvement  of 1 

Caloosahatchie  River,  Fia.,  improvement  of *. 

Calumet  Harbor,  III.,  improvement  of 

Calumet  Harbor.  111.,  use  of  piers  in 

Calumet  River,  111.  and  Ind.,  improvement  of 

Cambridge,  Mass.,  bridges  of  ci^  of,  over  Charles  River 

Cambridge,  Mass.,  bridges  over  Charles  River  at 

Cambridge  Harbor,  Md.,  improvement  of 

Cambridge  Harbor,  Md.,  wreck  in,  removal  of 

Camden,  Ark..  Ouachita  River  above,  improvement  of 

Camden,  N.  J.,  and  PhiladelpUia,  Pa.,  harbor  betweeui^im- 
provement  of 

Camden  Harbor,  Me.,  improvement  of 

Canal,  Cascades,  Coliunbia  River,  Oregon,  constrnction  of 

Canal,  Coosa  KivCr,  6a.  and  Ala.,  operating  and  care  of  looks 
and  dams  on 

Canal,  Des  Moines  Rapids,  operating  and  care  of 

Canal,  Fox  River,  Wis.,  operating  and  care  of  locks  and  dams 


on 


Canal,  Great  Kanawha  River,  W.  Va.,  operating  and  care  of 

locks  and  dams  on 

Canal,  Green  and  Barren  rivers,  Ky.,  operating  and  care  of 

locks  and  dams  on. .' 

Canal,  Illinois  and  Miasissippi,  location  of 

Canal,  Kentucky  River,  Ky.,  operating  and  care  of  locks  and 

dams  on 

Canal,  La  Grange  Lock,  Illinois  River,  operating  and  care  of. . 

Canal,  Louisville  and  Portland,  operating  and  care  of 

Canal,  Monongahela  River,  W.  Va.  and  Fa.,  operating  and  care 

of  locks  and  dams  on 

Canal, Monongahela  River,  purchase  of  lock  and  dam  No.  1 ... 
Canal,  Muskingum  River,  Ohio,  operating  and  care  of  looks 

and  dams  on *. 

Canal,  St  Clair  Flats,  Mich.,  improvement  of 


51    595 
54    622 

274 

306 
22    446 

13    344 
112 
141 

110 
9    387 
56    636 

352 

.   13    338 

I 
13    335  ! 

13  335  I 

98  933  i 

335  , 

06  928  I 

120  j 

119  i 

63    669 
146 

336 
240 
185 
299 

141 
308 
69  '724 


5 
200 
165 
180 
151 
260 

262  ■ 
340 
340 

101  940 
101  942 
188 

86  882 
19  436 
326 

167 
209 

258 

233 

237 
263 

238 
262 
230 

226 
226 

228 
283 


Partm. 


1062 
1234 

1048 


1082 
1081 
1404 

1807 
1239 


2668 
2875 


PartrV. 


3489 


3591 


3449 


2279 
'2208 

2879 


1661 
1760 
1506 


1658 


1946 

2404 
2576 


3497 

8470 
8470 


1878 


8062 


2064 

2378 

2246 

2256 
2580 

2266 
2574 
2221 

2192 
2193 


2201 


INDEX. 


Paife. 


I,  M 


Subject. 


Canal,  St.  Clair  Flats,  Mich.,  operating  and  care  of 

Canal,  St  Marv's  Falla,  Mich.,  operating  and  care  of 

Canarsie  Bay,  N.  Y.,  improvement  of 

Caney  Fork  River,  Tenn.,  Improvement  of 

Caney  Fork  River,  between  Smith  and  Putnam  counties,  Tenn., 
bridee  over » 

Cape  Ann,  Mass.,  Sandy  Bay,  harbor  of  refuge  at,  improve- 
ment of 


Cape  Charles  City  Harbor,  and  approaches  by  Cheuton  Inlet, 
Va.,  examination  and  survey  or 


Cape  Fear,  North  East  River,  N.  C,  examination  and  survey 
of. 


Cape  Fear  River.  N.  C.,  above  Wilmington,  improvement  of 

Cape  Fear  River,  N.  C.,  at  and  below  Wilmington,  improve- 
ment of 

Cape  Henry,  Va.,  wreck  in  Chesapeake  Bay,  in  channel  be- 
tween Hampton  Roads  and,  removjU  of  . . .'. 

Carquinez,  Straits  of,  Cal..  etc.,  survev  of 

Cartnage  and  Edinburgh,  Pearl  River,  Miss.,  between,  improve- 
ment of 

Carthage  and  Jackson,  Pearl  River,  Miss.,  between,  improve- 
ment of 

Cascades  Canal,  Columbia  River,  Oregon,  construction  of 

Casemates,  torpedo 

Casilda  (barge),  removal  of  wreck  of 

Cedar  Bayou,  Galveston  Bay,  Tex.,  bar  at  mouth  of.  examina- 
tion and  survey  of 

Cedar  Keys  Harbor,  Fla.,  improvement  of 

Cedar  River  Harbor,  Mich.,  improvement  of 

Celilo  Falla,  Columbia  River,  Oregon  and  Wash.,  overcoming 
obstructions  at 

Central  Vermont  Railroad  Company,  bridge  of,  over  Missin- 
quoy  Bay,  Vt .' 

CennVo,  W.  Va..  bridge  over  Ohio  River al>out  one  mile  below.. 

Champlain,  Lake,  bridge  between  Xorth  and    South  Hero 
islands,  Vt 

Chamiilain,   Lake,  channel  between  North  and  South  Hero 
islandn.  Vt.,  improvement  of 

Champlain,  Lake.  Narrows  at,  N.  Y.  and  Vt.,  improvement  of . . 

Channel  in  Back  Cove,  Portland  Harbor,  Me.,  improvement  of. . 

Channel  to  Baltimore.  Md.,  improvement  of 

Channel,  Buttermilk,  New  York  Harbor,  N.  Y.,  improvement 


of 


Channel  in  Galveston  Bay,  Tex.,  improvement  of 

Channel.  GroBse  Pointe,  Mich.,  improvement  of 

Channel.  Hay  Lake,  Mich.,  improvement  of 

Channel  l»etween  Lake  Ontario  and  Ironde<iuit  Bay.  N.  Y.,  re- 
port on 

Channel,  Lubt^c,  Me.,  improvement  of 

Channel  at  Mount  Vernon,  Va.,  Potomac  River,  improvement 


of. 


Channel  between  North  and  South  Hero  islands,  Lake  Cham- 
plain, N.  Y .,  improvement  of , 

Channel  between  Staten  Island  and  New  Jersey,  improvement 
of 


Charles  River,    Boston   and  Cambridge,  Mass.,  bridges  ob- 
structing  

Charleston  Bar,  S.  C,  wreck  at,  removal  of , 

Charleston  Harbor.  S.  C,  improvement  of 

Cliarleston  Harbor  and  Bull  s  Bay,  S.  C,  waters  connecting, 
examination  and  survey  of 

Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  improve- 
ment of 

Charlotte  Harbor,  N.  T.;  Improvement  of 

Charts  of  Northern  and  Northwestern  Lakes,  printing  and 
distribution  of 

Chattahoochee  River.  Ga.  and  Ala.,  improvement  of 

Chattanooga,  Tenn.,  Tennessee  River  above,  improvement  of. . 

Chattanooga,  Tenn.,  Tennessee  River  below,  improvement  of. . 

Chey lioygan  Harbor,  Mich.,  improvement  of 

Cheliahs  River,  Wa.sh.,  improvement  of 

■  Ch«>sapeake  Bay,  wreck  in  channel  between  Cape  Henry  and 
Hampton  Roads,  Va.,  removal  of 

Chesapeake  Bay,  wreck  between  Hooper's  and  Kedge's  straits, 
removal  of \ 

Chesapeake  Bay,  wreck  near  Sharp' s  Island,  removal  of 

Chester  River,  Iwitween  Crumpton  and  Jones'  Landing,  Md.. 
examination  and  survev  of 

Cheuton  Inlet,  Va.,  approaches  to  Cape  Charles  City  Harbor 
bj*,  examination  ana  survey  of 
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CMeago  and  Weat  Michigan  Railway  Company,  bridge  of, 
over  St.  Joseph  River,  Mioh 

Chicago  Harbor,  111.,  improvement  of 

Chicago  Harbor,  Bl.,  use  of  piers  in. 

Cbiokahominy  Croek  (River),  Va.,  examination  and  survey  of. 

Chickahominy  River,  Ya.,  improvement  of 

Chief  of  Engineers^ifice  of  the 

Chincoteagne  Bay,  va., and  Delaware  Bay  near  Lewes,  Del., 
water  way  between,  improvement  of 

Chincoteagne  Inlet,  Va.,  examination  and  survey  of 

Chippewa  River,  including  Yellow  Banks,  Wis. .improvement  of 

Chippewa  River,  Wis.,  surveys  for  reservoirs  at  sources  of 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of 

Choptank  River,  Md.,  improvement  of 

Choptank  River,  Md.,  wreck  in,  removal  of 

City  Point  and  Richmond,  Va.,  James  River  between,  estab- 
lishment of  harbor  lines  in 

Clark  Creek,  S.  C,  improvement  of 

ClarksviUe  and  Eaton  Falls,  Roanoke  River,  Va.,  between,  ex- 
amination of 

Cleveland  Harbor,  Ohio,  improvement  of 

CUnoh  River,  Tenn.,  improvement  of 

Clinton  Harbor,  Conn.,  improvement  of 

Clinton  River,  Mioh.,  improvement  of 

Clubfoot  River,  N.  C,  improvement  of 

Coaivlok  Bay,  North  River  Bar,  and  Currituck  Sound.  N.  C,  im- 
provement of 

Coaster's  Harbor  Island,  R.  I.,  cove  and  water  way  near,  exam- 
ination and  survey  of 

Cocheco  River,  N.  H.,  Improvement  of 

Cocheco  River,  K.  H.,  finun  Dover  to  its  mouth,  examination 
and  survey  of 

Cockle's  Creek,  Va.,  wreck  at  month  of,  in  Great  Wicomico 
River,  removal  of '. 

Columbia,  Department  of  the,  report  of  engineer  officer  on 
operations  in 

Columbia  Falls,  Pleasant  River  from,  to  its  mouth,  Me.,  exam- 
ination and  survey  of 

Columbia  River,  Oregon, canal  at  the  Cascades,  construction  of. 

Columbia  River,  Oregon  and  Wash.,  overcoming  obstructions 
at  Dalles  and  Celilo  Falls,  and  at  Three  and  Ten  Mile  Rapids . 

Columbia  River,  Or^on,  gauging  waters  of 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Ore- 
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Coluntbia  River,  Oreson  and  Wash.,  mouth  of,  improvement  of. 
Colnmbia,  Upper,  and  Snake  rivers,  Oregon  ana  Wash.,  im- 

Srovement  of 
umbia  River,  Wash.,  between  Wallula  and  British  line,  ex- 
amination and  survey  of 

Columbus  County,  N.  C.,  bridges  over  Lumber  River 

Commercial  stAtistica,  proposed  legislation  to  facilitate  collec- 
tion of 

Conecuh  and  Escambia  rivers,  Fla.  and  Ala.,  improvement  of. . 

Congaree  River,  8.  C,  improvement  of 

Conne<;ticut  River  above  Hartford,  Conn.,  improvement  of 

Connecticut  River  below  Hartford,  Conn.,  improvement  of 

Contentnia  Creek,  N.  C,  improvement  of 

Coos  Bay,  entrance  to,  Oregon,  improvement  of 

Coosa  River,  6a.  and  Ala.,lmprovement  of ^ 

Coosa  River,  6a.  and  Ala.,  operating  and  care  of  locks  and  dams. 

Coosa  River,  Ala.,  from  rapids  at  Wetumpka  to  improvements 
above  Ten  Islands,  examination  and  survey  of 

Coosaw  River  and  Beaufort,  Beaufort  River  between,  S.  C,  ex- 
amination and  survey  of 

Coquille  River,  Oregon,  improvement  of 

Cornwall,  N.  T.,  bridge  across  Moodna  or  Murderers  Crtrek . . . 

Coronado,  Cal.,  estabfishment  of  harbor  lines  in  front  of 

Corjioratious  or  Individuals,  occupation   or  iivjury  of  piers, 
breakwaters,  eto.,  by 

Corps  of  Engineers,  laws  affecting,  Mst  Congress,  1st  session. . 

Corps  of  Engineers,  officers  of  the 

Corps  of  Engineers,  statement  of  rank  and  duties  of  officers 
of  the 

Corpus  Christi,  Tex.,  Aransas  Pass  and  Bay  up  to,  improve- 
ment of * 

Corsica  Creek,  Md.,  improvement  of 

Cotton  6in,  Miss.,  and  Vienna,  Ala.,  Tombigbee  River  be- 
tween, examination  and  survey  of 

Courtableau  Bayou,  La.,  improvement  of 

Cove  near  Coaster's  Harbor  Isluid,  R.  I.,  examination  and  sur- 
vey of 
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CoTington  and  Macon  Railroad  Company,  bridge  of,  over  Oc 
muleee  Wver^a 

Cowlitz  River,  wash.,  improvement  of 

Cozaackie  and  Troj,  N.  Y.,  Hudson  River  between,  establish- 
ment of  harbor  lines  in 

Crane  and  Waters  rivers  of  Essex  Branch,  Mass.,  examina- 
tion and  survey  of 

Cmmpton  and  Jones's  Landing,  Chester  River  between,  Md., 
examination  and  survey  of 

Cumberland  River,  improvement  of 

Cumberland  River,  above  Nashville,  Tenn.,  improvement  of. . 

Cumberland  River,  below  Nashville,  Tenn.,  improvement  of. . 

Cumberland  River,  from  Nashville,  Tenn.,  to  its  mouth,  exami- 
nation and  survey  of 

Cumberland  River.  South  Fork  of,  Ky .,  improvement  of 

Cumberland  Sound,  Ga.  and  Fla.,  improvement  of 

Cummings  Landing,  Ark.,  bridge  over  Arkansas  River  nekr.. 

CurrituoK  Sound.  Coai^jok  Bay  and  North  River  Bar,  N.  C, 
improvement  or 

Cuttyhunk  Island,  Mass.,  wreck  at,  removal  of 

Cuttyhunk  Pond,  Mass.,  wreck  at,  removal  of 

Cypress  Bayou  and  the  lakes  between  Jefferson,  Tex.,  and 
Snreveport,  La.,  improvement  of. 


Dalles,  Columbia  River,  Oregon  and  Wash.,  overcoming  ob- 
structions at •. 

Dam,  Davis  Island,  Ohio  River,  operating  and  care  of 

Dam,  Herrs  Island,  Allegheny  River,  Pa.,  construction  of  . . . 

Dan  River,  Va.  and  N.  C,  improvement  of 

Daniels  Creek  and  Tuscaloosa,  Black  Warrior  River,  Ala.,  be- 
tween, improvement  of 

Daniels  Ferry,  La.,  bridge  over  Tensas  River  near 

D' Arbonne  Bayou,  La.,  improvement  of 

Davids  Island,  New  York  Harbor,  sea  wall  and  earth  embank- 
ment at 

Davis  Island  Dam,  Ohio  River,  ojierating  and  care  of 

Decatur  County,  Tenn.,  bridge  over  Tennessee  River  at 

Defenses,  seacoast 

Delaware  Bay,  Del.,  ice  harbor  at  head  of,  construction  of 

Delaware  Bay,  near  Lewes,  Del.,  and  Chincoteague  Bay,  Va., 
water  way  oetween,  improvement  of , 

Delaware  Bay,  near  Lewes,  Del.,  nier  in,  constmction  of 

Delaware  Bay,  wrecks  in,  removal  of 

Delaware  Bay  and  River,  removal  of  wrecks  from 

Delaware  Breakwater  Harbor,  Del.,  improvement  of 

Delaware  River,  Pa.  and  N.  J.,  improvement  of 

Demopolis  and  Tuscaloosa,  Warrior  River,  Ala.,  between,  ex- 
amination and  survey  of ■ 

Department  of  the  Columbia,  report  of  engineer  officer  on  opera- 
tions in ." 

Department  of  the  Platte,  report  of  engineer  officer  on  opera- 
tions in , 

Departments,  military,  reconnainsanoes  and  explorations  in 

Dee  Moines  Rapids,  Mississippi  River,  improvement  of 

Des  Moines  Rapids  and  Illinois  River,  Mississippi  River  be- 
tween, improvement  of 

Des  Moines  Rapids  and  Minneapolis,  Mississippi  River  be- 
tween, improvements  of , 

Des  Moines  Rapids  Canal,  dry  dock  at 

Des  Moines  Rapids  Canal,  operatingand  care  of 

Detroit,  Mich.,  bridge  over  Detroit  liiver  at 

Detroit,  Mich.,  tunneling  Detroit  River  at 

Detroit  River,  Mich.,  improvement  of 

Detroit  River,  at  Detroit,  Mich.,  bridge  over 

Detroit  River,  at  Detroit,  Mich.,  tunneling 

Detroit  River,  at  GrossePointe,  Mich.,  examination  and  survey 
of . 


Distribution  of  charts  of  Northern  and  Northwestern  Lakes. 
District  of  Columbia,  public  buildings  and  grounds,  improve- 
ment and  maintenance  of 

District  of  Columbia,  water  supply .....'.'.'.'.'.. 

Division  engineers .'...'.'.'...'... 

Division  of  the  Missouri,  report  of  engineer  officer  on  operations 


Division  of  the  Pacific,  report  of  engineer  officer  on  operations 


Divisions,  engineer 

Divisions,  military,  reconnaisances  and  explorations  in 
Dorcneat,  Bayou,  La.,  improvement  of 
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Borer,  N.  H.,  Cocheco  River  from,  to  its  mouth,  examination 
«nd  survey  of .\ 

Dredj^e«boat8  and  snag-boats  on  Upper  Mississippi  Klver,  ope- 
ration of 

Dry 'dock  at  Des  Moines  Rapids  Canal 

Dry-dock  at  St.  Mary's  Falls  Canal,  Mich 

Duck  Creek,  Del.,  improvement  of , 

Dolatb,  Minn.,  examination  and  survey  of 

Dnluth  Harbor,  Minn.,  imprcvement  of 

Dunkirk  Harbor,  N.  Y.,  improvement  of 

Duties  of  officers  of  the  Corps  of  Engineers,  statement  of 


E. 

Eagle  Harbor,  Mich.,  ioiprovement  of 

East  Chester  Creek,  K.  T.,  improvement  of 

East  Point  Judith,  R.  I.,  coast  near  life-saving  station,  exami- 
nation and  surrey  of 

East  River,  N.  Y.,  removal  of  ledge  firom  Broome  street  to 
Tvcnty-third  street,  New  York  City,  examination  and  sur- 
vey for 

East  River  and  Hell  Gate,  N.  Y.,  removal  of  obstructions  in  .. 

East  River  and  Hell  Gate,  Y.  Y.,  use  of  dike  in 

East  Tennessee,  Virginia  and  Georgia  Railway  Company, 
bridfi^es  of,  over  Ocmul^ee  River,  Ga 

East  Tennessee,  Virginia  anil  Georgia  Railway  Company, 
bridge  of,  over  Tennessee  River ! . . 

Eastern  Branch  of  the  Potomac  River,  D.  C.  bridge  across, 
construction  of 

Eastern  Railroad  Company,  bridge  of,  over  Charles  River, 
Mass 

Eaton  Falls  and  Clarksville,  Roanoke  River,  Va.,  between, 
examination  of 

Echo  Harbor,  New  Rochelle,  N.  Y-,  improvement  of 

Edgartown,  Mass.,  inner  and  outer  harbor  at,  Martha's  Vine- 
yard, examination  and  survey  of '. 

Eoinburgh  and  Carthage,  Pearl  River,  Miss.,  between,  im- 
provement of 

Saisto  River,  S.  C,  improvement  of 

Elizabeth  River,  N.  J.,  improvement  of 

Elk  River,  Md^  examination  and  survey  of 

Elk  River,  W.  Va.,  improvement  of .* 

Ellen  R.  (schooner),  removal  of  wreck  of 

E.  L.  PettinglU  (bark),  removal  of  wreck  of 

Emhankinents  and  sea-walls 

Engineer  Depot,  Post  of  Willets  Point,  N.  Y 

Engineer  divisions 

Engineer  School  of  Apnlication,  Post  of  Willets  Point,  N.  Y  . . 

Engineers,  Battalion  of 

Engineers,  Chief  of.  Office  of  the 

Engineers,  Corps  of,  laws  atfecting,  51st  Congress,  Ist  session. . 
,  Engineers,  Corps  of,  officers  of  the 

Engineers,  Coriis  of,  statement  of  rank  and  duties  of  officers  of  the 

Engineers,  division 

Engineers.  The  Board  of 

Erection  of  flsh  ways  at  Great  Falls,  Potomac  River 

Erie  Harbor,  Pa.,  improvement  of 

Erie  Harbor,  Pa.,  preservation  and  protection  of  peninsula  at 
Presque  Isle 

Erie,  La  ke,  water-level  observations  for 

Escambia  and  Conecuh  rivers.  Fla.  and  Ala.,  improvement  of. 

Essex  Branch,  Crane  and  Waters  rivers  of,  Mass.,  examina- 

.  tion  and  survey  of 

Estimates  for  Engineer  Depot  for  fiscal  year  1891-'92 

Estimates  for  Mississippi  River  Comniission  for  fiscal  year 
18»l-'92 

Estimates  for  Missouri  River  Commission  for  fiscal  vear 
1891-'92 : 

Estimates  for  river  and  hu>bor  improvements 

Estimates  for  sea-coast  defenses  for  fiscal  year  1891-'92 

Estimates  for  supervision  of  New  York  Harbor  for  fiscal  vear 
1891-'92 ; 

Estimates  for  surveys  and  reconnaissances 

Eva  Hemingway  (pungy),  removal  of  wreck  of 

Evan-)ville  and' Indianapolis  Railroad  Company,  bridge  of, 
over  White  River,  Ind 

Evansville  and  Terre  Haute  Railroad  Companv,  bridge  of, 
over  White  River,  Ind 1 

Examinations  and  surveys 

Explorations  and  reconnaissances 

Express  (steamer),  removal  of  wreck  of  boiler  of 
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F. 

Fair  Blufif,  N.  C,  bridge  over  Lumber  River  at. 

FairleQ  Creek,  Md..  iiuprovetvent  of 

Fairport  Harbor,  Ohio,  improvement  of . . .  — 


Falia,  Boeue,  La.,  improvement  of 

Fails  of  tne  Ohio  River,  Indiana  Chute,  improvement  of 

Falls  of  the  Ohio  River,  Louisville,  Ky.,  improvement  of 

Farmer's  and  West  Liberty,  Licking  River,  Ky.,  between,  im- 
provement of ^ 

Feather  and  Sacramento  rivers,  Cal.,  improvement  of 

Femandina  Harbor.  P'la.,  estabmhment  of  liar1>or-liues  in 

Fishing  Creek,  N.  C,  examination  and  survey  of 

Fish-waya  at  Great  Falls,  Potomac  River,  erection  of 

Fitchburg  Railroad  Company,  bridge  of,  over  Clmrles  River, 
Mas^ '. 

Five  Mile  River  Harbor,  Conn.,  improvement  of 

Flint  River,  Ga.,  improvement  of 

Florence,  Ala.,  bridge  over  Tennessee  River  at 

Flushing  Bay,  N.  Y.,  improvement  of 

Fond  du  Lac  River,  in  Lake  Winnebago,  Wis/,  harbor  at  mouth 
of,  examination  and  survey  of 

Forked  Deer  River,  Tenn.,  unprovement  of 

Fortifications 

Fortifications,  preparation  of  plans  for 

Fortifications,  i)rotectiou,  preservation ,  and  repair  of 

Fortifications,  purchase  or  land  for  sites  of 

Fort  Smith,  Ark.,  bridge  over  ArkauHns  River  near 

Fourche  River,  Ark.,  improvement  of 

Fox  River,  Wis.,  operating  and  care  of  locks  and  dams  on 

Fox  and  Wisconsin  rivers.  Wis.,  improvement  of 

Fox  and  Wisconftiu  rivers,  Wis.,  use  of  water-iK»wer  on 

Frankfort,  Ky.,  bridge  of  city  of,  over  Kentucky  River 

Frankfort.,  Ky.,  bridges  over  Kentucky  River  at 

Frankfort  Harbor,  Mich.,  improvement  of 

French  Broad  River.  Tenn.,  iniprovement  of 

Fulton,  Ark..  Red  River  above,  imi»roveinont  of 

Fulton  and  Vienna,  Tombigbce  River,  Miss,  and  Ala.,  between, 
improvement  of 

Fulton  and  Walker's  Bridge, Tombigbee  River,  Miss.,  between, 
improvement  of 

O. 


examma- 


Galleries,  cable 

Galveston  Bay,  bar  at  mouth  of  Cedar  Bayou,  Tex 
tion  and  survey  of .*. 

Galveston  Bay,  Tex.,  sliip-clmnnel  in,  improvement  of 

Galyeston  Harbor,  Tex .,  entrance  to,  improvement  of 

Gartside,  Benjamin  (schooner),  removal  of  wreck  of , 

Gasconade  River,  Mo.,  improvement  of 

Gauging  Columbia  River,  Oregon , 

Gauging  Mississippi  River  and  its  principal  tributaries 

Gauging  Mississippi  River  at  St.  Paul,  Minn 

Gauley  River,  W.  V  a.,  improvement  of , 

Georgetown  Harl)or,  S.  C,  improvement  of , 

Glen  Cove  Harbor,  X.  Y.,  improvement  of 

Gloucester  Harbor,  Mass.,  Improvement  of 

Gooseberry  River,  Lake  Superior,  Minn.,  survey  of  reef  near 
mouth  of !' 

Gordon's  Landing,  Lake  Champlain,  Vt.,  breakwater  at,  con- 
struction of 

Governor's  Island,  New  York  Harbor,  sea-wall  at 

Gowauus  Bay,  N.  V'.,  improvement  of 

Grand  Haven  Harbor,  Mich.,  improvement  of 

Grand  Isle  and  North  Hero.  Vt.,  bridge  of  towns  of,  between 
North  and  South  Hero  Islands,  Lake  Champlain 

Grand  Marais,  Mich.,  harbor  of  refuge  at,  improvement  of 

Grand  Marais  Harbor,  Minn.,  improvement  of 

Grand  kiver,  Mich.,  survey  of 

Grand  Trunk  Railway  Company,  bridge  of,  over  clmnnel  to 
Back  Cove,  Portland,  Me : 

Grass  River,  at  Massena,  X.  Y.,  improvement  of 

Grassy  Point,  Minn.,  bridge  over  St.  Louis  River  from 

Great  Falls,  Potomac  River,  erection  of  fish-wnvs  at 

Great  Kanawha  River,  W.  Va.,  improvement  of  r 

Great  Kanawha  River,  W.  Va.,  operating  and  care  of  locks  and 
dams  on 


Great  Kanawha  River,  W.  Va.,  use  of  piers  in 
Great  Pte  Dee  River,  S.  C,  improvement  of . . . 
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Hampton  Roads,  Ya.,  defenses  at 

Hampton  Roads,  Va.,  wreck  in  Chesapeake  Bay  in  channel  be- 
tween Cape  Henry  and,  removal  of 

Handkerchief  light-ship,  wreck  near,  removal  of 

Hannibal  Bridge  Company,  bridge  of,  over  Mississippi  River. 

Hannibal,  Mo.,  oridge  over  Mississippi  River  above 

Harbor  ImprovementH,  river  ond , 

Harbor  lines 

Harbor  lines  in  Boston  Harbor,  Mass..  establishment  of 

Harbor  Lines  in  Femandina  Harbor,  Fla.,  establisliment  of 

Harbor  lines  in  Hudson  River,  N.  Y.,  from  Troy  to  New  Balti- 
more, establishment  of .' 

Harbor  lines  in  James  River,  Va.,  from  Richmond  to  City  Point, 
establishment  of 

Harbor  lines  in  New  York  Harbor  and  ailjacent  waters,  estab- 
lishment of 

Harbor  lines  in  Norfolk  and  Portsmouth  harbors,  Va.,  and  ad- 
jacent waters,  establishment  of , 

Harbor  lines  in  Portage  Lake,  Mich.,  establishment  and  main- 
tenance of , 

Harlior  lines  in  Quincy  Bay.  111.,  establishment  of 

Harbor  lines  in  front  of  San  Diego  and  Coronado,  Cal.,  eetaln 
lishment  of ■ 

Harbor  lines  in  San  Francit«co  Harbor  and  adjacent  waterx, 
Cal..  establishment  of 

Harbor  lines  in  Stamford  Harbor.  Conn.,  establishment  of 

Harbor  of  refuge  at  Block  Island.  R.  I.,  improvement  of 

Harbor  of  refuge  at  Grand  Marais.  Mich.,  improvement  of 

Harbor  of  reftige  at  Hyannis,  Ma»s.,  improvement  of 

Harbor  of  refuge  on  Lake  Pepin  at  Stockholm,  Wis 

Har1>or  of  refuge  at  Little  Harbor,  N.  H .,  improvement  of 

Harbor  of  refuge  at  Milwaukee  Bay,  Wis.,  construction  of 

Harbor  of  refuge  at  Nantucket,  Ma'ss.,  imjirovement  of 

Harbor  of  refuge  at  Petoskey  Harbor.  Mich.,  examination  and 
survey  for 

Harbor  "of  refuge  at  Portage  Lake,  Mich.,  construction  of 

Harlwr  of  refuge  at  Sand  Beach,  Lake  Huron.  Midi 

Harbor  of  refuge  at  Sandy  Bay,  Cape  Ann,  Mass.,  improve- 
ment of .* 

Harbor  of  refuge  at  Stonington.  Conn.,  improvement  of 

Harbor  of  refuge  at  entrance  of  Sturj^eon  Bay  Canal,  Wis 

Harlem  River.  N.  Y..  bridges  obstructing 

Harlem  River.  N.  Y.,  improvement  of 

Harlowe  River,  N.  C,  improvement  of 

Hartford,  Conn.,  Connecticut  River  above,  improvement  of 

Hartford,  Conn..  Connecticut  River  below,  improvement  of 

Havre  de  Grace,  Md.,  Susquehanna  River  above  and  Inflow, 
improvement  of 

Hawkinsville,  Ga..  bridses  over  Ocmnlgee  River  at 

Hay  Lake  Channel,  St.  Marv's  River,  Mich.,  improvement  of  .. 

Hazleton,  Ind.,  bridge  over  White  River  near 

Hell  Gate  and  EastKiver.  N.  Y..  removal  of  obstructions  in.. . 

Hell  Gate  and  East  River,  N.  Y.,  use  of  dike  in 

Hemingway.  Eva  (pungy),  removal  of  wreck  of 

Hempstead  Harbor,  N.  Y.,  wreck  in,  removal  of 

Herr  s  Island,  AlWheny  River,  Pa.,  dam  at,  construction  of. ., 

Hiawnssee  River,  Tonn .,  improvement  of 

Hill's  Landing  and  Benedict,  Patuxent  River  between,  Md., 
improvement  of 

Hingbam  Harbor,  Mass.,  improvement  of 


Great  Sodus  Harbor,  N.  Y.,  improvement  of ,  303. 

Great  Wicomico  River,  Va.,  wreck  at  mouth  of  Cockle's  Creek,  [ 

removal  of ,  12 1 

Green  and  Barren  ri'^eni,  Ky.,  oiierating  and  care  of  locks  and  • 

dams  on 1 237 

Green  Bay,  Menomonee  Harbor,  Wis.,  from,  to  N.  Ludiugton 

&  Co.'s  mill,  examination  and  survey  of T j  259 

Green  Bay  Harbor,  Wis.,  improvement  of ;  250 

Greenbrier  River,  W.Va,  New  River  from  month  of  Wilson 

River,  Va.,  to  month  of,  improvement  of i  235 

Greeji  Jacket  Sboal,  Providence  River.  R.  I.,  removal  of 45    571 

Greenport  Harbor,  N.  Y.,  improvement  of |  fll    600 

Grosso  Pointe  Channel,  Mich.,  iiuprovenient  of I  285 

Grosse  Pointe,  Detroit  River  at,  Mleh.,  examination  and  survey  I 

of '..  289 

Gulf  of  Mexico,  deep  harbor  on  northwest  coast  of ^ 

Guyandotte  River,  W.  Va.,  improvement  of |  239 
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Holmes  River,  La  Grange  Bayou,  Fla.,  improvement  of 

Holton,  Anna  A.  (schooner),  removal  of  wreck  of 

Hooper's  Stndt,  Chesapeake  Bay,  wreck  near,  removal  of 

Housatonic  River jConn.,  improvement  of 

Hudson  River,  N.  Y.,  improvement  of 

Hudson  River,  N.  Y.,  use  of  piers  in 

Hudson  River,  N.  Y.,  from  Troy  to  New  Baltimore,  establish- 
ment of  harbor  lines  in 

Humboldt  Harbor  and  Bay,  Cal.,  improvement  of 

Huron  Harbor.  Ohio,  improvement  of 

Huron,  Lake,  Sand  Beaon,  Mich.,  harbor  of  refuge  at 

Huron,  Lake,  Sand  Beach^  Mich.,  harbor  of  refuge  at,  iivjnry 
of  breakwater .' 

Hyannis,  Mass.,  harbor  of  refuge  at,  improvement  of 


I. 

Ice-harbor  at  head  of  Delaware  Bay,  Del.,  construction  of 

Ice-harbor  at  Marcus  Hook,  Pa.,  construction  of 

Ice-harbor  at  mouth  of  Muskingum  River,  Ohio,  construction 
of 


Ice-harbor  at  New  Castle,  Del.,  construction  of 

Illinois  and  Mississippi  Canal,  location  of 

Illinois  River,  111.,  improvement  of 

Illinois  River,  111.,  operating  and  care  of  La  Grange  Lock 

Illinois  River  and  Des  Moines  Rapids,  Mississippi  River  be- 
tween, improvement  of 

Hlluois  River  to  Lake  Michigan,  water-way  from,  survey  of. . 

Illinois  and  Ohio  rivers,  Mississippi  River  between,  improve- 
ment of 

H  Salvatore  (bark),  removal  of  wreck  of 

Increasing  water  supply  of  Washington,  D.  C 

Indiana  Chute,  Falls  of  the  Ohio  River,  improvement  of 

Individuals,  occupation  or  injury  of  piers,  breakwaters,  etc., 
by  corporations  or 

Injury  of  public  works,  piers,  breakwaters,  etc.,  by  corpora- 
tions or  individuals 

Inland  water-way  between  Beaufort  Harbor  and  New  River, 
N.  C.,  improvement  of 

Inland  water-way  from  Chincoteague  Bay,  Ya.,  to  Delaware 
Bay,  near  Lewes,  Del.,  imnrovement  of 

Inland  water-way  between  \ew  Berne  and  Beaufort,  N.  C, 
improvement  of 

Inspection  of  improvements  at  South  Pass  of  Mississippi 
River 

Ipswich  River.  Mass.,  improvement  of 

Irondeauoit  Bay  and  Lake  Ontario,  channel  between,  report  on. 

Ivey  Blaflf,  N.  C,  bridge  over  Lumber  River  at 

J. 

Jackson,  Miss.,  Pearl  River  below,  improvement  of 

Jackson  and  Carthage,  Pearl  River,  Miss.,  between,  improve- 
ment of 

James  River,  Va.,  Improvement  of 

James  River,  Ya.,  from  Richmond  to  City  Point,  establish- 
ment of  harbor-lines  in 

Jefterson,  Tex.,  and  Shreveport,  La.,  Cypress  Bayou  and  the 
lakes  between,  improvement  of 

Jelfersonville,  Ind.,  bridge  over  Ohio  River  at 

Jekyl  C*roek,  Ga.,  improvement  of 

Jesse  W.  Knight  (schooner),  removal  of  wreck  of 

John  E.  Sanford  (schooner),  removal  of  wreck  of 

Johnsonville,  Teun.,  bridge  over  Tennessee  River  at 

Jones'  Landing  and  Crnmpton,  Chester  River  between,  Md., 
examination  and  survey  of 

Joy  (schooner),  removal  of  wreck  of 
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K. 

Kansas  and  Arkansas  Yalley  Railway  Company,  bridge  of, 
over  Arkansas  River 

Kansas  City,  Arkansas  and  New  Orleans  Railway  (Company 
bridge  of,  over  Arkansas  River *. , 

Kedge  s  Strait,  Chesapeake  Bay,  wreck  near,  removaJ  of 

Kennebec  River,  Me.,  improvement  of 

Kennebnnk  River,  Me.,  examination  and  survey  of 

Kennebunk  RiverjMe.,  improvement  of 

Kenosha  Harbor,  wis.,  improvement  of 

Kentucky  River,  bridges  obstructing 
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Kentucky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operatingand  care  of  locks  and  dams  on . 

Kentncky  River  at  JPrankfort,  Ky.,  bridges  over 

Kentucky  River  at  Worthville,  Ky.,  bridges  over 

Keokuk  and  Hamilton  Bridge  Company,  oridge  of,  over  Mis- 
sissippi River 

KeokuK,  Iowa,  bridge  over  Mississippi  River  at 

Kewaunee  Harbor,  Wis.,  improvement  of 

Keyport  Harbor,  a.  J.,  improvement  of 

Key  West  Harbor,  Fla.,  northwest  entrance,  improvement  of. 

Klaskuine  River.  Oregon,  examination  and  survey  of 

Knight,  Jesse  w.  (scnooner),  removal  of  wreck  of 


La  Crosse,  Wis.,  bridge  of  city  of,  over  Mississippi  River 

La  Fourohe  Bayou^La.,  improvement  of 

La  Grange  Bayou,  Fla.,  improvement  of 

La  Grange  Lock,  Illinois  River,  operating  and  care  of 

Lake  Champlain,  bridge  between  North  and   South   Hero 
islands,  Vt 

Lake  Champlain,  channel  between  North  and  South  Hero 
islands,  Vt.,  improvement  of 

Lake  Champlain,  narrows  at,  N.  Y.  and  Yt.,  improvement  of 

Lake  Erie,  water-level  observations  for 

Lake  Huron,  Sand  Beach,  Mich.,  harbor  of  refuge  at 

Lake  Huron,  Sand  Beach,  Mich.,  harbor  of  refuge  at,  injury  to 
breakwater 

Lake  Michigan  to  Illinois  River,  water- way ih>m,  survey  of. . 

Lake  Ontano  and  Irondequoit  Bay,  N.  Y.,  channel  between, 
report  on 

Lake  Pepin,  at  Stockholm,  Wis.,  harbor  of  refuge  on 

Lake  Superior,  Minnesota  Point,  Superior,  Wis.,  at  west  end 
of,  examination  and  survey  of 

Lake  Superior,  survey  of  reef  near  mouth  of  Gooseberry  River, 
Minn 

Lake  Winnebago,  Wis.,  harbor  at  month  of  Fond  du  Lac 
River,  examination  and  survey  of 

Lakes  between  Jefferson,  Tex.,  and  Shreveport,  La.,  improve- 
ment of 

Lakes,  Northern  and  Northwestern,  printing  and  distribution 
of  charts  of 

Lakes.  Northern  and  Northwestern,  survey  of 

Land  for  sites  of  fortifications,  purchase  of 

Larchmont  Harbor,  N.  Y.,  examination  and  Rur\'ey  of 

La  Salle,  HI.,  Illinois  River  at,  to  Lake  Michigan/  water-way 
from,  survey  of 

Laurel,  Del.,  oridge  over  Broad  Creek  near 

Laws  affecting  Corps  of  Engineers,  Slst  Congress,  Ist  session. . 

Legislation,  proposed,  to  facilitate  collection  of  commercial 
statistics 

Leonard  to  wn.Md.,  Breton  Bay,  improvement  of 

Lewee,  Del.,  Delaware  Bay  near,  and  Chincoteague  Bay,  Va., 
waterway  between,  improvement  of 

Lewea,  Del.,  pier  in  Delaware  Bay  near,  construction  of 

Licking  River,  Ky.,  from  Farmery's  to  West  Liberty,  improve- 
ment of ". 

Little  Harbor,  N.  H.,  harbor  of  refuge  at,  improvement  of 

Little  Harbor.  Woodn  HoU,  Ma^s.,  wreck  in,  removal  of 

Little  Kanawha  River,  W.  Vai,  improvement  of 

Little  Pee  Dee  River,  S.  C,  improvement  of 

Little  Red  River,  «Ark.,  improvement  of 

Little  River,  La.,  improvement  of 

Little  River,  Mo.  and  Ark.,  improvement  of 

Little  Sodus  Harbor,  N.  Y.,  improvement  of 

Livin^piton  Point,  Ky.,  improvement  of 

Location  of  Hlinois  and  Mississippi  Canal 

Locations  of  proposed  bridges  over  navigable  waters,  examina- 
tion of  plans  and 

Lock,  La  Grange,  Illinois  River,  operating  and  care  of 

Xiock  and  dam  No.  7,  Monongabela  River,  purchase  of 

Locks  and  dams  on  Coosa  Rnrer,  Ga.  and  Ala.,  operating  and 
care  of 

Locks  and  dams  on  Fox  River,  Wis.,  operating  and  care  of 

Locks  and  dams  on  Great  Kanawha  River,  W.  Ya.,  operating 
and  care  of 

Locks  and  dams  on  Green  and  Barren  rivers,  Ky.,  operating 
and  care  of 

Locks  and  dams  on  Kentucky  River,  Ky.,  operating  and  care  of . 

Locks  and  dams  on  Monongahela  River,  W.Va.  and  Pa.,  operat- 
ing and  care  of 
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Part  I.    '  Part  n.  Part  III.  Part  IV 


Locks  and  dams  on  Mnskingnm  River,  Ohio,  o'perating  and 

care  of 

Loui8\ille  and  Jeffersonville  Bridge  Company,  bridge  of,  over 

Ohio  River 

Louisville  and  Nashville  Railroad  Company,  bridges  of,  over 

Kentucky  River 

Louisville  and  Portland  Canal,  operating  and  care  of 

Louisville,  Ky.,  bridge  over  Ohio  River  at 

Louisville,  Ky.,  Falls  of  the  Ohio  River,  improvement  of 

Lowell  Canal,  Muskinji;nm  River,  Ohio,  bridge  over 

Lower  Cumberland  River,  Tenn.,  from  Nashville  to  its  mouth, 

examination  and  «ur\'ey  of 

Lower  Willamette    and'  Columbia   rivers,  below  Portland, 

Oregon,  improvement  of 

Lnbec  Channel,  Me.,  improvement  of 

Lndington  Harbor,  Mico.,  improvement  of 

Lumber  City,  Ga.,  bridge  over  Ocmulgee  River  neat 

Lumber  River,  N.  C,  bridges  obstructing 

Lumber  River,  N.  C,  improvement  of 

Lumber  River,  at  Fair  Bluff.  N.  C,  bridge  over 

Lumber  River,  at  Ivev  Bluff,  N.  C,  bridge  over 

Lumber  River,  at  Maithewa'Bluff,  N.  C,  bridge  over 

Lumber  River,  at  Phillips',  N.  C,  bridge  over 

Lumber  River,  at  Princess  Ann,  N,  Crbridge  over 

Lynn  Harbor,  Mass.,  improvement  of 

Lyons  and  Fulton  Bridge  Company,  bridge  of,  over  Mississippi 

River 

Lyons,  Iowa,  bridge  over  Mississippi  River  near 


[ 


Macon,  Ga.,  bridges  over  Ocmulgee  River  below 

Macon  Bayou  and  Tensas  River, La.,  improvement  of 

Manatee  River,  Fla.,  improvement  of 

Manchester  Harbor,  Mass.,  improvement  of 

Manistee  Harbor,  Mich.,  Improvement  of 

Manistique  Harbor,  Mich.,  improvement  of 

Manitowoc  Harbor,  Wis.,  improvement  of 

Manokin  River,  Md.,  examination  an  I  survey  of 

Mantua  Creek,  N.  J.,  improvement  of 

Maple  Leaf  (steamer) ,  removal  of  obstructions  at  site  of  wreck  of. 

Maps,  military  and  other 

Maps  of  battle-fields 

Marcus  Hook,  Pa.,  ice-harbor  at,  construction  of 

Marquette  Harbor,  Mich.,  improvement  of 

Martlia's  Vineyard,  inner  and  outer  harbor  at  Edgartown, 
Mhsh.,  examination  andsurvev  of 

Mansena,  N.  Y.,  Grass  River  at,  improvement  of 

Mattaponi  River,  Va.,  improvement  of 

Matthews'  Bluff,  N.  C,  bridge  over  Lumber  River  at 

Maurice  River,  N.  J.,  improvement  of 

Memphis  and  Chiirleston  Railroad  Company,  bridge  of,  over 
Tennessee  River 

Menomonee  Harbor,  Mich,  and  Wis.,  improvement  of 

Menomonee  Harbor,  Wis.,  from  Green  Bay  to  N.  Lndington 
6c  Co.'s  mill,  examination  and  survey  of 

Merrimac  River,  Mass.,  improvement  of 

Mexico,  Gulf  of,  deep  harbor  on  northwest  coast  of 

Michigan  City,  Ind.,  bridge  of  city  of,  over  Trail  Creek 

Michigan  City  Harbor,  Ind.,  inner  harbor,  improvement  of 

Michigan  City  Harbor.  Ind-.  outer  harlwr,  improvement  of 

Michigan  Lake  to  Illinois  River,  water-way  from,  survey  of . . 

Milford  Harbor,  Conn.,  improvement  of 

Military  divisions  and  departmenta,  reconnaissances  and  ex- 
plorations in 

Military  maps 

Mill  Crt^ek,  Fort  Monroe,  Va..  bridge  over 

Milwaukee  Bay,  Wis.,  harbor  of  refuge  at,  construction  of 

Milwaukee  Harbor,  Wis.,  Improvement  of 

Mingo  Creek,  S.  C,  improvement  of 

Minneapolis,  Minn.,  and  Des Moines  Rapids,  Mississippi  River 
between,  improvement  of 

Minnesota  Point,  at  Superior,  at  west  end  of  Lake  Superior, 
Wis.,  examination  and  survey  of 

Minnesota  River,  Minn.,  improvement  of 

Mispillion  Creek,  Del.,  improvement  of 

Misslsquoy  Bay,  Vt.,  bridge  obstructing 

Mississippi  Canal,  Illinois  and,  location  of ; 

Mississippi  River,  annual  report  of  Mississippi  River  Com- 
mission on  improvement  of 
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Hliisiasippi  Klver,  bridges  obstmcting 

Mississippi  Kiver,  Bes  Moines  Rapids,  iraprovement  of 

Hibaissippi  River,  between  Des  Moines  RApids  and  Illinois 

River,  improvement  of 

Mississippi  River,  discharge  observations  at  Arkansas  City, 

Ark I 


Mississippi  River,  dischart^e  observations  at  Helena,  Ark 

Mississippi  River,  discharge  observations  near  New  Madrid, 
Mo 


Mississippi  River,  discharge  observations  at  Wilsons  Point, 
La.,  and  at  break  in  Skip'with  Levee,  Miss 

Mississippi  River,  ganging,  and  its  tribntaries 

Mississippi  River,  gauging,  at  St.  Paul,  Minn 

Mississippi  River  above  Hannibal,  Mo.,  bridge  over 

Mississippi  River  at  Keokuk,  Iowa,  bridge  over 

Mississippi  River  at  La  Crosse,  Wis.,  bridge  over 

Mississippi  River,  near  Lvons.  Iowa,  bridge  over 

Mississippi  River,  from  Minneapolis  to  I)es  Moines  Rapids, 
improvement  of 

Mississippi  River  at  Mnsciitine,  Iowa,  bridge  over 

Mississippi  River  at  New  Orleans.  La.,  bridges. over 

Mississippi  River,  between  the  Ohio  and  Illinois  rivers,  im- 
provement of - 

Mississippi  River,  regimen  elements 

Mississippi  River,  relation  between  mean  bank  height  and 
mean  high  water 

Mississip  !#i  River,  removing  snai;s  and  wrecks  from 

Mississippi  River,  reservoirs  at  headwaters  of. 


Page. 


Mis8is8i{)jpi  River  above  St.  Anthony  Falls,  Minn.,  improve- 
ment of. 

Mississippi  River,  South  Pass  of.  inspection  of  improvements 
at 


Mississippi  River,  survey  of 

Mississippi  River,  surveys  for  reservoirs  at  sources  of 

Mississippi  River,  Upper,  oi)6ratiou  of  snag-boats  and  dredge- 
boats  on 

MissiHsippi  River  Commission,  annual  report  for  fiscal  vear 
ending  June  30. 1890 .' 

Mississippi  River  Commission,  general  service 

Mississipiii  River  Commission,  memorandum  on  outlets 

Mississippi  River  Commission,   raeuiorandnm   on    question 
whether  levees  cause  river-bed.s  to  rise 

Mississippi  River  Commission,  note  on  tiood  report  of  1800 

Mississippi  River  Commission,  report  of  secretary,  assistant 
to  construction  committt'C 

Mississippi  River  Commission,  report  on  operations  in  first 
district 

Mississippi  River  Commission,  report  on  operations  in  second 
district  

Mississippi  River  Commission,  report  on  operations  in  third 
district  

Mississippi  River  Commission,  report  on  operations  in  fourth 
district  

Mississippi  River  Commission,  statement  of  length  and  dis- 
tribution of  front  levees 

Missouri,  Division  of  the,  report  of  engineer  officer  on  opera- 
tions in 

Missouri,  Kansas  and  Texas  Railway  Company,  bridge  of, 
over  Mississippi  River 

Missouri  Pacific  Railway  Company,  bridge  of,  over  Missis- 
sippi River '. .' 

Missouri  River,  annual  report  of  Missouri  River  Commission 
on  improvement  of 

Mis.soiiri  River  at  Bellefontaine  Bluffs,  below  St.  Charles,  Mo., 
bridge  over 

Missouri  River,  dates  of  ice  closings  and  openings 

Missouri  River,  descriptions  and  elevations  of  bench-marks 

Missouri  River  at  Nebraska  City,  Nebr.,  bridge  over 

Missouri  River  at  Omaha.  Nebr.,  bridge  over 

Missouri  River  near  Sioux  City,  Iowa,  bridge  over.  -  .• 

Missouri  River  Commission,  annual  report  for  fiscal  y^ar  end- 
ing June  30, 1890 

Missouri  River  Commission,  annual  report  of  Lieut.  H.  M. 
Chittenden 

Missouri  River  Commission,  annual  report  of  Mr.  S.  Waters 
Fox,  division  engineer 

Missouri  River  Commission,  annual  reports  of  Mr.  Charles  F. 
Potter,  division  engineer 

Missouri  River  Comihission,  annual  report  of  secretary 

Missouri  River  Commission,  annual  report  of  Mr.  S.  H.  Vonge, 
division  engineer 

Missouri  River  Commission,  report  of  Mr.  6.  A.  Marf,  assist- 
ant engineer 
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Missouri  River  CommiBsiou,  report  of  Mr.  0.  B.  Wheeler,  as- 
sistant engineer 

Missouri  River  Conunission,  report  on  borings 

Missouri  River  (Jommission,  report  on  commerce  daring  1889.. 

Mobile  Harbor,  Ala.,  improvement  of 

Mokelumne  River,  Cal.,  improvement  of 

Monongahela  River,  W.  Va.  and  Pa.,  improvement  of 

Monongahela  River,  W.  Va.   and  Pa.,  operating  and  ciure  of 
locks  and  dams  on 

Monongahela  River,  purchase  of  Lock  and  Dam  No.  7 

Monroe,  Fort,  Va.,  artesian  well  at 

Monroe,  Fort,  Va.,  bridge  over  Mill  Creek  at 

Monroe,  Fort,  Va.,  shore  protection  at 

Monroe,  Fort,  Va.,  wharf  at 

Monroe  Harbor,  Mich.,  improvement  of 

Montgomery,  Ala.,  bridge  over  Alabama  River  near 

Montgomery,  Tuscaloosa  and  Memphis  Railway  Company, 
briifge  of,  over  Alabama  River 

Monument,  Washington,  Washington,  D.  C,  care  and  main- 
tenance of 

Moodna  Creek,  Cornwall,  N.  Y.,  bridge  obstructing 

Moose-a-bec  Bar,  Me.,  improvement  of 

Mormon  Slough,  San  Joaquin  River,  Cal..  improvement  of 

Mount  Desert  to  Porcupine  Island,  Me.,  breaKwater  from,  con- 
struction of 

Mount  Vernon,  Ga.,  bridge  over  Oconee  River,  near 

Mount  Vernon,  Va.,  to  Aqueduct  Bridge,  D.  C,  survey  of  road 


from 


Mount  Vernon,  Va.,  channel  at,  Potomac  River,  improvement  of. 

Murderers  Creek,  Cornwall,  N.  Y.,  bridge  obstructing 

Muscatine  Bridge  Company,  bridge  of.  over  Mississippi  River. 

Muscatine,  Iowa,  bridge  over  Mississippi  River  at 

Muskegon  Harbor,  Mich.,  improvement  of 

Muskingum  County,  Ohio,  bridges  of,  over  Muskingum  River. 

Muskingum  River,  Ohio,  bridges  obstructing 

Muskingum  River,  Ohio,  improvement  of 

Muskingum  River,  Ohio,  operating  and  care  of  lock  and  dams  on . 
Muskingum  River,  between   Beverly  and  Waterford,  Ohio, 

bridge  over 

Muskingum  River,  at  Brush  Creek,  about  5  miles  below  Zuies- 

ville,  Ohio,  bridge  over 

Muskingum  River,  ice-harbor  at  mouth  of,  construction  of  . . . 

Muskingum  Kiver,  Lowell  Canal,  Ohio,  bridge  over 

Muskingum  River  at  Zanesville,  Ohio,  bridges  over 


Nansemond  River,  Va.,  improvement  of 

Nantucket,  Mass.,  harbor  of  refui^e  at,  improvement  of 

Napa  River,  Cal.,  improvement  or 

Karragausett  Bay,  at  mouth  of  Narrow  River,  R.  I.,  examina- 
tion and  survey  of 

Narragansett  Bay  and  Providentje  River,  R.  I.,  improvement  of. 

Narragaugus  River,  Me.,  improvement  of 

Narrow  River,  Narragansett  Bay  at  mouth  of,  R.  I.,  examina- 
tion and  survey  of 

Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  improvement  of . . 

Nashville  and  Kuoxville  Railroad  Company,  bridge  of,  over 
Canev  Fork  River,  Tenn ' 

Nashvule,  Chattanooga  and   St.   Louis   Railway  Company, 
bridge  of,  over  Tennessee  River 

Nashville,  Tenn.,  Cumberland  River  al>ove,  improvement  of . . . 

Nashville,  Tenn.,  Cumberland  River  below,  improvement  of. . . 

Nashville,  Tenn.,  Lower  Cumberland  Kiver  below,  examination 
and  survey  of 

Navigation,  obstruction  of,  by  bridges 

Nebraska  Central  Railway  Company,  bridge  of,  over  Missouri 
River 

Nebraska  City.  Nebr.,  bridge  of  city  of,  over  Missouri  River  . . 

Ne€h«is  River,  Tex.,  improvement  of 

Nehalem  Bay  and  Bar,  Oregon,  exaniiuation  and  survey  of 

Neuse  Ri ver,  N.  C„  improvement  of 

Neva  (bris),  removal  of  wreck  of „ 

Newark,  N.  J.,  pjissaic  River  above,  improvement  of 

Newark,  N.  J.,  Passaic  River  below,  improvement  of 

Newark  Bay,  N.J. .  u.soof  dike  in 

New  Baltimore  and  Troy,  X.  Y.,  Hudson  River  between,  estab- 
lishment of  harl)or  line.««  in 

New  Bedlbnl  Harbor,  Mass.,  improvement  of 

New  Berne  and  Beaufort,  N.  C,  inland  waterway  between,  im 
provemeut  of 
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Ncwburypori  Harbor,  Masa.,  improvemeDt  of. 
Xewburyport  Harbor,  Mana.,  wreck  Id,  removal  of. 
New  Castle,  B 


Del.,  ice-barbor  at.  conatraction  of 

New  Haven  Harbor,  Conn.,  improvement  of — 

New  Haven  Harbor,  Conn.,  break wat«r  at,  conatmctlon  of  — 
New  Jersey  and  Staten  Island,  channel  between,  improve- 
ment of 1 

New  London  Harbor,  Conn.,  ImproTeroent  of 

New  Orleans,  La.,  bridges  over  Mississippi  River  at 

New  Orleans,  Natchez  and  Fort  Scott  Railway  Company,  bridge 

of,  over  Tenaas  River,  La 

Newport  Harbor,  R.  I-,  improvement  of 

Newport  River,  N.  C,  improvement  of 

New  River,  N.  C,  improvement  of 

New  River  and  Beaufort  Harbor,  N.  C,  inland  water-way  be- 
tween, improvement  of 

New  River  from  mouth  of  Wilson  River,  Va.,  to  month  of 

Greenbrier  River,  W.  Va.,  improvement  of 

New  Roohelle,  Echo  Harbor,  N.  Y.,  improvement  of 

New  Rochelle  Harbor,  N.  V.,  improvement  of 

Newtown  Creek,  N.  Y.,  improvement  of 

New  York  and  Harlem  Railroad  Company,  bridge  of,  over 

Harlem  River,  N.Y 

New  Yoik  Central  and  Hudson  River  Railroad  Company, 

bridge  of,  over  Harlem  River,  N.  Y , 

New  York  Central   and  Hudson  River  Railroad  Company, 

bridge  of,  over  Moodna  or  Murderer's  Creek,  N.  Y 

New  York,  N.  Y.,  bridge  of  city  of,  over  Harlem  River , 

New  York,  N.  Y .,  bridges  over  Harlem  River  at 

New  York,  N.  Y.,  defenses  of 

New  York,  N.'  Y.,  removal  of  ledge  from  Broome  street  to 

Twenty-third  street.  East  River,  examination  and  survey  for 

New  York  Harbor,  N.  Y.,  improvement  of T 

New  York  Harbor,  N.'Y.,  and  adjacent  waters,  establishment 

of  harbor  lines  in 

New  York  Harbor,  N.  Y.,  Buttermilk  Channel,  improvementof 

New  York  Harbor,  N.  Y.,  Gowanus  Bay,  improvement  of 

New  York  Harbor,  N.  Y.,  sea-wall  at  David's  Island 

New  York  Harbor,  N.  Y.,  sea-wall  at  Governor's  Island 

New  York  Harbor,  N.  Y.,  supervision  of 

Niagara,  Fort,  preservation  of  site  of,  and  Mea-waJl  at 

Niagara  River  and  Tonawanda  Harbor,  N.  Y.,  improvementof. 

Noroini  Creek,  Va.,  improvement  of 

Nootsack  Rivet,  Wash.,  improvement  of 

Norfolk  Harbor  and  its  approaches,  Va.,  improvement  of 

Norfolk  Harbor  and  navy-yard.  Va.,  approach  to,  between 

Lambert's  Point  and  Fort  Norfolk,  improvement  of 

Norfolk  and  Portsmouth  harbors,  va.,  and  adjacent  waters, 

establishment  of  harbor  lines  in 

North  East  River,  Md.,  examination  and  survey  of 

North*East  River  (Cape  Fear),  N.  C,  examination  and  survey  of. 
Northern  and  Northwestern  Lakes,  printing  and  distribution 

of  charts  of 

Northern  and  Northwestern  Lakes,  Purvey  of 

North  Hero  and  Grand  Isle,  Vt.,  bridge  of  towns  of,  between 

North  and  South  Hero  islands,  Lake  Champlain 

North  Hero  and  South  Hero  islands,  Lake  Champlain,  Vt., 

bridge  between 

North  Hero  and  South  Hero  islands,  Lake  Champlain,  Vt., 

channel  between,  improvement  of 

North  Landing  River,  Va.  and  N.  C,  improvement  of 

North  River  Bar,  Currituck  Sound,  and  Coanjok  Bay,  N.  C, 

improvement  of 

Northwestern  and  Northern  Lakes,  printing  and  distribution 

of  charts  of 

Northwestern  and  Noi  them  Lakes,  survey  of 

Norwalk  Harbor,  Conn.,  improvement  of 

Noxubee  River,  Miss.,  improvement  of 

O. 
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Oakland  Harbor,  Cal.,  improvement  of 

Oak  Orchard  Harbor.  N.  Y.,  tniprovement  of 

Observations,  water-level,  for  Lake  Erie 

Occoquan  Creek,  Va.,  examination  and  sn rvey  of 

Occupation  or  injury  of  public  works,  piers,  breakwaters,  etc., 

by  corporations  or  individuals 

Ocmulgee  River,  Ga.,  bridges  obstructing 

Oomulgee  River,  Ga.,  examination  and  survey  of 
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Ocmulgee  River,  Ga.,  improvement  of 

Ocmiilgee  River,  at  Hawklnaville,  Ga.,  bridges  over 

Ocmulgee  River,  near  Lumber  City,  Ga.,  bridge  over 

Ocmulgee  River,  below  Macon,  Ga.,  biidges  over 

Oconee  River,  Ga.,  examination  and  survey  of 

Oconee  River,  Ga.,  improvement  of , 

Oconee  River,  near  Mount  Vernon,  Ga.,  bridge  obstructing. . . 

Oconto  Harbor,  Wis.,  improvement  of 

Otticeof  the  Chief  of  Engineers 

Oflicers  of  the  Corps  of  Engineers 

Officers  of  the  Corps,  of  Engineers,  statement  of  rank  and  du- 
ties of 

Ogdensburg  Harbor,  N.  T.,  improvement  of 

Ohio  River,  improvement  of 

Ohio  River,  about  U  miles  above  Big  Sandy  River  and  about 
1  mile  below  Cereao,  W.  Va.,  bridge  over 

Ohio  River,  Davis  Island  Dam,  ojierating  and  care  of 

Ohio  River,  Fulls  of  the,  improvement  of 

Ohio  River,  Falls  of  the,  Indiiina  Chute,  improvement  of 

Ohio  River,  between  Jefl'ersonville,  Ind.,  and  Louisville,  Ky., 
bridge  over 

Ohio  River,  at  Wheeling,  W.  Va.,  bridge  over 

Ohio  and  Ulinois  rivers,  Mississippi  River  between,  improve- 
ment of 

Olcott  Harbor,  N.  Y.,  improvement  of 

Old  Colony  Railroad  Company,  bridge  of.  over  Taunton  River, 
Mass .* 


Page. 


PartL 


Omaha,  Nebr..  bridge  over  Missouri  River  at 

Onancock  Harbor.  Va.,  examination  and  j^urvey  of 

Ontario,  Lake,  ana  Irondoquoit  Ray,  X.  Y.,  channel  between, 

report  on .' 

Ontonagon  Harbor,  Mich.,  improvement  of 

Operation  of  8nag-bot)ts  and  dre<lge-boats  on  Upper  Mississippi 

River , 

Osage  River,  Mo.,  improvement  of 

0.sage  River.  Mo.,  survey  of 

Oswego  Harbor,  N.  Y.,  improvement  of , 

Otter  (^reek,  Vt.,  improvement  of , 

Ou;irhita  River,  Art.,  above  Camden,  improvement  of , 

Ouachita  and  Black  rivers.  Ark.  and  Lh.,  improvement  of 

Owendaw  and  Waudo  rivers  and  other  waters   connecting 

Bull's  Bay  and  Charleston  Harbor,  8.  C,  examination  and 

survey  off , 
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Pacitlc,  Division  of  tlie.  report  of  engineer  officer  on  opera- 
tions in 

Pacific  Short  Line  Bridge  Company,  bridge  of,  over  Missouri 
River .' 

Pamlico  and  Tar  rivers,  N.  C,  improvement  of 

Pamuuky  River.  Va.,  improvement  of , 

Pamunky  River,  wreck  at Skidmore's  Bar,  Va., removal  of ,... 

Pa8caj:joula  River,  Miss.,  improvement  of 

I*asMaic  liiver,  N.  J .,  improvement  of 

Passaic  River,  N.  J.,  use  of  dike  in 

Passaic  River,  N.  J.,  above  Newark,  improvement  of 

.  Passaic  River,  N.  J.,  below  Newark,  improvement  of 

Pata^soo  River,  and  channel  to  Baltimore.  Md.,  improvement  of 

Patriot  (bark),  removal  of  wreck  of ., 

Patuxent  River,  Md.,  from  Benedict  to  Hill's  Landing,  im- 
pn»vement  of 

Pawcatiick  River.  R.  I.  and  Conn.,  improvement  of 

Pa w(  ucket  River,  R.  I.,  improvement  of 

Pearl  River,  Miss.,  between  Edinburgh  and  Carthage,  improve- 
ment of 

Pearl  River,  Miss.,  ])etween  Jackson  and  Carthage,  improve- 
ment of 

Pearl  River,  Miss.,  below  Jackson,  improvement  of 

Poase  Kiver,  Fla..  improvement  of 

Peninsula  at  Presque  Isle,  Erie  Harbor,  Pa.,  preservation  and 
protection  of 

Penobscot  River,  Me.,  improvement  of '. 

Pensacola  Harbor,  Fla.,  improvement  of ; 

Pensaukee  Harbor,  Wis.,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Pepin,  Lak<»,  at  Stockholm,  Wis.,  harbor  of  refuge  on 

Perry  ('ounty,  Tenn..  bridge  over  Tcnnesst^e  River  a 

1  crrvvillc.  lenn.,  bridge  over  Tennessee  River  at 

I  etaluma  Creek,  Cal.,  improvement  of 
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Petit  J«a]i  River,  Arlc.,  impiovement  of 

Petoskey  Harbor,  Mich.,  examination  and  sarvey  of 

Pettinjgul,  £.  L.  (bark),  removal  of  wreck  of 

Philadelphia  Harbor,  Fa.,  improvement  of 

Philadelphia,  Wilmlnffton  and  Baltimore  Bailroad  0>mpany, 
bridge  of,  over  Broad  Creek,  Del 

Phillipa',  N.  C,  bridge  over  Lumber  River  at 

Pier  in  Delaware  Bay,  near  Lewee,  Del.,  conatmction  of. 

Piers,  etc.,  oooupation  or  ii^nry  of,  by  oorporationa  or  individ- 
nala j 

Pig  River  and  Brook  KcMd,  Stannton  River,  Ya.,  between,  im-  | 
pcoToment of. ......  ■„„, i 

Pine  Lake,  entrance  to,  and  Charlevoix  Harbor,  Mich.,  improve- 1 
■flntof 

Plana  and  looationa  of  propoaed  bridgea  over  navigable  waters, 
exam  ination  of ' 

Plana  for  fortiilcationa,  preparation  of j 

Plaqnemine  Bayou,  La.,  improvement  of I 

Plaqaemine  Bayou,  La.,  aecuring  month  from  ftirther  caving  . . 

Platte,  Department  of  the,  report  of  engineer  officer  on  opera- 
tions in  

Plattsbnre  Harbor,  N.  Y . ,  improvement  of 

Pleaaant  River,  ftom  Columbia  Falla  to  ita  month,  Me.,  exami- 
nation and  aurvev  of 

Plymouth  Harbor,  Maaa.,  improvement  of 

P<nnt  Judith,  East,  R.  I.,  coaat  near  life-aaving  atation,  exami- 
nation and  aurv^of 

Pollock  Rip  light-anip,  wreck  near,  removal  of 

Porcupine  laland.  Me.,  breakwater  from  Mount  Deaert  to  con- 
atmction of 

Portage  Lake,  Mich.,  eatabliahment  and  maintenance  of  har- 
bor unea  in  

Portage  Lake,  Mich.,  harbor  of  refuge  at,  conatmction  of 

Port  Cheater  Harbor,  N".  Y.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of 

Portland,  Oregon,  Columbia  and  Lower  Willamette  rivera  be- 
low, improvemen  tof 

Portland,  Oregon,  Willamette  River  above,  improvement  of 

Portland  Canal,  Louiaville  and,  operating  and  care  of . . , 

Portland  Harbor,  Me. ,  improvement  of 

Portland  Harbor,  Me.,  channel  in  Back  Cove,  improvement  of . . 

Portland  Harbor.  Me.,  bridge  over  channel  leading  to  Back 
Cove 


Portamouth  Harbor,  11 .  H.,  improvement  of 

Portamouth  and  Korfolk  harbors,  Ya.,  and  a4jacent  watera,  ea- 
tabliahment of  harbor  linea  in 

Port  Waahington  Harbor,  Wia.,  improvement  of 

Poat  of  WiUeta  Point,  N.  Y 

Potomac  River,  bridge  over  Eaatem  Branch,  D.  C,  conatmc- 
tion of 

Potomao  River,  at  Great  Fidla,  erection  of  fiah-waya  at 

Potomac  River,  channel  at  Mount  Yemen,  Ya.,  improvement  of. 

Potomac  River,  at  Waahington,  D.  C,  improvement  of 

Potomac  River,  at  Waahington,  D.  C,  report  on  bridge  over — 

Powow  River,  Masa.,  Improvement  of 

Preaque  lale  Peninsula,  Erie  Harbor,  Pa.,  preservation  and 
protection  of 

Pnnceas  Ann,  N.  C,  bridge  over  Lumber  River  at 

Printing  and  distribution  of  charts  of  Korthem  and  Korth* 
western  Lak  es 

Providence  River,  Green  Jacket  Shoal,  R.  I.,  removal  of 

Providence  River  and  Narragansett  Bay,  R.  I.,  improvement  of. 

Provmcetown  Harbor,  Maaa.,  improvement  of 

Provincetown  Harbor,  Maaa.,  wreck  in,  removal  of 

Public  buildin^a  and  grounda,  Diatrict  of  Columbia,  improve- 
ment and  maintenance  of 

Public  worka,  occupation  and  injury  of,  by  corporationa  and 
individuals 

Pulaski  County,  Ga.,  bridge  of,  over  Ocmulgee  River 

Purchase  of  lock  and  dam  No.  7,  Monongahela  River 

Putnam  County,  Tenn.,  bridge  over  Caney  Fork  River  at 


8 

Q 


uilp  (achooner),  removal  of  wreck  of 

uincy  Bay,  HI.,  eatabliahment  of  harbor  lines  at. 


Racine  Harbor,  Wia.,  improvement  of. 
Rahway  River,  N.  J.,  improvement  of . 
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Kandolph  and  Brook  Neal,  Staunton  River,  Va.,  between,  im- 
provement of 

KMik  and  duties  of  officers  of  the  Corps  of  Engineers,  state- 
ment of 

Rappahannock  River,  Ya.,  improvement  of 

Rappahannock  River,  Ya.,  at  Urbana  Creek,  improvement  of. 

RaHtan  Bay,  N.  J.,  improvement  of 

Raritan  River,  N.J..  improvement  of 

Reconnaissances  and  explorations 

Red  River,  La.  and  Ark.,  impii>vement  of 

Red  River,  above  Fulton,  Ark.,  improvement  of 

Red  River,  below  Fulton,  Ark.,  survey  of 

Red  and  Atchafalaya  rivers,  rectification  of ^ 

Red  River  of  the  North,  Minn,  and  Dak.,  improvement  of 

Redwood  Harbor,  Cal.,  improvement  of 

Reef  near  mouth  of  Gooseoerry  River,  Lake  Superior,  Minn., 
survey  of 

Removing  obstructions  in  Arkansas  River^Ark.  and  K&ns. . . 

Removing  obstructions  in  £asi  River  and  Hell  Grate,  N.  7 

Removing  snags  and  wrecks  from  Mississippi  River 

Reservoirs  at  headwaters  of  Mississippi  River 

Reservoirs  at  sources  of  Mississippi,  St.  Croix,  Chippewa,  and 
Wisconsin  rivers,  surveys  for 

Richmond  and  City  Point,  Ya.,  iTames  River  between,  estab- 
lishment of  harbor  lines  in 

River  and  harbor  improvements 

Road  from  Aqueduct  Bridge,  D.  C.,  to  Mount  Yemen,  Ya.,  sur- 
vey of •. 

Roaas  and  bridges  in  Yellowstone  National  Park,  construction 
and  improvement  of 

Roanoke  River,  N .  C  and  Ya.,  improvement  of 

Roanoke  River,  Ya.,  between  Clarksville  and  Eaton  Falls,  ex- 
amination of 

Robeson  County,  N.  C,  bridges  of,  over  Lumber  River 

Rockland  Harbor,  Me.,  improvement  of 

Rockport,  Tex.,  Aransas  Pass  and  Bay  up  to,  improvement  of. . 

Rockport  Harbor,  Me.,  improvement  of 

Rogers,  Ind.,  bridge  over  white  River  at 

Romley  Marsh,  Ga.,  improvement  of 

Rondout  Harbor,  N.  Y.,  improvement  of 

Rouge  River,  Mich.,  improvement  of 

Rouse's  Point,  Lake  Champlain,  N,  Y.,  breakwater  at,  construc- 
tion of : 


Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  La.  and  Tex.,  improvement  of 

Sackett's  Harbor,  N.  Y.,  improvement  of 

Saco  River,  Me.,  improvement  of 

Saoo  River,  Me.,  breakwater  at  mouth  of,  construction  of 

Sacramento  River,  mouth  of  Cal.,  etc.,  survey  of 

Sacramento  Mid  Feather  rivers,  Cal.,  improvement  of 

Saginaw  River,  Mich.,  improvement  of 

Saginaw  River,  Mich.,  ii\jnry  to  Carrollton  revetment, 

St.  Anthony  Falls,  Minn.,  Mississippi  River  above,  improve- 
ment of 

St.  Augustine  Harbor,  Fla.,  improvement  of 

St.  Charles,  Mo.,  bridge  over  Missouri  River  below 

St.  Clair  Flats  Canal,  Mich.,  improvement  of 

St.  Clair  Flats  Canal,  Mich.,  operating  and  care  of 

St.  Cloud  (barge),  removal  of  wreck  or 

St.  Croix  River,  Me.,  examination  and  survey  of 

St.  Croix  River,  Wis.  and  Minn.,  improvement  of 

St.  Croix  River,  Wis.  and  Minn.,  surveys  for  reservoirs  at 
sources  of 

St.  Francis,  Ark.,  bridge  over  St.  Francis  River  at 

St.  Francis  River,  Ark.,  improvement  of 

St.  Francis  River,  Mo.,  improvement  of 

St.  Francis  River  at  St.  Francis,  Ark.,  bridge  obstructing 

St.  Jerome's  Creek,  Md.,  harbor  at  entrance  of,  improvement  of. 

St.  John's  River,  Fla.,  improvement  of 

St.  John's  River,  Fla.,  wreck  in,  removal  of 

St.  John's  River,  wreck  at  Ward's  Bank,  at  mouth  of,  Fla.,  re- 
moval of 

St.  Jones  River,  Del.,  improvement  of J. !'!!!!  1! 

St.  Joseph  Harbor,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  improvement  of 

St.  Joseph  River,  Mich.,  near  its  mouth,  bridge  obstructing 

St.  Louis,  Arkansas  and  Texas  Railway  Company,  bridge  of. 
over  St.  Francis  River,  Ark ....:. ?....!. 
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Subject. 


Bt.  LoniflBay,  Wis.,  iivjory  to  channels  in 

;8t.  Louis  Bay  and  SaperioifBay,  harbor  at,  Wis.,  improvement 
of. 


•St.  Louis,  Keokuk  and  Northwestern  Railroad  Company,  bridge 
ot  over  Miasonri  River 

St.  Louis  River,  ftom  Grassy  Point,  Minn.,  bridge  obstructing. 

■St.  Mary's  Falls  Canal,  Mich.,  dry  dock  at 

St.  Mary's  Falls  Canal,  Mich.,  iijury  to  works 

St.  Mary*s  Fall^CanaL  Mich.,  operating  and  care  of 

St.  Mary's  Biver,  Mich.,  improvement  of 

St.  Mart's  River,  Hay  Lake  Channel,  Mich.,  improvement  of. . 

St.  Pam  and  Daluth  Railway  Company,  bridge  of,  over  St. 
Louis  Biver,  Minn 

.St.  Paoi,  Minn.,  gauging  Mississippi  River  at  or  near 

Salem  Harbor,  juss .,  examination  and  survey  of 

Salkahatcbie  River,  8.  C,  improvement  of 

Sand  Beach,  Lake  Huron,  Mich.,  harbor  of  reAige  alt 

Band  Beach,  Lake  Huron,  Mich.,  harbor  of  refuge  at,  iivjnry  of 
breakwater 

San  Diego  Harbor,  Cal.,  estabUshment  of  harbor  lines  in 

San  Diego  Harbor,  Cal.,  improvement  of 

Sandusky  City  Harbor,  Ohio,  improvement  of 

-Sandusky  Biver,  Ohio,  improvement  of 

■Sandy  Bav,  Cape  Ann,  Mass,,  harbor  of  refuge  at,  improve- 
ment of. 

•Sanford,  John  E.  (schooner),  removal  of  wreck  of. 

■San  Francisco, Cid.,  defenses  of .>... 

San  Francisco  Harbor  and  adjacent  waters,  Cal.,  eatabliahment 
of  harbor  lines  in 

San  Francisco  Harbor,  Cal.,  etc.,  survey  of 

San  Joaquin  River,  mouth  of,  Cal.,  ietc,  survey  of 

San  Joaquin  River,  Stockton  and  Mormon  siougha,  Cal.,  im- 
provement of 5 

•Sui  Luis  Obispo  Harbor,  Cal.,  improvement  of 

San  Pablo  Bay,  Cal.,  etc.,  snrvey  of 

.Santtje  River,  S.  C,  improvement  of..... 

.Sarah  L.  Simmons  (schooner),  removal  of  wreck  of 

Sarasota  Bay,  Fla.,  examination  and  survey  of 

Saugatuck  Harbor,  Mich.,  improvement  of. 

Saugerties  Harbor,  N.  Y.,  improvement  of 

Bavannah, .  Americus  and  Montgomery  Railway  Comimny, 
bridge  or,  over  Oconee  River ^ 

Savannah  River,  between  Savannah  and  Augusta, Ga.,  improve- 
ment of , 

Savannah  River,-  above  A  ugusta,  Ga.,  improvement  of 

Savannah  River,  above  Augusta  and  between  Augusta  and 
AndersoD  ville,  examination  and  survey  of 

•Savannah  River  and  Harbor,  Ga.,  improvement  of 

Sayville,  Brown's  Creek,  N.  Y.,  examination  and  survey  of . , . . 

Scnuylkill  River,  Pa.,  improvement  of 

Scituate  Harbor,  Mass.,  improvement  of f 

Scottsburgh,  Oregon,  XJmpqua  River  below,  examination  and 
sarvey  of 

Sea-coast  defenses / 

■Sea-wall  at  David's  Island,  New  York  Harbor 

Bea-wall  at  Fort  Niagara,  N.  Y ^ 

Sea-wall  at  Govemor^s  Island,  New  York  Harbor 


Sea-walls  airfkparth  embankments. 

Shallotte  River,  N.  C,  examination  and  survey  of 

Sharp's  Island,  Chesapeake  Bay,  wreck  near,  removal  of 

Sheboygan  Barbor.  Wis.,  improvement  of 

■Sheepshead  Bay,  N.  Y.,  improvement  of 

Shenandoah  River,  W.  Ya.,  improvement  of 

Ship  channel  in  Galveston  Bay,  Tex.,  improvement  of 

:Shreveport,  La.,  and  Jefferson,  Tex.,  Cypress  Bayou  and  the 
lakes  between,  improvement  of 

Shrewsbury  River,  N.  J.,  improvement  of 

Simmons,  Sarah  L.  (schooner) ,  removal  of  wreck  of 

Sioux  City,  Iowa,  bridge  over  Missouri  River  near 

Sipsey  River,  Ala.,  trom  Tombigbee  River  at  Vienna  to  Texas, 
examination  and  survey  of 

Sites  for  fortifications,  purchase  of 

Binslaw  River  and  Bar,  Oregon,  examination  and  survey  of . . . . 

43kagit  River,  Wash.,  improvement  of 

Skidmore's  Bar,  Pamunky  River,  Ya.,  wreck  at,  removal  of. . . 

Bmith  County,  Tenn.,  bridge  over  Caney  Fork  River  at 

Snag-boats  and  dredge-boats  on  Upper  Mississippi  River,  opera- 
tion of 

Bnaes  and  wrecks,  removing,  from  Mississippi  River 

Bnake  and  Upper  Columbia  rivers,  Oregon  and  Wash.,  im- 
itof. 
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Snohomish  River,  Wash.,  improvement  of 

Snoqnalmie  River,  Wash.,  improveraent  of 

Somerset,  Mass.,  bridge  over  Taunton  River  at 

South  Fork  of  Cumbenand  River,  Ky .,  improvement  of 

South  Haven  Harbor,  Mioh.,  improvemetat  of 

South  Hero  and  North  Hero  islands,  Lake  Champlain,  Yt., 

bridge  between 

South  Hero  and  North  Hero  islands,  Lake  Champlain,  Yt., 

ohann^  between,  improvement  of ^ 

South  Pass  of  Mississippi  River,  inspection  of  improvements 


at. 


South  River,  Salem  Harbor,  Mass.,  examination  and  survey  of. 

South  River,  N.  J.,  improvement  of 

Stamford  Harbor,  Conn.,  establishment  of  harbor  lines  in 

Stamford  Harbor,  Conn.,  improvement  of 

Staten  Island  and  New  Jersey,  channel  between,  improvement 
of 


Statistics,  commercial,  proposed  legislation  to  facilitate  collec- 
tion of 

Staunton  River,  Ya.,  between  Brook  Neal  and  Randolph,  im- 
provement of 

Siaunton  River,  Ya.,  between  Pig  River  and  Brook  Neal,  im- 
provement of 

Steele's  Bayou,  Miss.,  improvement  of 

Steilaquamish  River,  Wash.,  improvement  of 

Stockholm,  Wis.,  Lake  Pepin,  harbor  of  refuge  at 

Stockton  Slough,  San  Joaquin  River,  Calt,  improvement  of 

Stonington,  Conn.,  harbor  of  refuge  at,  improvement  of 

Straits  of  Carquinez,  Cal.,  etc.,  survey  of 

Sturgeon  Bay  Canal,  Wis.,  harbor  of  retuge  at  entrance  of  — 

Submarine  mines 

Suisun  Bay,  Cal.,  etc.,  survey  of 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 

Superior,  Wis.,  Minnesota  Point,  examination  and  survey  of. . . 

Superior  Bay,  Wis.,  injury  to  channels  in 

Superior  Bay  and  St.  Louis  Bay,  harbor  at,  Wis.,  improvement 


of. 


Superiori  Lake.  Minnesota  Point,  Superior,  Wis.,  at  west  end 
of,  examination  and  survey  of. 


Superior,  Lake,  survey  of  reef  near  mouth  of  Gooseberry  River, 
Ml 


[inn 


Sui>ervision  of  the  Harbor  of  New  York : 

Survey  of  the  Northern  and  Northwestern  Lakes 

Survey  of  reef  near  mouth  of  Gooseberry  River,  Lake  Superior, 
Minn 

Survey  of  road  from  Aqueduct  Bridge,  D.  C,  to  Mount  Yer- 
non,  Ya 

Survey  of  San  Francisco  Harbor,  San  Pablo  and  Suisun  bays, 
Stiuits  of  Carquines,  and  mouths  of  Smi  Joaquin  and  Sacra- 
mento rivers 

Survey^%md  reconnaissances,  estimate  for 

Surveys,  examinations  and 

Surveys  for  reservoirs  at  sources  of  Mississippi,  St.  Croix, 
Chippewa,  and  Wisconsin  rivers , 

Susquenanna  River,  above  and  below  Havre  de  Grace,  Md., 
improvement  of ...  i , 

Suwanee  River,  Fla.,  improvement  of 


T. 


Tallahatchee  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tar  and  Pamlico  rivers,  N.  C,  improvement  of 

Taunton  River,  Mass.,  imprpvement  of 

Taunton  River  at  Somerset,  Mass.,  bridge  obstructing 

Tchefuncte  River  and  Bogue  Falia,  La., Improvement  of 

Tchula  Lake,  Miss.,  improvement  of «. 

Telegraph  to  connect  the  Capitol  with  Departments  and  Gov- 
ernment Printing  Office.  Washington,  D.  C 

Ten  Islands  to  rapids  at  Wetumka,  Coosa  River  from,  ex- 
amination and  survey  of 

Ten  Miles  Rapids,  Columbia  River,  Oregon  and  Wash.,  over- 
coming obstructions  at 

Tennessee  Midluid  Railway  Company,  bridge  of,  over  Ten- 
nessee River 

Tennessee  River,  bridges  obstructing 

Tennessee  River,  improvement  of 

Tennessee  River  above  Chattanooga,  Tenn,,  improvement  of. . 

Tennessee  River  below  Chattanooga,  Tenn.,  improvement  of.. 

Tennessee  River  at  Florence,  Ala.,  bridge  over 
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,  Tenneasee  River  at  JohnsonviUe.  Tenn.,  bridge  over ■ 

Texmeesee  RiTer,  at  FerryTille,  between  Decatur  and  Perry 


conntiea,  Tenn.,  bridge  over 

Tensas  River  and  Bcqrou  Maoon,  La.,  improvement  of 

Tensas  River,  near  Iteniel's  Ferry,  La.,  bridge  over 

Terre  Bonne  Bayon,  La.,  improvement  of. 

Texas  and  Vienna,  Sii>sey  River,  Ala.,  betwe^,  examination 
and  survey  of 

Thames  River,  Conn.,  improvement  of 

The  Board  of  Engineers ; 

Three  MUe  Rapids,  Cdlnmbia  River,  Oregon  and  Wash.,  over- 
coming obstractions  at 

Thonder  Bay  Harbor,  Mich.,  improvement  of 

Tiokfaw  River  and  its  tributaries,  La.,  improvement  of. 

Ticonderom  River,  K.  ^^  improvement  of 

TillamooVBay  and  Bar,  Oregon,  improvement  of 

Toledo  Harbor,'Ohio,  old  chuinel,  improvement  of 

Toledo  Harbor,  Ohio,  straight  channel,  improvemenji  of 

TOmbigbee  River,  MiSis.  ai^  Ala.,  from  FiUton  to  Vienna,  im- 
provement of 

Tombigbee  River,  Ala.,  below  Vienna,  examination  and  sur- 
vey of. 

Tombigbee  River,  Ala.,  below  Vienna,  improvement  of 

Tombigbee  River,  from  Vienna,  Ala.,  to  Cotton  Gin,  Miss., 
exanunation  and  hurvey  of 

Tombigbee  River  at  Vienna,  and  Texas,  Sipsey  River,  Ala., 
between,  examination  and  survey  of 

Tombigbee  River,  Miss.,  ftom  Walker's  Bridge  to  Fulton,  im- 
provem  en  t  of .•..., 

Tonawanda  (barge),  removid  of  wreck  of 

Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  improvement  of . 

Torpedo-casemates 

Torpedo  experimStits , 

Ton>edo  service,  instruction  of  En^^neer  troops  in 

Torpedoes 

Totusky  River,  Va.,  improvement  of 


over, 


Trinity  River,  Tex.,  improvement  of. 

Troy  and  New  Baltimore,  K.  Y.,  Hudson  River  between,  estab- 
lishment of  harbor  lines  in 

Tunneling  Detroit  River  at  Detroit,  Mich 

Tuscaloosa. and  Daniels  Creek,  Black  Warrior  River,  Ala., 
between,  improvement  of 

Tuscaloosa  and  Demopolis.  Warrior  River,  Ala.,  between,  ex- 
amination and  survey  of 

Two  Brothers  (schooner),  removal  of  wreck  of 

Two  Rivers  Harbor,  Wis . ,  improvement  of 


^  IT, 

XTmpqua  River,  Oregon,  improvement  of 

TJmpqua  River,  Oregon,  between  Scottsburgh  and  the  mouth, 
examination  and  survey  of 

TTnion  River  and  Union  River  Bay,  Me.,  examination  and  sur- 
vey of. 

Upper  Columbia  River,  Wash.,  between  Wallula  and  British 
line,  examination  and  survey  of 

Upper  Columbia  and  Snake  rivers,  Oregon  and  Wash.,  improve- 
ment of 


Upper  Mississippi  River,  operation  of  snag-boats  and  dredge- 
'  Doatson 


Urbana  Creek,  Rappi^annock  River,  Va.,  improvement  of. 

T. 


Vermillion  Harbor,  Ohio,  improvement  of 

Yimna,  Ala.,  Tombigbee  River  below,  examination  and  sur- 
vey of 

Vienna,  Ala.,  Tombigbee  River  below,  Improvement  of 

Vienna,  Ala.,  and  Cotion  Gin,  Miss.,  Tombigbee  River  between,' 
examination  and  survey  of 

Vienna  and  Fulton,  Tombigbee  River,  Miss,  and  Ala.,  between, 
improvement  of .'» 

Vienna  and  Texas,  Sipsey  River,  Ala.,  between,  examination 
and  survey  of 

Vincennes,  Ind.,  Wabash  River  above,  improvement  of. 

Vincennes,  Ind.,  Wabash  Rivei  below,  improvement  of. 

Vineyard  Haven  Harbor,  Mass.,  improvement  of 

Tolusia  Bar,  Fla.,  improvement  of : 
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"WabMh  B«ilway  Cooapany,  brid^  of,  over  MissUsippi  River. . 

WabaAb  River  above  vinoennee,  Ind.,  improvement  of 

IVabasb  River  below  Vinoeimee,  Ind.,  improvement  of 

Wflccamaw  River,  N.  C.  and  S.  C,  improvement  of 

"WaUnr's  Bridge  and  Fulton,  Tombigoee  River,  Miss.,  between, 
improvement  of 

'Wallace  (barge),  removal  of  wreck  of 

Wallolaj  wasn.,  and  British  line,  Columbia  River  between,  ex- 
amination and  survey  of^ 

"Wando  and  Owendaw  rivers  and  other  waters  connecting  Boll's 
Bay  and'Charleston  Harbor,  S.  C,  examination  and  survey  of. 

Wappinger's  Creek,  Arom  Wappinger's  Falls  to  its  mouth,  N. 
T.,  examinaUon  and  survey  of 

"Wappinger's  Falls,  Wappinger's  Creek  Arom,  to  its  mouth, .N. 
yI,  examination  and  survey  of 

Wappoo  Cut,  S.  C,  improvement  of 

Ward's  Bank,  mouth  of  St  John's  River,  Fla.,  wreck  at,  re- 
moval of 

Wareham  Harbor,  Mass.,  improvement  of. 

Warren  River,  R.  L,  improvement  of 

Warrior  River,  Ala.,  improvement  of 

l^arrior  River,  Ala.,  firom  Tuscaloosa  to  Uemopolis,  examina- 
tion and  survey  of 

Washington  Aqueduct 

'Washington,  D.  C,  Aqueduct  Bridge,  to  Mount  Vernon,  Va., 
survey  of  road  flrom , 

Washington,  D.  C. ,  defense  below , 

Washington,  D.  C,  increasing  water  supply  of 

Washington,  D.  Ci,  Potomac  River  at,  improvement  of 

Washington,  D.C.,  public  buildings  and  grounds,  improvement 
and  maintenance  of 

Washington,  D.  C,  report  on  bridge  over  Potomac  River  at.'. . . 

Washington,  D.  C,  telegraph  to  connect  the  Capitol  with  De- 
partmente  and  Gk>vemment  Printing  Office 

Washington,  D.  C,  Washington  Aqueduc 

Washington,  D.  C,  Washington  Monument,  care  and  mainte- 
nance of A  . .  I 

Washington  County,  Ohio,  bridges  of,  over  Muskingum  River. 

Washington  Monument,  Washmgton.D.C,  care  and  mainte- 
nance of 

Wateree  River,  S.  C.  improvement  of 

Waterford,  Ohio,  bridge  over  Muskingum  River  at 

Water-gauges  on  Mississippi  River  and  its  principal  tribu- 
taries  

Water-level  observatioUs  for  Lake  Erie 

Water-routes  connecting  Bull's  Bay  and  Charleston  Harbor, 
S.  C,  examination  and  survey  of 

Water  supply,  District  of  Columbia 

Water  supply  of  Washington,  D.  C,  increasing 

Waters  River  of  Essex  Branch,  Mass.,  examination  and  sur- 
vey of 

Water-way  between  Beaufort  Harbor  and  New  River,  N.  C, 
improvement  of , 

Water-way  from  Chinooteague  Bay,  Va.,  to  Delaware  Bay, 
near  Lewes,  Del.,  improvementof 

Water-way  between  Coaster's  Harbor  Island  and  Rhode  Island, 
examination  and  survey  bf 

'  Water-way  from  Lake  Michigan  to  Illinois  River  at  La  Salle, 
HI.,  survey  of. .• 

Water-way  between  New  Berne  and  Beaufort,  N.  C,  improve- 
ment of ^ , 

Waukegan  Hsrbor.  111.,  improvement  of 

Well,  artesian,  at  Fort  Monroe,  Va 

Wellfleet  Harbor.  Mass.,  improvement  of 

West  Liberty  and  Farmer's,  Licking  River,  Ky.,|between,  im- 
provement  of 

West  Shore  Railroad,  bridge  of,  over  Moodna  or  Murderer's 
Creek,  N.Y 

West  Virginia  and  Ironton  Railroad  Company,  bridge  of,  over 
Ohio  River , 

Wetumka  Rapids,  Coosa  River  from,  to  improvements  above 
Ten  Islands,  Ala^  examination  and  survey  of 

Weymouth  (Fore)  River,  Mass.,  examination  and  survey  of. . . 

Wharf  at  Fort  Monroe,  Va 

Wheeling  Bridge  Company,  bridge  of,  over  Ohio  River 

Wheeling,  W.  Va.,  bridge  over  Ohio  River  at 

White  River,  Ark.,  improvement  of 

White  River,  Ind.,  bridges  obstructing 
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Putt.      PutU.  Fartni.  PartJCV. 


Wliit«BiT*r.Ind.,linprovtHii8ntor 

WUteBlTw,  near  H»»l«ton,lna..  bridge  ovar 

WblteXtvarpBt  Soger*.  Ind.,  bridge  over 

White  River  Harbor,  Mich.,  ImprovemeDt  or 

'Wlaamloo  Elver,  Md..  exMalu»flon  nod  inrvey  of 

VllUmstts  Hirer.  Bbore  PortUnd.Oregoa.lniprovemeut  of. 
Willametle.  L«wsr,  ahd  Cotambis  rlTsn,  below  Fortluid,  Or 

gon,  ImprDvemeDt  of 

WUlela  Point.  M.Y..Poat  of , , 

WlUaU  Point.  N.T..  Pom  of,  EDdtienrDMmt 

WiUeto  Point.  N.  T.,  Poat  of.  Enilnevr  Scfiool  of  AppllokHoi 
Wilmington.  H.  C..  Cape  Fear  Rlrer.  above,  ImprDrement  of 
WilmtDgtOD.M.C,  Cape  Fear  Bit       --•■-■-■      -- 

Wllmlngten  Harbor,  Cal.,  Improve! 
WUmlngton  Hartwi,  Dei,,  improvni 
WUaon  Harbor,  N.  T.,  ImproteniBn 
WUion  Blver.  Va.,  New  River  tr 

Oroenbrler  River,  W.  Va.,  Impro' 
Winnebago  Lake.  Wli.,  bar  bar  at  n 

eiamlDAtion  and  aurvey  of 

Win throp  Harbor,  Maae.,  Improve 

WHoonaln  .River,  Vl>„  eurveva  fo 
Wlsconiln  and  Foi  rive™.  Wi...  li 


ve,  ImprDrement  of . 
Mid  below.  Improve 


of. 

m  month  of,  to  meath  of 

omentof 

inlh  of  Fond  dn  Lao  Rlf ar. 


<» 


W.  M.  B.Adami 

Wood's  HoU.  Lltile  Harbor,  Maat.,  wreck  at,  removal  of .. . 

"■■■■"■■■  ~     tucky  Rive 


Wortbville,  Ky.,  bridge  over  B 
Wreck  la  Ashtalnla  Surbor.  0 
Wreok  Id  Cambridge  Harbor,  1 
Wreck  at  CliarleatoD  Bar,  S.  C 
Wreok  In  Cbeaapeake  Bay.  1 

""  Ml  RO<ld>,  "-      ■ 

Wreek  In  Cbeaapeake  Bay.  n 


in  Cape  Henry 
'a  and  ^dge'a 


r  Rbarp's  lelud,  removal  of,  ■ . 


Wreck  in  Great  Wicomico  Hive 


>t  month  of  Cookle'a  Creek, 


<k  near  Pollook  Bip  lightship,  removal  of 

k  in  Provlnoetown  I&rbor.UaM.. removal  of... 


Wi«ek«  In  Delaware  Bay  and  River,  removal  of 

Wreokaand  anaga,  temortng.  from  Mlaeiaaippi  Elver 

Wrecke  obatrucung  or  endangering  navlgalfoii,  nmoval  of.  - . 


Tellow  Banke,  Chippewa  River.  Wli.,  Improri 


and  bridge*  In 

itoae  River.  MonL  and  Dak.,  I 
<uena  laland,  Cal.,  torpedo  ali 


and  Improvement  of 


York  Blver,  Va„  Improvement  of. 
Tonng'a  Hiier.  and  Ita  trlbatary.l 


Klaaknlne  Blver,  Oregon,  ei 


ZaneaviUe,  Ohio,  bridge  a  o 


irMnakingnm  River  at... 


I 


I  ■ 

i 


>-7«' 


v.-,,,.,,, :■■/.-"   -W, 
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